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I INFORMACII ZA OPERATOROT/BARATELOT  

I.1 Op{ti informacii  
Ime na kompanijata1 DPTU "BU^IM" DOOEL - Radovi{ 

 
Praven status DOOEL 

 
Sopstvenost na 
kompanijata 

Privatna 
 

Adresa na sedi{teto  Ul. "Mar{al Tito" bb. Radovi{ 
 

Po{tenska adresa 
(dokolku e razli~na od 
pogore spomenatata) 

Kako pogore navedeno 
 
 

Mati~en  broj na 
kompanijata2 

5934095 
 

[ifra na  osnovnata 
dejnost spored NKD  

13.20/2 
 

SNAP kod3 04 06 16 (iskopuvawe na ruda) 
09 04 01 (upravuvawe so otpad od rudnici) 

NOSE kod4 109.06 (odlo`uvawe na otpad) 
Broj na vraboteni 501 

 
Ovlasten pretstavnik  
Ime  Nikolaj~o Nikolov 

 
Edinstven mati~en broj 1002947473014 

 
Funkcija vo kompanijata Upravitel 

 
Telefon 032 637 - 007 
Faks 032 635 - 976 
e-mail nikolov.n@bucim.com.mk 
 
 
 

                                                 
1 Kako {to e registrirano vo sudot, va`e~ka na denot na aplikacijata 
2 Kopija na sudskata registracija treba da se vklu~i vo Dodatokot I.1 
3 Selected nomenclature for sources of air pollution, dadeno vo Aneks 1 od Dodatokot od  

Upatstvoto 
4 Nomenclature for sources of emission 
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I.1.1 Sopstvenost na zemji{teto 
Ime i adresa na sopstvenikot(-cite) na zemji{teto na koe aktivnostite 
se odvivaat (dokolku e razli~na na baratelot imenuvan pogore). 
 
Ime na sopstvenikot Republika Makedonija 

 
 

Adresa 
 

/ 

 
 

I.1.2 Sopstvenost na objektite 
Ime i adresa na sopstvenikot(-cite) na objektite i pomo{nite postrojki vo koi 
aktivnosta se odviva (dokolku e razli~no od baratelot spomnata pogore). 
 
Ime: DPTU "BU^IM" DOOEL - Radovi{ 

 
Adresa: Ul. "Mar{al Tito" bb. Radovi{ 

 
 
 

I.1.3 Vid na baraweto1 
Obele`ete go soodvetniot del 

Nova instalacija   
Postoe~ka instalacija √ 
Zna~itelna izmena na postoe~ka 
instalacija 

 

Prestanok so rabota  
 
 

                                                 
1 Ova barawe ne se odnesuva na transfer na dozvolata vo slu~aj na proda`ba na 
instalacijata 
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I.2 Informacii za instalacijata 
Ime na instalacijata1 DPTU "BU^IM" DOOEL - Radovi{ 

 
Adresa na koja instalacijata e 
locirana, ili kade }e bide 
locirana 

Ul. "Mar{al Tito" bb. Radovi{ 
 
 
 

Koordinati na lokacijata 
spored Nacionalniot 
koordinaten sistem (10 cifri-5 
Istok, 5 Sever)2 

N:  41º 40' 00.94"  
 
E:  22º 21' 04.24" 

Kategorija na industriski 
aktivnosti koi se predmet na 
baraweto3 

5.6 Instalacii za upravuvawe so 
rudni~ki otpad 
3.2 Instalacii za iskop, drobewe, 
melewe, seewe, zagrevawe na mineralni 
surovini (Prilog II)  
 

Proektiran kapacitet 8 000 000 t rudna masa, ili 5 000 000 m3 
 
Da se vklu~at kopii od site va`e~ki dozvoli na denot na apliciraweto 
vo Prilogot Br. I.2. 
 
Da se vklu~at site ostanati pridru`ni informacii vo Prilogot Br. I.2. 
 
 

I.2.1 Informacii za ovlastenoto kontakt lice vo odnos na 
dozvolata  

 
Ime \erasim Konzulov 

 
Edinstven mati~en broj 0607957464000 
Adresa 
 

Doma{na, Radovi{, naselba Rakli{ 

Funkcija vo kompanijata Zamenik na generalen direktor za 
proizvodstvo 

Telefon 032 637 - 006 
Faks 032 635 - 976 
e-mail konzulov.g@bucim.com.mk 

                                                 
1 Se odnesuva na imeto na instalacijata kako {to e registrirana ili }e bide 
registrirana vo sudot. Da se vklu~i kopija na registracijata vo Prilogot I.2. 
2 Mapi na lokacijata so geografska polo`ba i jasno nazna~eni granici na 
instalacijata treba da se podnesat vo Prilogot I.2. 
3 Vnesi go(gi) kodot i aktivnosta(e) nabroeni vo Aneks 1 od ISKZ uredbata (Sl. Vesnik 
89/05 od 21 Oktomvri 2005). Dokolku instalacijata vklu~uva pove}e tehnologii koi se 
cel na ISKZ, kodot za sekoja tehnologija treba da se ozna~at. Kodovite treba jasno da 
se odeleni me|u sebe. 
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I.3 Informacii povrzani so izmeni na dobiena A integrirana 
ekolo{ka dozvola 

 
Operatorot/baratelot da  popolni samo vo slu~aj na izmena na 
dobienata A integrirana ekolo{ka dozvola.  
 
Ime na instalacijata (spored 
va`e~kata integrirana ekolo{ka 
dozvola)  

/ 

Datum na podnesuvawe na 
aplikacijata za A integrirana 
ekolo{ka dozvola  

/ 

Datum na dobivawe na A 
integriranata ekolo{ka dozvola i 
referenten broj od registerot na 
dobieni A integrirani ekolo{ka 
dozvoli  

/ 

Adresa na koja instalacijata ili 
nekoj nejzin relevanten del e lociran

 
/ 

Lokacija na instalacijata (region, 
op{tina, katastarski broj) 

/ 

Pri~ina za aplicirawe za izmena vo 
integriranata dozvola  

 
/ 
 
 

 
Opis na predlo`enite izmeni. 
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II  OPIS NA INSTALACIJATA, NEJZINITE TEHNI^KI 
DELOVI I DIREKTNO POVRZANITE AKTIVNOSTI  
 

Opi{ete ja postrojkata, metodite, procesite, pomo{nite procesi, 
sistemite za namaluvaweto i tretman na zagaduavweto i iskoristuvawe 
na otpadot, postapkite za rabota na postrojkata, vklu~uvaj}i i kopii od 
planovi, crte`i ili mapi (terenski planovi i mapi na lokacijata, 
dijagrami na postapkite za rabota) i ostanati poedinosti, izve{tai i 
pomo{na dokumentacija koi se potrebni da gi opi{at site aspekti na 
aktivnosta.  
 
Ovde treba da se vklu~i prikaz na razvitokot na procesite.  
   
Prilog II treba da sodr`i lista na site postapki/procesi od oddelnite 
delovi koi se odvivaat, vklu~uvaj}i dijagrami na postapki za sekoj od 
niv  so dopolnitelni relevantni informacii.  
 
 

ODGOVOR 
 

Dejnosta koja se obavuva vo instalacijata DPTU BU^IM 
DOOEL, Radovi{ e vadewe na bakarna ruda i proizvodstvo na 
bakaren koncentrat. Vo Dodatok II e daden opis na 
instalacijata, nejzinite tehni~ki delovi i direktno 
povrzanite aktivnosti, kako i istorijatot za samata 
instalacija. 
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III  UPRAVUVAWE I KONTROLA NA INSTALACIJATA 
 
Treba da se navedat detali za strukturata na upravuvaweto so 
instalacijata. Prilo`ete organizacioni {emi, kako i site va`e~ki 
izjavi na politiki za upravaweto so `ivotnata sredina, vklu~uvaj}i ja 
tekovnata ocenka za sostojbata so `ivotnata sredina .  
 
Navedete dali postoi sertificiran Sistem za upravuvawe so 
`ivotnata sredina za instalacijata. 
 
Dokolku postoi sertificiran Sistem za upravuvawe so `ivotnata 
sredina za instalacijata, navedete za koj standard stanuva zbor i 
vklu~ete kopija od sertifikatot za akreditacija.  
 
Ovie informacii treba da go so~inuvaat Prilog III. 
 
 

ODGOVOR 
 

Detali za upravuvaweto i kontrolata vo DPTU BU^IM DOOEL, 
Radovi{ se dadeni vo Dodatok III. 

Kompanijata sé u{te nema sistem za upravuvawe so `ivotnata 
sredina, a vospostavuvaweto }e sledi po primentata na 
sistemot za upravuvawe so kvalitetot. 
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IV  SUROVINI I POMO[NI MATERIJALI, DRUGI 
SUPSTANCII I ENERGII UPOTREBENI ILI 
PROIZVEDENI VO INSTALACIJATA 

IV.1 Da se dade lista na surovini i pomo{ni materijali, 
supstancii, preparati, goriva, i energija koja  se proizveduva 
ili upotrebuva preku aktivnosta.   

           
Listata(-tite) koja e dadena treba da bide sosema razbirliva i treba 
da se vklu~at, site upotrebeni materijali, gorivata, me|uproizvodi, 
laboratoriski hemikalii i proizvod(i). 
 
Posebno vnimanie treba da se posveti na materijalite i proizvodite 
koi se sostaveni ili sodr`at opasni supstancii. Spisokot mora da gi 
sodr`i spomenatite materijali i proizvodi so jasna oznaka soglasno 
Aneks II od Dodatokot na Upatstvoto.   
Tabeli IV.1.1 i IV.1.2 moraat da se popolnat.  
 
Dopolnitelni informacii treba da se dadat vo Prilogot IV. 
 

ODGOVOR 
 

Surovinite, pomo{nite materijali i drugi supstancii koi  se 
upotrebeni ili proizvedeni vo instalacijata DPTU BU^IM 
DOOEL, se dadeni vo Tabelite IV.1.1 i IV.1.2. Dopolnitelni 
informacii za upotrebenite surovini mo`at da se pogledat 
vo Dodatok IV.  
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V RAKUVAWE SO MATERIJALITE 
 

V.1 Rakuvawe so surovini, me|uproizvodi i proizvodi  
Vo tabelite IV.1.1 i IV.1.2 od Sekcijata IV treba da se nabrojat site 
materijali.  
 
Ovde treba da se istaknat detali za uslovite na skladirawe, 
lokacija vo objektot, sistemot za segregacija i transportnite sistemi 
vo objektot. Prilo`ete informaciite koi se odnesuvaat na 
integriranosta, nepropuslivosta i finalnoto testirawe na cevkite, 
rezervoarite i  oblastite okolu postrojkite. 
Dopolnitelnite informacii treba da bidat del od Prilogot V.1 
 
   

V.2 Opis na  upravuvaweto so cvrst i te~en otpad vo 
instalacijata. 

 
Za sekoj otpaden materijal, dadete celosni podatoci; 
 
(а) Imeto; 
 
(б) Opis i priroda na otpadot; 
 
(в) Izvor; 
 
(г) Kade e skladiran i karakteristiki na prostorot za skladirawe; 
 
(д) Koli~ina/volumen vo m3 i toni;  
 
(е) Period ili periodi na sozdavawe; 
 
(ж) Analizi (da se vklu~at metodi na testirawe i Kontrola na 

Kvalitet); 
 
(з) Kodot spored Evropskiot katalog na otpad. 
 
Vo slu~aj koga odreden otpad se karakterizira kako opasen, vo 
informacija treba toa da bide jasno naglaseno, soglasno definicijata 
za opasen otpad od Zakonot za otpad (Slu`ben vesnik 68-04). 
 
Sumarnite tabeli V.2.1 i V.2.2 treba da se popolnat, za sekoj otpad 
soodvetno. Potoa, treba da se dade informacija za Registraciskiot 
broj na Licencata/dozvolata na pretpriema~ot za sobirawe na otpad 
ili na operatorot za odlo`uvawe/povtorna upotreba na otpadot, kako 
i datumot na istekuvawe na va`e~kite dozvoli. 
 
Dopolnitelnite informacii treba da go so~inuvaat Prilogot V.2 
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V.3 Odlo`uvawe na otpadot  vo granicite na instalacijata 
(sopstvena deponija) 

 
Za otpadite koi se odlo`uvaat vo granicite na instalacijata, treba da 
se podnesat celosni detali za mestoto na odlo`uvawe (vklu~uvaj}i 
me|u drugoto proceduri za selekcija za lokacijata, mapi na lokacijata 
so jasna nazna~esnost na za{titenite vodni zoni, geologija, 
hidrogeologija, plan za rabota, sostavot na otpadot, upravuvawe so 
gasovi i iscedokot i gri`a po zatvorawe na lokacijata).   
 
Dopolnitelnite informacii da se vklu~at vo Prilogot V.3.  
 
 
 

ODGOVOR 
 

V.1 Surovini, me|uprodukti i proizvodi  

Site materijali, me|uprodukti i proizvodi se navedeni vo 
tabelite IV.1.1 i IV.1.2 od Dodatok IV.  

Detali za lokacijata, skladiraweto i transportot se dadeni 
vo Dodatok V.1.  

 

V.2 Upravuvawe so otpadot  

Podatocite za otpadot koj se generira i prisutnite 
koli~estva se dadeni vo tabelite V.2.1 i V.2.2.  

Detali za postapuvawe so otpadot se dadeni vo Dodatok V.2. 
 

V.3 Odlo`uvawe na otpadot (hidrojalovi{te i rudni~ka 
jalovina) 

Spored prirodata na rabotata na instalacijata, sozdavawe 
na rudni~ki otpad e pri~ina poradi koja instalacijata pripra|a 
pod ISKZ re`imot. Detali za sostojbata i upravuvaweto so 
hidrojalovi{teto i rudni~kata jalovina se dadeni vo Dodatok 
V.3.  
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VI EMISII 
 

VI.1 Emisii vo atmosferata 
 

VI.1.1 Detali za emisija od to~kasti izvori vo atmosferata 
 
Site emisii od to~kasti izvori vo atmosferata treba detalno da 
bidat objasneti. Za emisii od parni kotli so toploten vlez nad 5 MW i 
drugi kotli nad 250 kW treba da se popolni Tabela VI.1.1. Za site 
glavni izvori na emisija treba da se popolnat Tabelite VI.1.2 i VI.1.3, 
a tabelata VI.1.4 da se popolni za pomali izvori  na emisija. 
 
Potrebno e da se vklu~i spisok na site izvori na emisii, zaedno so 
mapi, crte`i, i pridru`na dokumentacija kako Prilog VI. Informacii 
za visinata na emisiite, visina na pokrivite, i dr. , isto taka treba 
da se vklu~at, kako i opisi i {emi na site sistemi za namaluvawe na 
emisiite.  
 
Baratelot treba da go navede sekoj izvor na emisija od kade se 
emitiraat supstanciite navedeni vo Aneks III od Dodatokot na 
Upatstvoto. 
 
Za emisii nadvor od Bele{kite za NDT, potrebno e da se napravi 
celosna procenka na postoe~kiot sistem za namaluvawe/tretman na 
emisiite. Potrebno e da se prilo`i izgotven plan za podobruvawe 
naso~en kon postignuvawe na grani~nite vrednosti od Bele{kite za 
NDT. So toa treba da se ozna~at konkretni celi i vremenski respored, 
zaedno so opcii za modifikacija, nadgraduvawe i zamena potrebni za 
da se dovedat emisiite vo ramkite postaveni vo Bele{kite za NDT. 
Sekoj neuspeh vo dostignuvawe na grani~nite vrednosti od Bele{kite 
za NDT treba da bide objasnet i opravdan.  
 

VI.1.1.1  Fugitivni i potencijalni emisii 
Vo Tabela VI.1.5. da se dade lista na detali za fugitivnite i 
potencijalni emisii. 
 
Soglasno aktivnostite navedeni vo Pravilnikot za maksimalno 
dozvoleni konstracii i koli~estvo i za drugi {tetni materii {to 
mo`e da se ispu{taat vo vozduhot od oddelni izvori na zagaduvawe 
(Slu`ben vesnik 3/90) vo vrska so ograni~uvaweto na emisiite na 
isparlivi organski soedinenija pri upotreba na organski rastvori vo 
poedine~ni aktivnosti i instalacii: 
− navedete dali emisiite se vo granicite dadeni vo gorespomenatiot 

Pravilnik, i dokolku ne se, kako tie }e se postignat. 
 
Celosni detali i site dopolnitelni informacii treba da go 
so~inuvaat Prilogot VI.1.2 



 14

 
 

ODGOVOR 
 
 

Vo Dodatok VI.1.1 se dadeni detalite za emisiite vo 
atmosferata. Detali okolu fugitivnite emisii mo`at da se 
najdat vo Dodatok VI.1.2  od Baraweto za usoglasuvawe so 
operativen plan.  

 
 

VI.2 Emisii vo povr{inskite vodi     
 
Za emisii vo povr{inskite vodi treba da se popolnat tabelite VI.2.1 i 
VI.2.2. 
 
Lista na site emisioni to~ki, zaedno so mapite, crte`ite i 
pridru`nata dokumentacija treba da se vklu~i vo Prilog VI.2.  
 

Baratelot treba da navede  za sekoj izvor na emisija posebno dali se 
emituvaat supstancii navedeni vo Aneks IV od Dodatokot na 
Upatstvoto. 
 
Potrebno e da se dadat detali za site supstanciii prisutni vo site 
emisii, soglasno Tabelite III do VIII od Uredbata za klasifickacija 
vodite (Slu`ben Vesnik 18-99). Mora da bidat vklu~eni site 
istekuvawa na povr{inski vodi i site porojni vodi od do`dovi koi se 
ispu{taat vo povr{inskite vodi. Za site to~ki na istekuvawe treba 
da bide dadena geografska polo`ba po nacionalniot koordinativen 
sistem (10 cifri, 5 I, 5 S). Treba da se navede identitetot i tipot na 
recipientot (reka, kanal, ezero i dr.)  
 
Za emisii nadvor od Bele{kite za NDT, potrebno e da se napravi 
celosna procenka na postoe~kiot sistem za namaluvawe/tretman na 
emisiite. Potrebno e da se prilo`i izgotven plan za podobruvawe 
naso~en kon postignuvawe na grani~nite vrednosti od Bele{kite za 
NDT. So toa treba da se ozna~a-t konkretni celi i vremenski 
respored, zaedno so opcii za modifikacija, nadgraduvawe i zamena 
potrebni za da se dovedat emisiite vo ramkite postaveni vo 
Bele{kite za NDT. Sekoj neuspeh vo dostignuvawe na grani~nite 
vrednosti od Bele{kite za NDT treba da bide objasnet i opravdan.  
 
 
 
 
 

ODGOVOR 
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Detalite za emisiite vo povr{inski vodi se dadeni vo 
Dodatok  VI.2. Podatoci za vodite koi se ispu{taat vo 
povr{inskite vodi mo`at da se vidat vo tabelite VI.2.1 i VI.2.2. 

 
 

VI.3  Emisii vo kanalizacija     
 
Potrebno e da se kompletiraat tabelite VI.3.1 i VI.3.2. 
 
Sumarna lista na izvorite na emisii, zaedno so mapite, crte`ite i 
dopolnitelnata dokumentacija treba da se vklu~i vo Prilog VI.3.  
Potrebno e da se dadat detali za site supstanciii prisutni vo bilo 
koi emisii, soglasno Tabelite III do VIII od Uredbata za 
klasifickacija vodite (Sl. vesnik 18-99). Isto taka vo Prilogot VI.3. 
treba da se vklu~at site relevantni informacii za kanalizacijata 
priemnik, vklu~uvaj}i i sistemi za namaluvawe/tretirawe na otpadni 
vodi koi ne se dosega opi{ani.  
 
Za emisii nadvor od Bele{kite za NDT, potrebno e da se napravi 
celosna procenka na postoe~kiot sistem za namaluvawe/tretman na 
emisiite. Potrebno e da se prilo`i izgotven plan za podobruvawe 
naso~en kon postignuvawe na grani~nite vrednosti od Bele{kite za 
NDT. So toa treba da se ozna~at konkretni celi i vremenski respored, 
zaedno so opcii za modifikacija, nadgraduvawe i zamena potrebni za 
da se dovedat emisiite vo ramkite postaveni vo Bele{kite za NDT. 
Sekoj neuspeh vo dostignuvawe na grani~nite vrednosti od Bele{kite 
za NDT treba da bide objasnet i opravdan. Dadete detali za site 
emisii koi mo`e da imaat vlijanie na integritetot na kanalizacijata 
i na bezbednosta vo upravuvaweto i odr`uvaweto na kanalizacijata.   
 
 
 

ODGOVOR 
 
Od ovaa instalacija ne se ispu{taat vodi vo kanalizacija.   
 
 
 
 
 
 
 
 

VI.4  Emisii vo po~vata     
 
Za emisii vo po~va da se popolnat Tabelite VI.4.1 i VI.4.2. 
 
Opi{ete gi postapkite za spre~uvawe ili namaluvawe na vlezot na 
zagaduva~ki materii vo podzemnite vodi, kako i postapkite za 
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spre~uvawe na narau{uvawe na sostojbata na bilo koi podzemni vodni 
tela.  
 
Baratelot treba da obezbedi detali za vidot na supstancijata 
(zemjodelski i nezemjodelski otpad) koj treba da se rasfrla na 
po~vata (otpadna mil, pepel, otpadni te~nosti, kal i dr.) kako i 
predlo`enite koli~estva za aplikacija, periodi na ispu{tawe i 
na~inot na ispu{tawe (ispustna cevka, rezervoar).  
 
Za emisii nadvor od Bele{kite za NDT, potrebno e da se napravi 
celosna procenka na postoe~kiot sistem za namaluvawe/tretman na 
emisiite. Potrebno e da se prilo`i izgotven plan za podobruvawe 
naso~en kon postignuvawe na grani~nite vrednosti od Bele{kite za 
NDT. So toa treba da se ozna~at konkretni celi i vremenski respored, 
zaedno so opcii za modifikacija, nadgraduvawe i zamena potrebni za 
da se dovedat emisiite vo ramkite postaveni vo Bele{kite za NDT. 
Sekoj neuspeh vo dostignuvawe na grani~nite vrednosti od Bele{kite 
za NDT treba da bide objasnet i opravdan. Sekoj neuspeh vo 
dostignuvawe na grani~nite vrednosti od Bele{kite za NDT treba da 
bide objasnet i opravdan.  
 
 

ODGOVOR 
 
 
Ovaa instalacija nema emisii vo po~vata. 

 
 
 

 

VI.5  Emisii na bu~ava 
 

Dadete detali za izvorot, lokacijata, prirodata, stepenot i periodot 
ili periodite na emisiite na bu~ava koi se napraveni ili }e se 
napravat. 
 
Tabela VI.5.1 treba da se kompletira, kako {to e predvideno za sekoj 
izvor.  
 
Pridru`nata dokumentacija treba da go so~inuva Prilogot VI. 5   
 
Za emisii nadvor od opsegot predviden so Odlukata za utvrduvawe vo 
koi slu~ai i pod koi uslovi se smeta deka e naru{en mirot na 
gra|anite od {tetena bu~ava (Sl. Vesnik 64 od 1993 god.), potrebno e da 
se napravi celosna procenka na postoe~kiot sistem za 
namaluvawe/tretman na emisiite. Potrebno e da se prilo`i izgotven 
plan za podobruvawe naso~en kon postignuvawe na grani~nite 
vrednosti od Bele{kite za NDT. So toa treba das e ozna~t konkretni 
celi i vremenski respored, zaedno so opcii za modifikacija, 
nadgraduvawe i zamena potrebni za da se dovedat emisiite vo ramkite 
postaveni vo Bele{kite za NDT.  
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ODGOVOR 

 
Detalite okolu emisii na bu~ava dadeni se vo Prilog VI. 5. 
 
 

VI.6 Vibracii  
 

Podatoci (i opis na vibraciite) treba da se predvidat ili da se 
odnesuvaat na izminatata godina. 
Identifikuvaj gi izvorite na vibracii koi vlijaat na `ivotnta 
sredina nadvor od granicite na postrojkata i zabele`i gi rezultatite 
na merewata ili presmetkite koi se izveduvale. Vo izvori na 
vibracii mo`e da se vklu~at i bu~avata od transportot {to se odviva 
vo instalacijata. Za novite  instalacii ili za izmenite vo 
instalaciite se vklu~uvaat site izvori na vibracii i bilo koi 
vibracii koi nastanuvaat za vreme na gradbata. Site izvori treba da 
se opi{at vo grafi~ki aneksi. 
Dopolnitelnata dokumentacija treba da go so~inuva Prilogot VI. 6   
 

ODGOVOR 
 
Vibracii se javuvaat vo isklu~itelno kus period za vreme na 
miniraweto koe se izveduva edna{ do dvapati vo tekot na edna 
sedmica. Do sega ne se izvr{eni merewa na vibraciite predizvikani 
so minirawe. 
 
 

VI.7 Izvori na nejonizira~ko zra~ewe 
 
Identifikuvaj gi izvorite na nejonizira~ko zra~ewe (svetlina, 
toplina i dr.) koi vlijaat na `ivotnta sredina nadvor od higienskata 
zona na postrojkata i zabele`i gi rezultatite na merewata ili 
presmetkite koi se izvr{eni. 
 
 

ODGOVOR 
 
Od ovaa instalacija ne se javuva nejonizira~ko zra~ewe. 
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VII SOSTOJBI NA LOKACIJATA I VLIJANIETO NA 
AKTIVNOSTA 

VII.1 Opi{ete gi uslovite na terenot na instalacijata 
 
Obezbedi podatoci za sostojbata na `ivotnata sredina (vozduhot, 
povr{inskata i podzemna voda, po~vata, bu~avata) koi se 
odnesuvaat na izgradbata i zapo~nuvaweto na instalacijata so 
rabota. 
 
Obezbedi ocenka na vlijanie na bilo koi emisii vo `ivotnta 
sredina, vklu~uvaj}i gi i mediumite vo koi ne se napraveni 
emisiite. 
 
Opi{i, kade e soodvetno, merki za minimizirawe na zagaduvaweto 
na golemi dale~ini ili na teritorijata na drugi dr`avi. 
 
 

ODGOVOR 
 
Vo poglavjeto 1 na dodatokot VII e opi{ana sostojbata na `ivotnata 
sredina. Podatoci za sostojbata se dadeni i vo tabelite VII.3.1 i VII.5.1 
 
 
 

VII.2 Ocenka na emisiite vo atmosferata 
 
Opi{i gi postoe~kite uslovi vo pogled na kvalitetot na vozduhot so 
posebena napomena na standardite za kvalitet na ambientalniot vozduh. 
 
Da se navede dali emisiite od glavnite zagaduva~ki supstancii od 
Pravilnikot za maksimalno dozvoleni konstracii i koli~estvo i za 
drugi {tetni materii {to mo`e da se ispu{taat vo vozduhot od 
oddelni izvori na zagaduvawe (Sl.vesnik 3/90) vo atmosferata mo`at 
da na{tetat na `ivotnata sredina. Ako e detektiran miris nadvor od 
granicite na instalacijata da se obezbedi ocenka na mirisot vo odnos 
na frekvencijata i lokacijata na pojavuvawe. 
 
Dadete detali i ocenka na vlijanijata na bilo koi postoe~ki ili 
predvideni emisii vo `ivotnata sredina, vklu~uvaj}i gi i mediumite 
razli~ni od onie vo koi emisiite bi se slu~ile.  
 
Vo Prilogot VII.2 treba da se dadat modeli za disperzija na emisiite 
vo atmosferata od razli~nite procesi vo instalacijata.  
 
 
 

ODGOVOR 
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Ocenkata na emisiite vo atmosferata e sprovedena koristejki go 
paketot H1 na britanskata agencija za `ivotna sredina. Vo dodatok, 
iskoristen e i priodot na germanskiot TA LUFT za proverka na 
soodvetnosta na visinite na oxacite. Rezultatite se prika`ani i 
komentirani vo dodatokot VII.2 (Poglavje 2 na dodatokot VII) 
 

VII.3 Ocenka na vlijanieto vrz povr{inskiot recipient 
 
Opi{i gi postoe~kite uslovi vo pogled na kvalitet na vodata so posebno 
vnimanie na standardite za kvalitet na `ivotna sredina (Uredba za 
klasifikacja na vodite, Sl. Vesnik br.18 od 1999 godina). Treba da se 
popolni Tabelata VII.3.1.  
 
Navedete dali emisiite na glavnite zagaduva~ki supstancii (kako 
{to se definirani vo Aneks IV od Dodatokot na Upatstvoto) vo vodata 
mo`at da na{tetat na `ivotnata sredina. 
 
Dadete detali i ocenka na vlijanijata na bilo koi postoe~ki ili 
predvideni emisii vo `ivotnata sredina, vklu~uvaj}i gi i mediumite 
razli~ni od onie vo koi emisiite bi se slu~ile.  
 
Detalite od ocenkata i bilo koi drugi relevantni informacii za 
recipientot treba da se podnesat vo Prilog VII.3.  
 
 

ODGOVOR 
 
Ovaa instalacija nema klasi~no ispu{tawe na vodi vo recipient. 
Namesto toa, recipientot te~e niz rudnata masa ili niz 
hidrojalovi{teto, rastvora i ponesuva del od mineralite. Ovoj proces 
ne e nov. Toj se odviva so vekovi i verojatno }e prodol`i i po 
prestanokot na rudni~kite aktivnosti. Sostojbata e prika`ana vo 
tabelata VII.3.1, a zaklu~oci se navedeni Dodatokot VII.3. 
 

VII.4 Ocenka na vlijanieto na ispu{tawata vo kanalizacija 
 
Dadete detali i ocenka na vlijanijata na bilo koi postoe~ki ili 
predvideni emisii vo `ivotnata sredina, vklu~uvaj}i gi i mediumite 
razli~ni od onie vo koi emisiite bi se slu~ile.  
 
Detalite od ocenkata i bilo koi drugi dopolnitelni informacii 
treba da se podnesat vo Prilog VII.4. 
 
 

ODGOVOR 
 
Ovaa instalacija nema ispust vo kanalizacija. 
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VII.5 Ocenka na vlijanieto na emisiite vrz po~vata i podzemnite 
vodi 

 
Opi{i go postoe~kiot kvalitet na podzemnite vodi. soglasno Uredbata 
za klasifikacija na vodite (Sl. Vesnik 18-99). Tabelite VII.5.1 treba da 
se popolnat. 
Dadete detali i ocenka na vlijanijata na bilo koi postoe~ki ili 
predvideni emisii vo po~vata (propuslivi sloevi, po~vi, polupo~vi i 
karpesti sredini), vklu~uvaj}i gi i mediumite razli~ni od onie vo koi 
emisiite bi se slu~ile.  
Ova vklu~uva rasfrlawe po povr{inata, injektirawe vo zemjata i dr. 
  
Detalite za ocenkata vklu~uvaj}i hidrogeolo{ki izve{taj (da se 
vklu~at meteorolo{ki podatoci i podatoci za kvalitetot na vodata, 
klasifikacija na vodopropusliviot sloj, osetlivost, identifikacija i 
zoniraweto na izvorite i resursite), kako i pedolo{ki izve{taj treba 
da se podnesat vo Prilogot  VII.5. Koga emisiite se naso~eni direktno 
na ili vo po~vite treba da se napravat ispituvawa na po~vite. Treba da 
se identifikuvaat site osetlivi vodni tela (kako rezultat na 
povr{inski emisii).  
 

VII.5.1  Rasfrlawe na zemjodelski i nezemjodelski otpad 
 
Tabelite VII.5.2 i VII.5.3 treba da se kompletiraat onamu kade {to e 
soodvetno. Pove}e informacii se dostapni vo Upatstvoto za ova 
barawe. 
Dokolku otpadot se rasfrluva na zemji{te vo tu|a sopstvenost, da se 
prilo`i soodveten dogovor so sopstvenikot.  
 
 
 

ODGOVOR 
 
Od ovaa instalacija nema rasfrlawe na zemjodelski i nezemjodelski 
otpad. 
 
 

VII.6 Zagaduvawe  na po~vata/podzemnata voda 
Treba da bidat dadeni detali za poznato minato ili sega{no 
zagaduvawe na po~vata i/ili podzemnata voda, na ili pod terenot. 
 
Site detali vklu~uvaj}i relevantni istra`uva~ki studii, ocenki, ili 
izve{tai, rezultati od monitoring, locirawe i proektirawe na 
instalacii za monitoring, planovi, crte`i, dokumentacija, vklu~uvaj}i 
in`enering za spre~uvawe na zagaduvawa, remedijacija i bilo koi drugi 
dopolnitelni informacii treba da se vklu~at vo Prilogot VII.6. 
 
 

ODGOVOR 
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Kratkotrajno, no obemno istra`uvawe vo vrska so vlijanijata na 
rudnikot vrz `ivotnata sredina e napraveno vo ramkite na proektot 
INTREAT (INtegrated TREATment of industrial wastes towards prevention of 
regional water resources contamination). Ispituvawata se izvr{eni pred 
restartiraweto na rudnikot, so {to u{te pove}e se potencira faktot 
deka vlijanijata se dolgoro~ni.  
Dodatokot VII.6 sodr`i kopija od izve{tajot za istra`uvawata vo 
ramkite na proektot INTREAT vo vrska so sostojbata na `ivotnata 
sredina na po{irokoto podra~je okolu lokacijata na rudnikot i 
flotacijata. 
 
 
 

VII.7 Ocenka na vlijanieto vrz `ivotnata sredina na 
iskoristuvaweto na otpadot vo ramkite na lokacijata i/ili 
negovoto odlagawe  

 
Opi{i gi postapkite za spre~uvawe na sozdavawe otpad i 
iskoristuvawe na istiot. 

Dadete detali i ocenka na vlijanieto vrz `ivotnata sredina  na 
postoe~koto ili predlo`enoto iskoristuvawe na otpadot vo ramkite 
na lokacijata i/ili negovoto odlagawe, vklu~uvaj}i gi i mediumite 
razli~ni od onie vo koi emisiite bi se slu~ile.  
 
Ovie informacii treba da se del od Prilogot VII.7. 
 
 

ODGOVOR 
 
Site vlijanija vrz povr{inskite i podzemnite vodi poteknuvaat tokmu 
od odlagaweto na otpadot vo ramkite na lokacijata. 
 
 
 
 

VII.8 Vlijanie na bu~avata 
 
Dadete detali i ocenka na vlijanijata na site postoe~ki ili predvideni 
emisii vrz `ivotnata sredina, vklu~uvaj}i gi i mediumite razli~ni od 
onie vo koi emisiite bi se slu~ile.  
 
Merewa od ambientalnata bu~ava 
Popolnete ja Tabela VII.8.1 vo vrska so informaciite pobarani podolu:  
 

1. Navedete gi maksimalnite nivoa na bu~ava {to mo`e da se 
pojavat na karaktersti~ni to~ki na granicite na instalacijata. 
(navedete go  intervalot i traeweto na mereweto) 
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2. Navedete gi maksimalnite nivoa na bu~ava {to mo`e da se 
pojavat na posebni osetlivi lokacii nadvor od granicite na 
instalacijata. 

 
3. Navedete detali za postoe~koto nivo na bu~ava vo otsustvo na 

bu~avata od instalacijata.  
 

Vo slu~aj koga se nadminata grani~nite vrednosti dadeni so Odlukata 
za utvrduvawe vo koi slu~ai i pod koi uslovi se smeta deka e naru{en 
mirot na gra|anite od {tetena bu~ava (Sl. Vesnik 64 od 1993 god.), vo 
Prilogot VII.8 treba da se prilo`at modeli na predviduvawe, mapi, 
dijagrami i pridru`ni dokumenti, vklu~uvaj}i detali za namaluvawe 
i predlo`enite merki za kontrola na bu~avata.  
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VIII  OPIS NA TEHNOLOGIITE I DRUGITE TEHNIKI ZA 
SPRE^UVAWE, ILI DOKOLKU TOA NE E MO@NO, 
NAMALUVAWE NA EMISIITE NA ZAGADUVA^KITE 
MATERII 

 
Opi{i ja predlo`enata tehnologija i drugite tehniki za 
spre~uvawe ili, kade toa ne e mo`no, namaluvawe na emisiite od 
instalacijata. 
 

VIII.1  Merki za spre~uvawe na zagaduvaweto vklu~eni vo procesot 
 
Treba da bidat vklu~eni detali za sistemite za tretman/namaluvawe 
(emisii vo vozduh i voda), zaedno so {emi dokolku e mo`no.  
 
Za sekoja identifikuvana emisiona to~ka popolnete Tabela VIII.1.1 i 
vklu~ete detalni opisi i {emi na site sistemi za namaluvawe.  
 
Prilogot VIII.1 treba da gi sodr`i site drugi pridru`ni informacii. 
 

VIII.2  Merki za tretman i kontrola na zagaduvaweto na krajot od 
procesot 

 
Treba da bidat vklu~eni detali za sistemite za tretman/namaluvawe 
(emisii vo vozduh i voda), zaedno so {emi dokolku e mo`no.  
 
Prilogot VIII.2 treba da gi sodr`i site drugi pridru`ni informacii. 
 

ODGOVOR 
 

Vo Dodatok VIII koj gi sodr`i Dodatocite VIII.1 i VIII.2 se dadeni 
detalite za primenetite i predvidenite merki za spre~uvawe i 
kontrola na zagaduvaweto.  
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IX  MESTA NA MONITORING I ZEMAWE NA PRIMEROCI  
 
Identifikuvajte gi mesta na monitoring i zemawe na primeroci i 
opi{ete gi predlozite za monitoring na emisiite. 
Popolnete ja tabelata IX.1.1 (onamu kade {to e potrebno) za emisiite 
vo vozduh, emisii vo povr{inski vodi, emisii vo kanalizacija, emisii 
vo po~va i za emisii na otpad. Za monitoring na kvalitetot na 
`ivotnata sredina, da se popolni  tabelata IX.1.2 za sekoj medium na 
`ivotnata sredina i merno mesto  poedine~no. 
 
Potrebno e da se vklu~at detali za lokaciite i metodite na 
monitoringot i zemawe primeroci . 
 
Prilogot IX treba da gi sodr`i site drugi pridru`ni informacii. 
 
 

ODGOVOR 

 
Mestata na zemawe primeroci i monitoring na emisiite vo 

vozduhot se navedeni vo Dodatok VI, dodeka mestata za 
monitoring i zemawe primeroci od emisiite vo vodite se 
navedeni vo Dodatok IX od ova barawe. 

Vo Dodatok IX od ova barawe grafi~ki se pretstaveni 
mernite mesta na monitoring na vozduh i voda. Tabelata IX.1.1, 
koja e dadena vo aneksot vo ova barawe za usoglasuvawe so 
operativen plan, gi dava podatocite za monitoring na vozduh i 
voda, na sekoja referentna to~ka oddelno.  
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X  EKOLO[KI ASPEKTI I NAJDOBRI DOSTAPNI 
TEHNIKI 

 
Opi{ete gi nakratko glavnite alternativi na predlozite 
sodr`ani vo baraweto, dokolku postojat takvi.  
 
Opi{ete site ekolo{ki aspekti koi bile predvideni vo odnos  na 
po~isti tehnologii, namaluvawe na otpad i zamena na surovinite. 
 
Opi{ete gi postoe~kite ili predlo`enite merki, so cel da se 
obezbedi deka: 
 

1. Najdobrite dostapni tehniki se ili }e se upotrebat za da se 
spre~i ili eliminira ili, onamu kade {to ne e toa izvodlivo, 
generalno da se namali emisijata od aktivnosta; 

2. ne e predizvikano zna~ajno zagaduvawe; 
3. sozdavawe na otpad e izbegnato vo soglasnost so Zakonot za 

otpad; koga otpad se sozdava, se vr{i negovo iskoristuvawe, ili 
koga toa tehni~ki i ekonomski e nevozmo`no, se vr{i negovo 
odlagawe i vo isto vrme se izbegnuva ili se namaluva negovoto 
vlijanie vrz `ivotnata sredina;  

4. energijata se upotrebuva efikasno; 
5. prezemeni se potrebnite merki za spre~uvawe na nesre}i i 

namaluvawe na nivnite posledici (kako {to e detalno opi{ano 
vo Delot XI); 

6. prezemeni se potrebnite merki po kone~en prestanok na 
aktivnostite so cel izbegnuvawe na site rizici od zagaduvawe 
i vra}awe na lokacijata vo zadovolitelna sostojba (kako {to e 
detalno opi{ano vo Delot XII); 

 
Prilogot X treba da gi sodr`i site drugi pridru`ni informacii. 
 
Obrazlo`ete go izborot na tehnologijata i dadete obrazlo`enie 
(finansisko ili drugo) za{to ne e implementirana tehnologija 
predlo`ena so Bele{kite za NDT ili BREF dokumentite. 
 

ODGOVOR 

 
DPTU BU^IM DOOEL e postoe~ka instalacijata, pa zatoa nema mesto 
za alternativi. Me|utoa, tie se navedeni vo  Mestata na zemawe 
primeroci i monitoring na emisiite vo vozduhot se navedeni vo 
Dodatok VI, dodeka mestata za monitoring i zemawe primeroci od 
emisiite vo vodite se navedeni vo Dodatok IX od ova barawe. 
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XI OPERATIVEN PLAN  
 
 
Operatorite koi podnesuvaat barawe za dozvola za usoglasuvawe so 
operativen plan prilo`uvaat predlog-operativen plan spored ~l. 134 
od zakonot za `ivotna sredina (Sl. V. RM 53/05). 
 

ODGOVOR 

 

Operativniot plan e podgotven taka da ovozmo`i maksimalno 
pribli`uvawe do najdobrite dostapni tehniki, iako kaj postoe~kite 
instalacii za ekstrakcija na mineralni surovini toa e prakti~no 
nevozmo`no poradi koli~estvata rudni~ka i flotaciska jalovina 
ve}e deponirana na odlagali{tata. 

 So operativniot plan se predvideni aktivnosti za: 

• Namaluvawe na usmerenite i fugitivnite emisii vo 
atmosferata, 

• Spre~uvawe ili minimizacija na protokot na povr{inski 
vodi kontaminirani so bakar i drugi te{ki metali, 

• Podobruvawe na upravuvaweto so site vidovi otpad 
• Podobruvawe na monitoringot na emisiite i bezbednosta 

na sistemite 
• Planirawe na kone~niot prestanok na rudni~kite 

aktivnosti i gri`a po prestanokot  

Detalite za operativniot plan se dadeni vo dodatokot XI. 

 



 

 27

XII OPIS NA DRUGI PLANIRANI PREVENTIVNI MERKI  

XII.1 Spre~uvawe na nesre}i i itno reagirawe 
 
Opi{i gi postoe~kite ili predlo`enite merki, vklu~uvaj}i gi 
procedurite za itni slu~ai, so cel namaluvawe na vlijanieto vrz 
`ivotnata sredina od emisiite nastanati pri nesre}i ili 
istekuvawe. 
 
Isto taka navedete prevzemenite merki za odgovor vo itni slu~ai 
nadvor od normalnoto rabotno vreme, t.e. no}no vreme, vikendi i 
praznici. 
 
Opi{ete gi postapkite vo slu~aj na uslovi razli~ni od voobi~aenite 
vklu~uvaj}i pu{tawe na opremata vo rabota, istekuvawa, defekti ili 
kratkotrajni prekini.  

    
Prilogot XII.1 treba da gi sodr`i site drugi pridru`ni informacii. 
 

XII.2 Drugi va`ni dokumenti povrzani so za{titata na `ivotnata 
sredina 

 
Komentarite za drugi pridru`ni dokumenti kako {to se: volontersko 
u~estvo, spogodbi, dobiena eko oznaka, programa za po~isto 
proizvodstvo itn. treba da se sodr`at vo Prilogot XII.2. 
 
 

ODGOVOR 

 
Vo Bu~im DOOEL, Radovi{ se izgotveni dokumenti za predviduvawe, 
spre~uvawe i reagirawe vo slu~aj na po`ar, seizmi~ki aktivnosti ili 
golem (iljadagodi{en) poplaven bran. 
 
Detalite za ovie dokumenti se dadeni vo dodatokot XII. 
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XIII  REMEDIJACIJA, PRESTANOK SO RABOTA, 
POVTORNO ZAPO^NUVAWE SO RABOTA I GRI@A PO 
PRESTANOK NA AKTIVNOSTITE  

 
Opi{ete gi postoe~kite ili predlo`enite merki za namaluvawe na 
vlijanieto vrz `ivotnata sredina po prestanok na celata ili del od 
aktivnosta, vklu~uvaj}i merki za gri`a posle zatvorawe na 
potencijalni zagaduva~ki rezidenti.  
 
Prilog XIII treba da gi sodr`i site drugi pridru`ni informacii. 
 
 
 

ODGOVOR 
 

Remedijacijata e del od operativniot plan, kako i del od 
planot za prestanok so rabote i gri`a po prestanokot. Me|utoa, 
remedijacijata na del od povr{inite na rudnikot i osobeno na 
suvite povr{ini na hidrojalovi{teto e postojana gri`a na 
rakovotstvoto na rudnikot. Za taa cel se podgotveni proekti za 
zazelenuvawe i po{umuvawe na padinite na hidrojalovi{teto 
u{te pred privatizacijata na rudnikot, a novi, vo koi se 
vklu~uva i predvidenoto nadvi{uvawe na branata }e se 
izrabotat i }e bidat del od operativniot plan. Osnovnite 
merki za ovie celi se dadeni vo Dodatokot XIII.  
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XIV  NETEHNI^KI PREGLED  
 
Netehni~kiot pregled na baraweto treba da se vklu~i na ova mesto. 
Pregledot treba da gi identifikuva site pozna~ajni vlijanija vrz 
`ivotnata sredina povrzani so izveduvaweto na 
aktivnosta/aktivnostite , da gi opi{e site postoe~ki ili predlo`eni 
merki za namaluvawe na vlijanijata. Ovoj opis isto taka treba da gi 
poso~i i normalnite operativni ~asovi i denovi vo nedelata na 
poso~enata aktivnost.  
 
Slednite informacii mora da se vklu~at vo netehni~kiot pregled: 

Opis na : 
− instalacijata i nejzinite aktivnosti,  
− surovini i pomo{ni materijali, drugi supstancii i energija koi 

se upotrebuvaat ili sozdavaat od strana na instalacijata, 
− izvorite na emisii od instalacijata, 
− uslovite na terenot na instalacijata i poznati slu~ai na 

istorisko zagaduvawe, 
− prirodata i kvantitetot na predvidenite emisii od 

instalacijata vo sekoj medium poodelno kako i 
identifikacijata na zna~ajnite efekti na emisiite vrz 
`ivotnata sredina,  

− predlo`enata tehnologija i drugite tehniki za prevencija ili, 
kade ne e mo`no, namaluvawe na emisiite od instalacijata, 

− prou~eni glavni alternativi vo odnos na izborot na lokacija i 
tehnologii; 

− kade {to e potrebno, merki za prevencija i iskoristuvawe na 
otpadot sozdaden od instalacijata, 

− ponatamo{ni planirani merki {to soodvestvuvaat so op{tite 
principi na obvrskite na operatorot, t.e. 

(а) Site soodvetni preventivni merki se prezemeni protiv 
zagaduvaweto, posebno preku primena na najdobrite 
dostapni tehniki; 

(б) ne e predizvikano zna~ajno zagaduvawe; 
(в) sozdavawe na otpad e izbegnato vo soglasnost Zakonot za 

otpad; koga otpad se sozdava, se vr{i negovo 
iskoristuvawe, ili koga toa tehni~ki i ekonomski e 
nevozmo`no, se vr{i negovo odlagawe i vo isto vrme se 
izbegnuva ili se namaluva negovoto vlijanie vrz 
`ivotnata sredina;  

(г) energijata se upotrebuva efikasno; 
(д) prezemeni se potrebnite merki za spre~uvawe na nesre}i 

i namaluvawe na nivnite posledici; 
(е) prezemeni se potrebnite merki po kone~en prestanok na 

aktivnostite so cel izbegnuvawe na site rizici od 
zagaduvawe i vra}awe na lokacijata vo zadovolitelna 
sostojba. 

− planiranite merki za monitoring na emisiite vo `ivotnata 
sredina. 

 
Prilogot XIV treba da gi sodr`i site drugi pridru`ni informacii. 
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ODGOVOR 

 

Rezime na Baraweto za Dozvola za usoglasuvawe so operativen 
plan e dadeno vo Dodatokot XIV na ova barawe. 
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ANEKS 1 TABELI
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TABELA IV.1.1 Detali za surovini, me|uproizvodi, proizvodi, itn. povrzani so procesite, a koi se upotrebuvaat 
ili sozdadeni na lokacijata  
   

Ref. 
Br ili 
{ifra 

Materijal/ 
Supstancija9 

CAS10 
Broj 

Kategorija na opasnost11)

 
Koli~ina 

 
(toni) 

Godi{na 
upotreba 

(toni) 

Priroda na upotrebata R12 - 
Fraza

S12 - 
Fraza

 Var vo par~e 1305-78-8  Klasa 9-iritant 150 6000 Se upotrebuva kako 
surovina za dobivawe na 
Ca(OH)2 

R34, 
36,37, 
38, 41, 
51 

S 22, 26, 
39 

 Varno mleko Ca(OH)2 1305-62-0 Klasa 9-iritant 200 60000 Se upotrebuva za 
regulirawe na rN 
sredinata 

R34, 
36,37, 
38, 41, 
51 

S 22, 26, 
39 

 ^eli~ni topki / / 170 2600 Se upotrebuvaat kako 
{ar`a na mlinovite za 
melewe na rudata 

/ / 

 ^eli~ni oblogi za 
mlinovi 

/ / 35 140 Za vntre{no oblo`uvawe 
na mlinovite 

/ / 

 ^eli~ni oblogi za 
drobilki 

/ / 20 45 Za drobewe na rudata / / 

 Cink / / 1000 5000 Se upotrebuva za 
podlivawe na oblogite 
na drobilkite 

/ / 

 Plasti~ni segmenti / / 10 96 Se upotrebuva za seewe 
na rudata 

/ / 

 Gumeni segmenti / / 5 34 Se upotrebuva za seewe 
na rudata 

/ / 

 Gumena lenta / / 400 850 Za transport na 
materijal 

/ / 

 Filter platno / / 50 100 Za obezvodnuvawe na 
koncentratot 

/ / 

 Dowfroth-250 
(Polypropylenglycol methyl 

107-98-2 3 10000 48000 Se upotrebuva kako 
penlivec vo procesot na 
flotacija 

10 9,16,24, 
33 

                                                 
9   Vo slu~aj kade materijalot vklu~uva odreden broj na posebni i dostapni opasni supstancii, dadete detali za sekoja    supstancija 
10 Chemical Abstracts Service 
11 Zakon za prevoz na opasni materii (Sl. List na SFRJ br. 27/90, 45/90, Sl. Vesnik na RM 12/93) 
12 Spored Aneks 2 od Dodatokot na Upatstvoto 
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Ref. 
Br ili 
{ifra 

Materijal/ 
Supstancija9 

CAS10 
Broj 

Kategorija na opasnost11)

 
Koli~ina 

 
(toni) 

Godi{na 
upotreba 

(toni) 

Priroda na upotrebata R12 - 
Fraza

S12 - 
Fraza

ether) 
 SKIK Bz – 2000 

Water solution of Salt  
2-Mercaptobenzo 
Thiazole 

149-30-4 Klasa 9  5000 35000 Se upotrebuva kako 
selektiven kolektor vo 
procesot na flotacija 

21/22,36
/38 

37/39,45
, 51 

 Sodium  isopropyl xanthate 140 - 93 -2 4.2 5000 35000 Se upotrebuva kako 
kolektor vo procesot na 
flotacija 

22, 38 2, 13, 51

 Potassium ethyl xanthate 140 -89 -6 6.1 2000 10000 Se upotrebuva kako 
kolektor vo procesot na 
flotacija 

20,21,22 
36,37,38

39,51 

 Potassium butyl xanthate 871-58-9 6.1 2000 10000 Se upotrebuva kako 
kolektor vo procesot na 
flotacija 

20,21,22 
36,37,38

39,51 

 Azotna kiselina HNO3 
60-70% 

7697-37-2 5.1, 8, 6.1 300 4000 Za ispirawe na 
kerami~kite plo~i na 
VDFK - filterot 

21, 23, 
41,   

36,37,39
  

 Hlorovodorodna 
kiselina 
HCl 36% 

7647-01-0 6.1, 8 150 1000 Za ispirawe na 
kerami~kite plo~i na 
VDFK - filterot 

20,21,25
35,41,48
51  

8,9,14, 
15, 

 Pitka voda 7732-18-5 / 50 20000 Voda za piewe i 
odr`uvawe na higiena 

/ / 

 Tehni~ka voda 7732-18-5 / 1500 2.000.000 Za zaptivni vodi na 
pumpite i potrebite na 
filtra`a 

/ / 

 Tehnolo{ka voda 
 

7732-18-5 / 3000 
 

6.000.000 
 

Vo procesot na 
podgotovka i flotirawe 
na rudata 

/ / 

 Kruni za dup~alki  
SANDVIK S30 (9 7/8) 
 

/ / 5 par~iwa 42 
par~iwa 

Za dup~ewe na misnki 
dup~otini za odreduvawe 
na % na metali i 
polnewe so eksploziv 

/ / 

 [ipki za dup~alki / / 2 par~iwa 7 par~iwa Za dup~ewe na misnki 
dup~otini za odreduvawe 
na % na metali i 
polnewe so eksploziv 

/ / 

 Stabilizatori za 
dup~alki 

/ / 2 par~iwa 8 par~iwa Za rudarski dup~alki / / 
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Ref. 
Br ili 
{ifra 

Materijal/ 
Supstancija9 

CAS10 
Broj 

Kategorija na opasnost11)

 
Koli~ina 

 
(toni) 

Godi{na 
upotreba 

(toni) 

Priroda na upotrebata R12 - 
Fraza

S12 - 
Fraza

 Zabi za bageri (odlivci 
od ~elik) 

/ / 12 0,01 
br./1000t 
masa 

Za korpi na bageri za 
utovar na odminirana 
masa 

/ / 

 Sajli za bageri 
(~eli~ni) 

/ / 200 metri 0,28 
br./1000t 
masa 

Za R&N bageri / / 

 Gumi za damperi / / 5 par~iwa 0,0051 
br./1000t 
masa  

Za kamioni damperi za 
prevoz na ruda i 
raskrivka 

/ / 

3 0,157 
br./1000t 
masa 
(Damperi)

Za transport na 
odminirana masa 

10,8,65 
51/53 
 

2,16,23 
24,43,61
62 
 

3 160 
br./1000t 
masa 
Bageri* 

Za utovar na odminirana 
masa 

10,8,65 
51/53 
 

2,16,23 
24,43,61
62 
 

 Dizel gorivo (eurodizel) 68476-34-6
64742-34-3

3 

25 

40 
br./1000t 
masa 
(pomo{na 
oprema) 

Za buldo`eri, dozeri, 
grejderi, utovarni 
lopati, vilu{kari 

10,8,65 
51/53 
 

2,16,23 
24,43,61
62 
 

 Dizel gorivo (D-3) 68476-34-6
64742-34-3

3 5 70 
br./1000t 
masa 

Za greewe na prostoriite 
i obezbeduvawe na topla 
voda za potrebite na 
kombinatot (kotlara) 

10,8,65 
51/53 
 

2,16,23 
24,43,61
62 
 

  Masti i masla 
 URSA Super TD 15W-40 Me{avina 3 0,208  Za podma~kuvawe na 

dizel motori na mobilna 
oprema 

42,43,  16,25,39 

 URSA Super TD 20W-50 Me{avina 3 0,208  Za podma~kuvawe na 
dizel motori na mobilna 
oprema 

42,43,  16,25,39 

 URSA Super LA 15W-40 Me{avina 3 0,208  Za podma~kuvawe na 
dizel motori na mobilna 
oprema 

42,43,  16,25,39 

 URSA Super LA 20W-50 Me{avina 3 0,208  Za podma~kuvawe na 
dizel motori na mobilna 
oprema 

42,43,  16,25,39 

 URSA Super LA SAE 39 Me{avina 3 0,208  Za podma~kuvawe na 42,43,  16,25,39 
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Ref. 
Br ili 
{ifra 

Materijal/ 
Supstancija9 

CAS10 
Broj 

Kategorija na opasnost11)

 
Koli~ina 

 
(toni) 

Godi{na 
upotreba 

(toni) 

Priroda na upotrebata R12 - 
Fraza

S12 - 
Fraza

dizel motori na mobilna 
oprema 

 RANDO HD 32 Me{avina 3 0,208  Za hidrauli~ni sistemi 
na oprema  

42,43,  16,25,39 

 ATF Me{avina 3 0,208  Za avtomatski sistemi za 
transmisija 

42,43,  16,25,39 

 Geartex EP Me{avina 3 0,208  Za podma~kuvawe na 
prenosnici 

42,43,  16,25,39 

 MEROPA EP 68 Me{avina 3 0,832  Za podma~kuvawe na 
drobilki 

42,43,  16,25,39 

 MEROPA EP 150 Me{avina 3 0,208  Za podma~kuvawe na 
reduktori 

42,43,  16,25,39 

 MEROPA EP 220 Me{avina 3 0,208  Za podma~kuvawe na 
reduktori 

42,43,  16,25,39 

 MEROPA EP 320 Me{avina 3 0,416  Za podma~kuvawe na 
reduktori i le`i{ta 

42,43,  16,25,39 

 MEROPA EP 460 Me{avina 3 0,208  Za podma~kuvawe na 
le`i{ta 

42,43,  16,25,39 

 Compressor VDL EP 68 Me{avina 3 0,208  Za podma~kuvawe na 
reduktori 

42,43,  16,25,39 

 Regal Premium 68 
(turbinsko maslo) 

Me{avina 3 0,208  Za podma~kuvawe na 
le`i{ta na el.motori 

42,43,  16,25,39 

 Multifak EP 1(mast LIS 1) Me{avina 3 0,180  Za podma~kuvawe na 
zap~esti parovi 

42,43,  16,25,39 

 Multifak EP 2(mast LIS 2) Me{avina 3 0,360  Za podma~kuvawe na 
zap~esti parovi 

42,43,  16,25,39 

 Ceplattyn KG 10 
(mineralno maslo + Zinc 
dialkyldithiophospate) 

Me{avina, 
68649-42-3

3 0,9  Za podma~kuvawe na 
otvoreni zap~esti 
parovi  

42,43,  16,25,39 

 Molitex EP 2 (mineralno 
maslo + Molybdenum 
disulphide, Zinc 
dialkyldithiophospate 

Me{avina, 
1317-33-5, 
68649-42-3 

3 0,180  Za podma~kuvawe na 
zap~esti parovi 

42,43,  16,25,39 

 Antifriz  3 0,210  Za sistemi za ladewe na 
dizel motori na oprema 

42,43,  16,25,39 

 Brake fluid DOT 4 
(glycerin) 

 3 0,02  Za sistemi za ko~ewe 42,43,  16,25,39 

 Waylubricant X 68 Me{avina 3 0,208   42,43,  16,25,39 
 Transformer oil Me{avina 3 0,416  Za transformatori 42,43,  16,25,39 
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Ref. 
Br ili 
{ifra 

Materijal/ 
Supstancija9 

CAS10 
Broj 

Kategorija na opasnost11)

 
Koli~ina 

 
(toni) 

Godi{na 
upotreba 

(toni) 

Priroda na upotrebata R12 - 
Fraza

S12 - 
Fraza

 Ecoliner Me{avina 3 0,416  Za odmastuvawe 42,43,  16,25,39 
 RANDO HD 68 Me{avina 3 0,416  Za hidrauli~ni sistemi 42,43,  16,25,39 
 Starplex EP 2 Me{avina 3 0,1  Za podma~kuvawe na 

le`i{ta koi rabotat na 
visoki temperaturi 

42,43,  16,25,39 
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TABELA IV.1.2 Detali za surovini, me|uproizvodi, proizvodi, itn. povrzani so procesite, a koi se upotrebuvaat 
ili sozdadeni na lokacijata 
 

Ref. 
Br ili 

Materijal/ 
Supstancija(1) 

Miris 

{ifra  Mirizlivost
Da/Ne 

 
Opis 

Prag na 
osetlivost 

 

    µg/m3 

Prioritetni supstancii13 

 Var vo par~e Ne   Ne    

 Varno mleko Ca(OH)2 Ne   Ne    

 Dowfroth-250 
(Polypropylenglycol 
methyl ether) 

ne   ne    

 SKIK Bz – 2000 
Water solution of Salt  
2-Mercaptobenzo 
Thiazole 

Da Bledo `oltenikav prav so 
miris koj predizvikuva 
nesvestica 

 da    

 Sodium  isopropyl 
xanthate 

ne       

 Potassium ethyl xantate da Silen neprijaten miris  da    

 Potassium butyl xantate da Silen neprijaten miris  da    

 Azotna kiselina HNO3 
60-70% 

da Nadrazliv miris  ne    

 Hlorovodorodna 
kiselina 
HCl 36% 

da Nadrazliv miris  ne    

 Dizel gorivo 
(eurodizel) 

da Nadrazliv miris  ne    

 Dizel gorivo (D-3) da Nadrazliv miris  ne    

 URSA Super TD 15W-40 da Petroleum mirizba , 
kafeava te~nost 

 ne    

 URSA Super TD 20W-50 da Petroleum mirizba , 
kafeava te~nost 

 ne    

 URSA Super LA 15W-40 da Petroleum mirizba , 
kafeava te~nost 

 ne    

 URSA Super LA 20W-50 da Petroleum mirizba , 
kafeava te~nost 

 ne    

                                                 
13 Lista na prioritetni supstancii soglasno Tabelite III do VIII od Uredbata za klasifikacija vodite (Sl. Vesnik 18-99).  
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Ref. 
Br ili 

Materijal/ 
Supstancija(1) 

Miris 

{ifra  Mirizlivost
Da/Ne 

 
Opis 

Prag na 
osetlivost 

 

    µg/m3 

Prioritetni supstancii13 

 URSA Super LA SAE 39 da Petroleum mirizba , 
kafeava te~nost 

 ne    

 RANDO HD 32 ne Petroleum mirizba , 
kafeava te~nost 

 ne    

 ATF da Slab miris, crvenikava 
te~nost 

 ne    

 Geartex EP ne   ne    

 MEROPA EP 68 ne   ne    

 MEROPA EP 150 ne   ne    

 MEROPA EP 220 ne   ne    

 MEROPA EP 320 ne   ne    

 MEROPA EP 460 ne   ne    

 Compressor VDL EP 68 da Slab miris  ne    

 Regal Premium 68 
(turbinsko maslo) 

da Petroleum mirizba, 
`oltenikava te~nost 

 ne    

 Multifak EP 1(mast LIS 1) da Petroleum mirizba, 
kafeava mast 

 ne    

 Multifak EP 2(mast LIS 2) da Petroleum mirizba, 
kafeava mast 

 ne    

 Ceplattyn KG 10 (mast)        

 Molytex EP 2 (mast) da Petroleum mirizba, siva 
mast 

 ne    

 Antifriz ne   ne    

 Brake fluid DOT 4 
(glycerin) 

ne   ne    

 Waylubricant X 68 da Kafeavkasta te~nost, so 
petroleum mirizba 

 ne    

 Transformer oil da Svetla te~nost, miris na 
jaglevodorod 

 ne    

 Ecoliner    ne    

 RANDO HD 68 da Petroleum mirizba, 
`oltenikava te~nost 

 ne    

 Starplex EP 2 ne   ne    



 

   

TABELA V.2.1:   OTPAD - Koristewe/odlo`uvawe na opasen otpad 
 

Koli~ina Prerabotka/odlo`uvawe 
vo ramkite na samata 

lokacija 
 

Prerabotka, 
reupotreba ili 
reciklirawe 
so prevzema~ 

Odlo`uvawe 
nadvor od 
lokacijata 

 

Otpaden 
materijal 

Broj od 
Evropskiot 
katalog na 

otpad 

Glaven izvor1’2 

Toni/mese~no m3 / mese~no 
 

(Na~in i lokacija) (Metod, lokacija i 
prevzema~) 

(Metod, lokacija i 
prevzema~) 

Metalni buriwa  Otpadna ambala`a 
od flokulanti i 
flotanti 

500 par~iwa  Se odlo`uva vo ramkite 
na instalacijata 

  

Metalni buriwa 16  07 08 Otpadna ambala`a 
od masti i masla  

600  Se odlo`uva vo ramkite 
na instalacijata 

  

Plasti~ni 
buriwa 

06 01 02 
06 01 05 

Otpadna ambala`a 
od azotnata i 
hlorovodorodnata 
kiselina 

20 par~iwa   Se  prodava na 
vrabotenite 

 

Akumulatori 16 06 01 Vozila 15 
par~iwa/god. 

 Se odlo`uva vo ramkite 
na instalacijata 

  

Otpadni filtri 
za maslo 

16 01 07* Vozila 700-800 
par~iwa/god. 

 Se odlo`uva vo ramkite 
na instalacijata 

  

Otpadni masti i 
masla 

Me{avina 
od 13 01, 13 
02 i 13 03  

Podma~kuvawe  Okolu 
120t/god  

 Se odlo`uva vo ramkite 
na instalacijata 

  

Otpadni filter 
platna  

15 02 03 Flotacija 100 kg/god.  Se odlo`uva vo ramkite 
na instalacijata 

  

 

                                                 
1 Za sekoj otpad treba da se poso~i osnovnata aktivnost/proces 
2 Treba da se vklu~i i otpadot prifaten na mestoto na lokacijata za nameneto isktoristuvawe i odlagawe na otpad 



 

 

TABELA  V.2.2   OTPAD  - Drug vid na koristewe/odlo`uvawe na otpad  
 
 

Koli~ina Prerabotka/odlo`uvawe 
vo ramkite na samata 

lokacija34 
 

Prerabotka, 
reupotreba ili 
reciklirawe 
so prevzema~ 

Odlo`uvawe 
nadvor od 
lokacijata 

 

Otpaden 
materijal 

Broj od 
Evropskiot 
katalog na 

otpad 

Glaven izvor1’2 

Toni/mese~no m3 / mese~no 
 

(Na~in i lokacija) (Metod, lokacija i 
prevzema~) 

(Metod, lokacija i 
prevzema~) 

Kamen od 
nerastvorena 
var 
 

06 02 01* Od negasena var. 
Se raboti za 
nedope~en 
CaCo3(varovnik), 
koj ne reagira so 
vodata i izleguva 
kako kamen na 
krajot na procesot 
na rastvarawe na 
negasenata var. 

30-40 
 

 Se odlo`uva na otvoreno 
vedna{ do varnata 
postrojka. 
 

  

Otpadna gumena 
lenta 

19 12 04 Transporten  
sistem  
 

850m2/год 
 

 Del se odlo`uva na 
otvoreno odlagali{te 
 

Del se 
upotrebuva za 
druga namena. 

 

^eli~ni oblogi 
od mlin 
 

17 04 05 Mlinovite vo 
flotacijata 
 

40 
 

  Del se 
upotrebuva za 
druga namena, 
del se prodava 
na nadvore{no 
lice. 

 

                                                 
1 Za sekoj otpad treba da se poso~i osnovnata aktivnost/proces 
2 Treba da se vklu~i i otpadot prifaten na mestoto na lokacijata za nameneto isktoristuvawe i odlagawe na otpad 
3 Metodot na iskoristuvawe ili odlagawe na otpadot treba da bide jasno opi{an i poso~en vo Prilogot E1. 
 
 



 

 

Koli~ina Prerabotka/odlo`uvawe 
vo ramkite na samata 

lokacija34 
 

Prerabotka, 
reupotreba ili 
reciklirawe 
so prevzema~ 

Odlo`uvawe 
nadvor od 
lokacijata 

 

Otpaden 
materijal 

Broj od 
Evropskiot 
katalog na 

otpad 

Glaven izvor1’2 

Toni/mese~no m3 / mese~no 
 

(Na~in i lokacija) (Metod, lokacija i 
prevzema~) 

(Metod, lokacija i 
prevzema~) 

^eli~ni oblogi 
od drobilki 
 

17 04 05 Drobilkite vo 
primarno, 
sekundarno-
tercijarno 
drobewe 

50 
 

  Se prodava na 
nadvore{no 
lice 

 

Plasti~ni 
segmenti 
 

19 12 04 Tercijalnite sita 
vo sekundarno-
tercijalno 
drobewe 

96 
 

 Se odlaga na otvoreno 
odlagali{te 
 

  

Gumeni segmenti 19 12 04 Sekundarni sita vo 
sekundarno-
tercijalno 
drobewe 

34 
 

 Se odlaga na otvoreno 
odlagali{te 
 

  

Otpaden metal 
 

17 04 05 Cevkovodi, 
ma{inski delovi, 
metalni 
konstrukcii i sl. 

10 
 

  Se prodava na 
nadvore{no 
lice 
 

 

Otpadna rizla 
 

01 04 08 Mlinovi 
 

10 
 

  Se nosi na 
nasipi, 
poramnuvawe na 
pati{ta 

 

Otpadni zabi od 
bageri 

16 01 17 Bageri  80 kom/god  Skladirawe na otpadot 
za staro `elezo 

  

Otpadni sajli 16 01 17 Bageri 2240 kom/god  Skladirawe na otpadot 
za staro `elezo 

  

Otpadni gumi 16 01 03 Damperi 40 par~iwa/ 
god. 

 Se odlo`uva vo ramkite 
na instalacijata 

  

Otpadni gumi 16 01 03 Ostanati veli~ini 25-30 
par~iwa/god. 

 Se odlo`uva vo ramkite 
na instalacijata 

  

Komunalen otpad Me{avina Cela instalacija 0,25 t  Se odlo`uva vo ramkite   



 

 

Koli~ina Prerabotka/odlo`uvawe 
vo ramkite na samata 

lokacija34 
 

Prerabotka, 
reupotreba ili 
reciklirawe 
so prevzema~ 

Odlo`uvawe 
nadvor od 
lokacijata 

 

Otpaden 
materijal 

Broj od 
Evropskiot 
katalog na 

otpad 

Glaven izvor1’2 

Toni/mese~no m3 / mese~no 
 

(Na~in i lokacija) (Metod, lokacija i 
prevzema~) 

(Metod, lokacija i 
prevzema~) 

20 01 na instalacijata 
Otpadni filtri 
za vozduh  

16 01 99 Vozila 100 par~iwa/ 
god. 

 Se odlo`uva vo ramkite 
na instalacijata 

  



 

 

TABELA VI.1.1     Emisii od parni kotli vo atmosferata  
   (1 strana za sekoja to~ka na emisija) 
 
To~ka na emisija: 

To~ka na emisija Ref. br: AA1 

Opis: Oxak na kotlara 

Geografska lokacija po 
Nacionalniot 
koordinaten sistem (12 
cifri, 6E, 6N): 

X 613206 
Y 613782 

Detali za ventilacija      

Dijametar: 

 
  Visina na povr{ina(m): 

 

0.54 

 

8.5 

Datum na zapo~nuvawe so 
emitirawe: 

1979 

     
Karakteristiki na emisijata :       
    

Vrednosti na parniot kotel          

Izlez na parea: 

 Toplinski vlez: 

 

 3000  kg/h 

2.33   MW 

Gorivo na parniot kotel                  

Vid: 

Maksimalni vrednosti na koi 
gorivoto sogoruva 

% sodr`ina na sulfur: 

 

Nafta 

200  kg/h 

 

0.05 

NOx  350 mg/Nm3 

0oC. 3% O2(Te~nost ili Gas), 6% O2(Cvrsto 
gorivo) 

Maksimalen volumen na emisija   m3/h 

Temperatura 335 oC(max)   190 oC(min) 260 oC(avg) 

 
(i)  Period ili periodi za vreme na koi emisiite se sozdadeni, 

ili }e se sozdadat, vklu~uvaj}i dnevni ili sezonski 
varijacii (da se vklu~i po~etok so rabota/zatvorawe):  

 

Periodi na emisija 
(sredno) 

     60      min/~as        16   ~as/den     365    den/god. 



 

 

TABELA VI.1.2  Glavni emisii vo atmosferata                                     
(1 Strana za sekoja emisiona to~ka) 
 

Emisiona to~ka Ref. Br: AA2 

Izvor na emisija: Ciklon na primarno drobewe 

Opis: Go otpra{uva prostorot vo i okolu 
primarnata drobilka, presipnite mesta 

Geografska lokacija po 
Nacionalniot 
koordinaten sistem (12 
cifri, 6E,6N): 

X 613084 
Y 614321 

Detali za ventilacija     

Dijametar: 

 
  Visina na povr{ina(m): 

 

0.6 x 0.6 
8.5 

Datum na zapo~nuvawe 
so emitirawe: 

1979 

 
 
Karakteristiki na emisijata:        

   

(i) Volumen koj se emituva: 

Sredna 
vrednost/den 

624000 Nm3/d Maks./den 672000 m3/d 

Maksimalna 
vrednost/~as 

28000 Nm3/h Min. brzina na 
protok  

16.5  m.s-1 

(ii) Drugi faktori 

Temperatura 35 oC(max)   -10  oC(min) 18 oC 
(sr.vrednost)

Izvori od sogoruvawe: 

Volumenskite izrazi izrazeni kako:   suvo.       vla`no        
________%O2 

 
(iii)  Period ili periodi za vreme na koi emisiite se sozdadeni, ili }e se 

sozdadat, vklu~uvaj}i dnevni ili sezonski varijacii (da se vklu~at 
po~etok so rabota/zatvorawe):  

 

Peridi na emisija 
(sredno) 

     60     min/~as     24       ~as/den      365    den/god. 



 

 

TABELA VI.1.2  Glavni emisii vo atmosferata                                     
(1 Strana za sekoja emisiona to~ka) 
 

Emisiona to~ka Ref. Br: AA3 

Izvor na emisija: Ciklon na otvoren sklad 

Opis: Go otpra{uva transfer sistemot na 
otvoreniot sklad 

Geografska lokacija po 
Nacionalniot 
koordinaten sistem (12 
cifri, 6E,6N): 

X 613136 
Y 614129 

Detali za ventilacija     

Dijametar: 

 
  Visina na povr{ina(m): 

 
0.6 x 0.6 

 
8.5 

Datum na zapo~nuvawe 
so emitirawe: 

1979 

 
 
Karakteristiki na emisijata:        

   

(i) Volumen koj se emituva: 

Sredna 
vrednost/den 

1000000 Nm3/d Maks./den 1100000 m3/d 

Maksimalna 
vrednost/~as 

45000 Nm3/h Min. brzina na 
protok  

25 m.s-1 

(ii) Drugi faktori 

Temperatura 30 oC(max)  -5 oC(min) 15 oC 
(sr.vrednost)

Izvori od sogoruvawe: 

Volumenskite izrazi izrazeni kako:   suvo.       vla`no        
________%O2 

 
(iii)  Period ili periodi za vreme na koi emisiite se sozdadeni, ili }e se 

sozdadat, vklu~uvaj}i dnevni ili sezonski varijacii (da se vklu~at 
po~etok so rabota/zatvorawe):  

 

Peridi na emisija 
(sredno) 

          60     min/~as        16  ~as/den     365 den/god. 



 

 

 TABELA VI.1.2  Glavni emisii vo atmosferata          
 (1 Strana za sekoja emisiona to~ka) 

 

Emisiona to~ka Ref. Br: AA4 

Izvor na emisija: Rotoklon 3 vo sekundarno i tercijarno 
drobewe 

Opis: Gi otpra{uva sitata drobilkite i 
presipnite mesta vo sekundarno drobewe

Geografska lokacija po 
Nacionalniot 
koordinaten sistem (12 
cifri, 6E,6N): 

X 613251 
Y 613906 

Detali za ventilacija     

Dijametar: 
  Visina na povr{ina(m): 

 

1.0 

7.5 

Datum na zapo~nuvawe 
so emitirawe: 

1979 

 
 
Karakteristiki na emisijata:        

   

(i) Volumen koj se emituva: 

Sredna 
vrednost/den 

800000 Nm3/d Maks./den  m3/d 

Maksimalna 
vrednost/~as 

45000 Nm3/h Min. brzina na 
protok  

 m.s-1 

(ii) Drugi faktori 

Temperatura 28 oC(max)  0 oC(min) 15 oC 
(sr.vrednost)

Izvori od sogoruvawe: 

Volumenskite izrazi izrazeni kako:   suvo.       vla`no        
________%O2 

 
(iii)  Period ili periodi za vreme na koi emisiite se sozdadeni, ili }e se 

sozdadat, vklu~uvaj}i dnevni ili sezonski varijacii (da se vklu~at 
po~etok so rabota/zatvorawe):  

 

Periodi na emisija 
(sredno) 

     60    min/~as      24    ~as/den      365  den/god. 



 

 

TABELA VI.1.2  Glavni emisii vo atmosferata                                     
(1 Strana za sekoja emisiona to~ka) 
 

Emisiona to~ka Ref. Br: AA10 

Izvor na emisija: Rotoklon 7 vo sekundarno i tercijarno 
drobewe 

Opis: Gi otpra{uva sitata drobilkite i 
presipnite mesta vo sekundarno drobewe

Geografska lokacija po 
Nacionalniot 
koordinaten sistem (12 
cifri, 6E,6N): 

X 613271 
Y 613906 

Detali za ventilacija     

Dijametar: 
  Visina na povr{ina(m): 

 

1.0 

7.5 

Datum na zapo~nuvawe 
so emitirawe: 

1979 

 
 
Karakteristiki na emisijata:        

   

(i) Volumen koj se emituva: 

Sredna 
vrednost/den 

720000 Nm3/d Maks./den 780000 m3/d 

Maksimalna 
vrednost/~as 

35000 Nm3/h Min. brzina na 
protok  

11 m.s-1 

(ii) Drugi faktori 

Temperatura 28oC(max)    0oC(min) 15oC 
(sr.vrednost)

Izvori od sogoruvawe: 

Volumenskite izrazi izrazeni kako:   suvo.       vla`no        
________%O2 

 
(iii)  Period ili periodi za vreme na koi emisiite se sozdadeni, ili }e se 

sozdadat, vklu~uvaj}i dnevni ili sezonski varijacii (da se vklu~at 
po~etok so rabota/zatvorawe):  

 

Peridi na emisija 
(sredno) 

       60    min/~as     24     ~as/den     365   den/god. 

  



 

 

TABELA VI.1.3 1 :  Glavni emisii vo atmosferata -Hemiski karakteristiki na emisijata (1 tabela za emisiona to~ka) 
 
Referenten broj na to~ka na  emisija: AA1      

 
 

Parametar Pred da se tretira(1) Kratok opis na 
tretmanot  

Kako oslobodeno(1) 

 mg/Nm3 kg/h  mg/Nm3 kg/h. kg/year 

 Sredno Maks. Sredno Maks.  Sredno Maks. Sredno Maks. Sredno Maks. 

SO2 20 200 0.1 1.00 20 200 0.10 1.00    

Pra{ina 20 35 0.10 0.20 20 35 0.10 0.20   

NOx 250 350 1.25 1.75 250 350 1.25 1.75   

CO 25 150 0.125 0.75

Nema tretman 

25 150 0.125 0.75   

         

         

         

         

            

            

 
1. Koncentraciite treba da se bazirani na normalni uslovi na temperetura i pritisok t.e. (0oC, 101.3 kPa).   
vla`no/suvo treba da bide dadeno isto kako {to e vo tabela VI.1.2 dokolku ne e naglaseno na drug na~in.



 

 

TABELA VI.1.3 2 :  Glavni emisii vo atmosferata -Hemiski karakteristiki na emisijata (1 tabela za emisiona to~ka) 
 
Referenten broj na to~ka na  emisija: AA2      

 
 

Parametar Pred da se tretira(1) Kratok opis na 
tretmanot  

Kako oslobodeno(1) 

 mg/Nm3 kg/h  mg/Nm3 kg/h. kg/year 

 Sredno Maks. Sredno Maks.  Sredno Maks. Sredno Maks. Sredno Maks. 

    

Pra{ina 5600 10000 140 250 240.46 5.96   

    

  

Ciklonska baterija

  

Efikasnosta na ciklonot ne e zadovolitelna i sveduvaweto na emisiite od ovoj izvor vo granici bliski na NDT i na 
vrednosti koi nema da imaat zna~itelno vlijanie vrz `ivotnata sredina }e bide del od operativniot plan (Dodatok XI) 

         

         

            

            

 
1. Koncentraciite treba da se bazirani na normalni uslovi na temperetura i pritisok t.e. (0oC, 101.3 kPa).   
vla`no/suvo treba da bide dadeno isto kako {to e vo tabela VI.1.2 dokolku ne e naglaseno na drug na~in.



 

 

TABELA VI.1.3 3 :  Glavni emisii vo atmosferata -Hemiski karakteristiki na emisijata (1 tabela za emisiona to~ka) 
 
Referenten broj na to~ka na  emisija: AA3      

 
 

Parametar Pred da se tretira(1) Kratok opis na 
tretmanot  

Kako oslobodeno(1) 

 mg/Nm3 kg/h  mg/Nm3 kg/h. kg/year 

 Sredno Maks. Sredno Maks.  Sredno Maks. Sredno Maks. Sredno Maks. 

    

Pra{ina 1000 1350 45 60 25 50 0.10 0.20 876 1500 

    

  

Ciklonska baterija

  

         

         

         

         

            

            

 
1. Koncentraciite treba da se bazirani na normalni uslovi na temperetura i pritisok t.e. (0oC, 101.3 kPa).   
vla`no/suvo treba da bide dadeno isto kako {to e vo tabela VI.1.2 dokolku ne e naglaseno na drug na~in.



 

 

TABELA VI.1.3 1 :  Glavni emisii vo atmosferata -Hemiski karakteristiki na emisijata (1 tabela za emisiona to~ka) 
 
Referenten broj na to~ka na  emisija: AA4      

 
 

Parametar Pred da se tretira(1) Kratok opis na 
tretmanot  

Kako oslobodeno(1) 

 mg/Nm3 kg/h  mg/Nm3 kg/h. kg/year 

 Sredno Maks. Sredno Maks.  Sredno Maks. Sredno Maks. Sredno Maks. 

     

Pra{ina 1000 1500 40 60  Vodeno 
otpra{uvawe 
(Rotoklon N) 

20 35 1.00 1.5 8800 13000 

     

         

         

         

         

            

            

 
1. Koncentraciite treba da se bazirani na normalni uslovi na temperetura i pritisok t.e. (0oC, 101.3 kPa).   
vla`no/suvo treba da bide dadeno isto kako {to e vo tabela VI.1.2 dokolku ne e naglaseno na drug na~in.



 

 

TABELA VI.1.3 1 :  Glavni emisii vo atmosferata -Hemiski karakteristiki na emisijata (1 tabela za emisiona to~ka) 
 
Referenten broj na to~ka na  emisija: AA10      

 

Parametar Pred da se tretira(1) Kratok opis na 
tretmanot  

Kako oslobodeno(1) 

 mg/Nm3 kg/h  mg/Nm3 kg/h. kg/year 

 Sredno Maks. Sredno Maks.  Sredno Maks. Sredno Maks. Sredno Maks. 

     

Pra{ina 1000 1500 40 60  Vodeno 
otpra{uvawe 
(Rotoklon N) 

20 35 1.00 1.5 8800 13000 

     

         

         

         

         

            

            

 
 

1. Koncentraciite treba da se bazirani na normalni uslovi na temperetura i pritisok t.e. (0oC, 101.3 kPa).   
vla`no/suvo treba da bide dadeno isto kako {to e vo tabela VI.1.2 dokolku ne e naglaseno na drug na~in.



 

 

 
 

TABELA VI.1.5: Emisii vo atmosferata - Potencijalni emisii vo atmosferata 
 
 

To~ki na emisija 
ref.br. (pretstaven 

vo dijagramot) 

Opis Defekt koj mo`e da 
predizvika emisija 

Detali za emisijata 
(Potencijalni maks. emisii)1 

   Materijal mg/Nm3 kg/~as 

      

      

Ovaa instalacija nema potencijalni emisii vo atmosferata 

      

      

      

      

      

      

      

      

      

 
1 Presmetajte gi potencijalnite maksimalni emisii za sekoj identifikuvan defekt. 



 

 

 
 

TABELA VI.2.1:  Emisii vo povr{inski vodi 
   (1 strana za sekoja emisija) 
 
To~ka na emisija: 
 

To~ka na emisija Ref. Br: PV 1 

Izvor na emisija Kolektor 

Lokacija : Hidrojalovi{te 

Referenci od 
Nacionalniot 
koordinaten sistem (10 
cifri, 5E,5N): 

X 613538 
Y 613499 

Ime na recipientot (reka, 
ezero...): 

Topolni~ka reka 

Protok na recipientot:                              m3.s-1 protok pri suvo vreme

               0.022                m3.s-1 95%protok 

Kapacitet na prifa}awe 
na otpad (Dozvolen 
samopre~istitelen 
kapacitet): 

kg/den

Recipientot e emisioniot protok 

 
 
Detali za emisiite:          

   

(i) Emitirano koli~estvo 

Prose~no/den 1910 m3 Maksimalno/den m3 

Maksimalna 
vrednost/~as 

m3   

 
(ii)  Period ili periodi za vreme na koi emisiite se sozdadeni, ili }e se 

sozdadat, vklu~uvaj}i dnevni ili zesonski varijacii (da se vklu~at 
po~etok so rabota/zatvorawe): 

 

Periodi na emisija 
(sredna vrednost) 

          60    min/~as     24     ~as/den    365   den/god. 

 
 
 



 

 

 
 

TABELA VI.2.1:  Emisii vo povr{inski vodi 
   (1 strana za sekoja emisija) 
 
To~ka na emisija: 
 

To~ka na emisija Ref. Br: PV 2 

Izvor na emisija Rudni~ko jalovi{te 

Lokacija : Jasenov dol 

Referenci od 
Nacionalniot 
koordinaten sistem (10 
cifri, 5E,5N): 

X 612940 
Y 611840 

Ime na recipientot (reka, 
ezero...): 

Jasenov dol 

Protok na recipientot:            18                      m3.s-1 protok pri suvo vreme

                                                m3.s-1 95%protok 

Kapacitet na prifa}awe 
na otpad (Dozvolen 
samopre~istitelen 
kapacitet): 

kg/den

Recipientot e emisioniot protok 

 
 
Detali za emisiite:          

   

(i) Emitirano koli~estvo 

Prose~no/den 950 m3 Maksimalno/den m3 

Maksimalna 
vrednost/~as 

m3   

 
(ii)  Period ili periodi za vreme na koi emisiite se sozdadeni, ili }e se 

sozdadat, vklu~uvaj}i dnevni ili zesonski varijacii (da se vklu~at 
po~etok so rabota/zatvorawe): 

 

Periodi na emisija 
(sredna vrednost) 

          60   min/~as    24      ~as/den     365   den/god. 

 
 
 



 

 

 
 

TABELA VI.2.1:  Emisii vo povr{inski vodi 
   (1 strana za sekoja emisija) 
 
To~ka na emisija: 
 

To~ka na emisija Ref. Br: PV 3 

Izvor na emisija Rudni~ko jalovi{te 

Lokacija : Istek od Bu~imsko ezero 

Referenci od 
Nacionalniot 
koordinaten sistem (10 
cifri, 5E,5N): 

X 612200 
Y 612176 

Ime na recipientot (reka, 
ezero...): 

Istek od brana 

Protok na recipientot:                  0               m3.s-1 protok pri suvo vreme

                         0.0035                m3.s-1 95%protok 

Kapacitet na prifa}awe 
na otpad (Dozvolen 
samopre~istitelen 
kapacitet): 

kg/den

 
 
Detali za emisiite:          

   

(i) Emitirano koli~estvo 

Prose~no/den 300 m3 Maksimalno/den m3 

Maksimalna 
vrednost/~as 

m3   

 
(ii)  Period ili periodi za vreme na koi emisiite se sozdadeni, ili }e se 

sozdadat, vklu~uvaj}i dnevni ili zesonski varijacii (da se vklu~at 
po~etok so rabota/zatvorawe): 

 

Periodi na emisija 
(sredna vrednost) 

          60     min/~as     24     ~as/den            den/god. 

 
 
 



 

              

TABELA VI.2.2-1: Emisii vo povr{inskite vodi - Karakteristiki na emisijata     (1 tabela za emisiona to~ka) 
 
 
Referenten broj na to~ki na emisija: PV 1       
 
 

Parametar Pred da se tretira Kako {to e oslobodeno % 
Efikasnost 

 Maks. 
prose~na 
vrednost 

na ~as 

(mg/l) 

Maks. 
prose~na 
vrednost 

na den 
(mg/l) 

kg/den kg/godina Maks. prose~na 
vrednost na ~as 

(mg/l) 

Maks. prose~na 
vrednost na den 

(mg/l) 

kg/den kg/godina  

HPKKMnO4, mg/l O2  6.88  4575  

Vkupen suv ostatok   1194.55  794707  
Rastvoreni materii, 
mg/l  1032.00  686569  

Suspendirani  
~esti~ki 

 
46.91

 
31208

 

Bakar Cu2+, mg/l  0.02  12  

Srebro Ag+, mg/l  0.01  10  

Amonijak   0.64  428  
 
Nitrati  

4.22
 

2806
 

 
Nitriti  

0.28
 

185
 

 
Vkupni fosfati 

Nema tratman, samo bakarot i srebroto se 
rezultat na minuvaweto na vodite niz 

bakronosnite sloevi. 

 
0.03

 
18

 

 

2NO

4NH

3NO



 

              

 

TABELA VI.2.2: Emisii vo povr{inskite vodi - Karakteristiki na emisijata     (1 tabela za emisiona to~ka) 
 
 
Referenten broj na to~ki na emisija: PV 2       
 
 

Parametar Pred da se tretira Kako {to e oslobodeno % 
Efikasnost 

 Maks. 
prose~na 
vrednost 

na ~as 

(mg/l) 

Maks. 
prose~na 
vrednost 

na den 
(mg/l) 

kg/den kg/godina Maks. prose~na 
vrednost na ~as 

(mg/l) 

Maks. prose~na 
vrednost na den 

(mg/l) 

kg/den kg/godina  

HPKKMnO4, mg/l O2  7.69  2558  

Vkupen suv ostatok   10838.00  3605152  
Rastvoreni materii, 
mg/l  10329.09  3435869  

Suspendirani  
~esti~ki 

 
148.45

 
49382

 

Bakar Cu2+, mg/l  114.93  38229  

Srebro Ag+, mg/l  0.04  12  

Amonijak   1.14  380  
 
Nitrati  

17.04
 

5667
 

 
Nitriti  

0.15
 

49
 

 
Vkupni fosfati 

Nema tratman, samo bakarot i srebroto se 
rezultat na minuvaweto na vodite niz 

bakronosnite sloevi. 

 
0.14

 
47

 

4NH

3NO

2NO



 

              

 

TABELA VI.2.2: Emisii vo povr{inskite vodi - Karakteristiki na emisijata     (1 tabela za emisiona to~ka) 
 
 
Referenten broj na to~ki na emisija: PV 3       
 
 

Parametar Pred da se tretira Kako {to e oslobodeno % 
Efikasnost 

 Maks. 
prose~na 
vrednost 

na ~as 

(mg/l) 

Maks. 
prose~na 
vrednost 

na den 
(mg/l) 

kg/den kg/godina Maks. prose~na 
vrednost na ~as 

(mg/l) 

Maks. prose~na 
vrednost na den 

(mg/l) 

kg/den kg/godina  

HPKKMnO4, mg/l O2  5.69  602  

Vkupen suv ostatok   5919.91  626563  
Rastvoreni materii, 
mg/l  5498.82  581995  

Suspendirani  
~esti~ki 

 
171.27

 
18128

 

Bakar Cu2+, mg/l  27.44  2904  

Srebro Ag+, mg/l  0.02  2  

Amonijak   0.36  38  
 
Nitrati  

15.52
 

1643
 

 
Nitriti  

0.01
 

1
 

 
Vkupni fosfati 

Nema tratman, samo bakarot i srebroto se 
rezultat na minuvaweto na vodite niz 

bakronosnite sloevi. 

 
0.04

 
4

 

4NH

3NO

2NO



 

 

TABELA VI.3.1:  Ispu{tawa vo kanalizacija  
(Edna strana za sekoja emisija) 
 
To~ka na emisija: 

To~ka na emisija Ref.  Br:  

Lokacija na povrzuvawe so 
kanalizacija: 

Ovaa instalacija nema ispust vo 
kanalizacija 

Referenci od 
Nacionalniot koordinaten 
sistem (10 cifri, 5E,5N): 

 

Ime na prevzema~ot 
otpadnite vodi: 

 

Finalno odlagawe  

    
Detali za emisijata:          

(i) Koli~ina koja se emitira 

Prose~no/den m3 Maksimum/den m3 

Maksimalna 
vrednost/~as 

m3   

 
(ii)  Period ili periodi za vreme na koi emisiite se sozdadeni, ili }e se 
sozdadat, vklu~uvaj}i dnevni ili sezonski varijacii (da se vklu~at po~etok so 
rabota/zatvorawe): 
 

Periodi na emisija 
(sredna vrednost) 

                   min/~as              ~as/den            den/god. 

 
 



 

 

TABELA VI.3.2: Ispu{tawa vo kanalizacija - Karakteristiki na emisijata    (1 tabela za emisiona to~ka) 
 
 
Referenten broj na to~ka na emisija:   
 
 

Parametar Pred da se tretira Kako {to e oslobodeno % 
Efikasnost

 Maks. 
prose~na 
vrednost 

na ~as 

(mg/l) 

Maks. 
prose~na 
vrednost 

na den 
(mg/l) 

kg/den kg/godina Maks. prose~na 
vrednost na ~as 

(mg/l) 

Maks. prose~na 
vrednost na den 

(mg/l) 

kg/den kg/godina  

          

          

Ovaa instalacija nema ispust vo kanalizacija 

          

          

          

 



 

 

TABELA VI.4.1: Emisii vo po~va (1 Strana za sekoja emisiona to~ka) 
 
Emisiona to~ka ili oblast: nema emisii vo po~va 
 

Emisiona to~ka/oblast Ref.  
Br: 

 

Pateka na emisija:  
(bu{otini, bunari, propuslivi 
sloevi, kvasewe, rasfrluvawe 
itn.) 

 

Lokacija:  

Referenci od Nacionalniot 
koordinaten sistem (10 cifri, 5 
Istok, 5 Sever): 

 

Visina na ispustot: 
(vo odnos na nadmorskata 
visina na recipientot) 

 

Vodna klasifikacija na 
recepientot (podzemnoto vodno 
telo): 

Ocenka na osetlivosta od 
zagaduvawe na podzemnata voda 
(vklu~uvaj}i go stepenot na 
osetlivost): 

Identitet i oddale~enost na 
izvorite na podzemna voda koi 
se vo rizik (bunari, izvori 
itn.): 

Identitet i odale~enost na 
povr{inskite vodni tela koi se 
vo rizik: 

 

 
Detali za emisijata:            

(i) Emitiran volumen 

Prose~no/den m3 Maksimum/den m3 

Maksimalna 
vrednost/~as 

m3   

 
(ii)  Period ili periodi za vreme na koi emisiite se napraveni, ili }e se napravat, 
vklu~uvaj}i dnevni ili sezonski varijacii (da se vklu~at po~etok so rabota/zatvorawe): 
 

Periodi na emisija 
(sredno) 

                   min/~as              ~as/den            den/god. 



 

 

TABELA VI.4.2: Emisii  vo po~vata - Karakteristiki na emisijata  (1 tabela za emisiona to~ka) 
 
 
Referenten broj na emisiona to~ka/oblast:         
 
 

Parametar Pred tretmanot Kako {to e oslobodeno % 
Efikasnost 

 Max. na ~as 
sredno 

(mg/l) 

Max. 
Dnevno 
sredno 
(mg/l) 

kg/den kg/godina Max.sredna 
vrednost na ~as 

(mg/l) 

Max. sredna 
vrednost na den 

(mg/l) 

kg/den kg/godina  

          

          

          

          

          

          

          

          

          

          

 



 

 

TABELA VI.5.1:  Emisii na bu~ava  - Zbirna lista na izvorite na bu~ava 
 

Izvor Emisiona to~ka 
Ref. Br 

Oprema Ref. 
Br 

Zvu~en pritisok1 
dBA na referentna 

odale~enost 

Periodi na emisija 

     
 
Povr{inski kop 

N 2 x-TEC 44.5-66.5 24 ~asa 

 
Flotacija  

N 3 x-TEC 85.8-87.9 16 ~asa 

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

1.    Za delovi od postrojkata mo`e da se koristat nivoa na intenzitet na zvu~nost. 

 
 
 
 
 
 
 
 
 
 
 

 



 

 

 

Tabela VII.3.1:  Kvalitet na povr{inska voda 
(List 1 od 2) To~ka na monitoring/ Referenci od Nacionalniot koordinaten sistem : __Topolni~ka reka pred mostot 

 
 Parametar Rezultati  

(mg/l) 
Metod na 
zemawe 
primerok 
(zafat, 
nanos itn.) 

Normalen 
analiti~ki 
opseg 

Metoda/teh
nika na 
analiza 

 21.08.07 20.09.07 19.10.07 22.11.07    
pH 4,4 4,4 5,1 5,8    
Temperatura 22,5 16,1 14,9 7,9    
Elektri~na 
provodlivost EC 

       

Amoniumski azot NH4-N        
Hemiska potro{uva~ka 
na kislorod 

8,80 8,70 8,76 8,70    

Biohemiska 
potro{uva~ka na 
kislorod 

       

Rastvoren kislorod 
O2(r-r) 

       

Kalcium Ca        
Kadmium Cd        
Hrom Cr        
Hlor Cl        
Bakar Cu 11,2 175,00 81,00 49,00    
@elezo Fe        
Olovo Pb        
Magnezium Mg        
Mangan Mn        
@iva Hg        



 

 

Kvalitet na povr{inska voda (List 2 od 2)  

Parametar Rezultati  
(mg/l) 

Metod na 
zemawe 
primerok 
(zafat, 
nanos itn.) 

Normalen 
analiti~ki 
opseg 

Metoda/teh
nika na 
analiza 

 21.08.07 20.09.07 19.10.07 22.11.07    
Nikel Ni        
Kalium  K        
Natrium Na        
Sulfat SO4        
Cink Zn        
Vkupna bazi~nost 
(kako CaCO3) 

       

Vkupen organski 
jaglerod TOC 

       

Vkupen oksidiran azot 
TON 

       

Nitriti NO2 16,2 0,005 0,005 <0,001    
Nitrati NO3  14,25 13,9 13,5    
Fekalni koliformni 
bakterii vo rastvor ( 
/100mls) 

       

Vkupno bakterii vo 
rastvor ( /100mls) 

       

Fosfati PO4 0,065 0,060 0,057 0,060    

*detalni hemiski analizi se dadeni vo dodatok VI.2 od ova barawe



 

 

Tabela VII.5.1: Kvalitet na podzemna voda  
To~ka na monitoring/ Referenci od Nacionalniot koordinaten sistem : bunarska voda  
  
Parametar Rezultati  

(mg/l) 
Metod na 
zemawe 
primerok 
(smesa i 
sl.) 

Normalen 
analiti~ki 
opseg 

Metoda/teh
nika na 
analiza 

 21.08.07 20.09.07 19.10.07 22.11.07    
pH 5,8 5,9 6,7 5,9    
Temperatura 19 15,9 13,7 12,7    
Elektri~na 
provodlivost EC 

       

Amoniumski azot NH4-N 0,090 0,085 0,070 0,055    
Rastvoren kislorod 
O2(r-r) 

       

Ostatoci od isparuvawe 
(180oC) 

       

Kalcium Ca        
Kadmium Cd        
Hrom Cr        
Hlor Cl        
Bakar Cu 0,045 0,040 0,014 0,016    
Cijanidi Cn, vkupno        
@elezo Fe        
Olovo Pb        
Magnezium Mg        
Mangan Mn        
@iva Hg        
Nikel Ni        
Kalium K        
Natrium Na        



 

 

Kvalitet na podzemna voda  
Parametar Rezultati  

(mg/l) 
Metoda na 
zemawe 
primerok 
(smesa, 
zafat i sl.) 

Normalen 
analiti~ki 
opseg 

Metoda/teh
nika na 
analiza 

 21.08.0
7 

20.09.07 19.10.07 22.11.07    

Fosfati PO4 0,075 0,078 0,037 0,040    
Sulfati SO4        
Cink Zn        
Vkupna bazi~Brst 
 (kako CaCO3) 

       

Vkupen organski 
jaglerod  

       

Vkupen oksidiran azot         
Arsen As        
Barium Ba        
Bor B        
Fluor F        
Fenol        
Fosfor P        
Selen Se        
SrebroAg 0,015 0,012 0,010 0,012    
Nitriti NO2 0,005 0,005 <0,001 <0,001    
Nitrati NO3 11,1 11,5 8,4 8,5    
Fekalni bakterii vo 
rastvor ( /100mls) 

       

Vkupno bakterii vo 
rastvor ( /100mls) 

       

Nivo na vodata (spored 
nadmor. vsina na Pula) 

       



 

 

TABELA VII.5.2:  Spisok na sopstvenici/posednici na zemji{teto  
 
 

Sopstvenik 
na 

zemji{teto 

 

Lokacija kade {to se vr{i 
rasfrlaweto 

Podatoci 
od mapa 

Potreba od Fosforno |ubre za 
sekoja farma 

 
 
 
 

Ne se vr{i rasfrlawe vrz zemji{te 

    
 
 
Vkupna potreba na Fosforno |ubre za sekoj klient      _________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

TABELA VII.5.3: Rasprostranuvawe 
 
Sopstvenik na zemji{te/Farmer________________________________   
 
Referentna mapa_______________________   
 

                 

Identitet na povr{inata 

Vkupna povr{ina (ha) 

(a) Upotrebliva povr{ina (ha) 
Test na po~vata za Fosfor Mg/l 
Datum na pravewe na testot za Fosfor 

Kultura 

Pobaruva~ka na Fosfor (kg P/ha) 
Koli~estvo na mil rasfrlena na samata 
farma  
(m3/ha) 

Proceneto koli~esto Fosfor vo milta 
rasfrlena na farmata (kg P/ha) 
(b) Volumen {to treba da se aplicira 
(m3/ha) 
Apliciran fosfor  (kg P/ha) 
Vk. koli~estvo vnesena mil (m3) 

Ne se vr{i 
rasfrlawe vrz 

zemji{te 

 

 
 



 

 

Vkupna koli~ina {to mo`e da se vnese na farmata.            
 
Koncentracija na Fosfor vo 
materijalot {to se rasfrla 
Koncentracija na Azot vo 
materijalot {to se rasfrla 

Ne e primenlivo 

 



 

 

TABELA VII.8.1  Ocenka na ambientalnata bu~ava  
  

 Nacionalen 
koordinaten 

sistem 

Nivoa na zvu~en pritisok 

 (5 Sever, 5 
Istok) 

L(A)eq L(A)10 L(A)90 

1.  Granica na 
instalacijata 

 

    

Mesto N1: X=615064 
Y=613781 

61.7 54 44 

Mesto N6: X= 612253 
Y =614802 

59 48.7 39.3 

Lokacii 
osetlivi na 
bu~ava 

    

Mesto N2: X=613208 
Y=614773 

59.3 58 49 

Mesto N3: X=613430 
Y=613837 

87 86 86 

Mesto N4: X=613393 
Y=613850 

70.3 69 68 

Mesto N5: X=613414 
Y=613850 

52.3 48 45 

 

Zabele{ka: Site lokacii treba da bidat nazna~eni na pridru`nite crte`i.  



 

 

TABELA VIII.1.1:  Namaluvawe /  kontrola na tretman 
 
Referenten broj na emisionata to~ka:  AA1     

 

Kontrolen 
parametar1

Oprema 2 Postojanost 
na opremata

Kalibracija 
na opremata

Poddr{ka 
na opremata 

      

     

Nema sistem za namaluvawe na emisijata 

     

     

     

 

Kontrolen 
parametar1

Monitoring koj 
treba da se 

izvede3 

Oprema za 
monitoring 

Kalibrirawe na 
opremata za 
monitoring 

    

    

Ne e primenlivo 

    

    

    
 
1 Nabroj gi operativnite parametri na sistemot za tretman/namaluvawe koi ja kontroliraat negovata funkcija. 
2 Nabroj ja opremata potrebna za pravilna rabota na sistemot za namaluvawe/tretman. 



 

 

3 Nabroj gi monitorinzite na kontrolnite parametri, koi treba da se izvedat. 
 

TABELA VIII.1.1:  Namaluvawe /  kontrola na tretman 
 
Referenten broj na emisionata to~ka:  AA2     

 

Kontrolen 
parametar1

Oprema 2 Postojanost 
na opremata

Kalibracija 
na opremata

Poddr{ka 
na opremata 

 Pra{ina Ciklon POstojana nema  

     

     

     

     

     

 

Kontrolen 
parametar1

Monitoring koj 
treba da se 

izvede3 

Oprema za 
monitoring 

Kalibrirawe na 
opremata za 
monitoring 

    

Nema parametar za monitoring 

    

    

    

    
 



 

 

1 Nabroj gi operativnite parametri na sistemot za tretman/namaluvawe koi ja kontroliraat negovata funkcija. 
2 Nabroj ja opremata potrebna za pravilna rabota na sistemot za namaluvawe/tretman. 
3 Nabroj gi monitorinzite na kontrolnite parametri, koi treba da se izvedat. 

TABELA VIII.1.1:  Namaluvawe /  kontrola na tretman 
 
Referenten broj na emisionata to~ka:  AA3     

 

Kontrolen 
parametar1

Oprema 2 Postojanost 
na opremata

Kalibracija 
na opremata

Poddr{ka 
na opremata 

 Pra{ina Ciklon Postojana nema  

     

     

     

     

     

 

Kontrolen 
parametar1

Monitoring koj 
treba da se 

izvede3 

Oprema za 
monitoring 

Kalibrirawe na 
opremata za 
monitoring 

    

Nema parametar za monitoring 

    

    

    

    



 

 

 
1 Nabroj gi operativnite parametri na sistemot za tretman/namaluvawe koi ja kontroliraat negovata funkcija. 
2 Nabroj ja opremata potrebna za pravilna rabota na sistemot za namaluvawe/tretman. 
3 Nabroj gi monitorinzite na kontrolnite parametri, koi treba da se izvedat. 

TABELA VIII.1.1:  Namaluvawe /  kontrola na tretman 
 
Referenten broj na emisionata to~ka:  AA4     

 

Kontrolen 
parametar1

Oprema 2 Postojanost 
na opremata

Kalibracija 
na opremata

Poddr{ka 
na opremata 

 Pra{ina Rotoklon Postojana Redovno nema 

     

     

     

     

     

 

Kontrolen 
parametar1

Monitoring koj 
treba da se 

izvede3 

Oprema za 
monitoring 

Kalibrirawe na 
opremata za 
monitoring 

Brzina na 
gasot 

Nivo na vodata Preliven sistem sopstveno 

    

    

    

    



 

 

    

 
1 Nabroj gi operativnite parametri na sistemot za tretman/namaluvawe koi ja kontroliraat negovata funkcija. 
2 Nabroj ja opremata potrebna za pravilna rabota na sistemot za namaluvawe/tretman. 
3 Nabroj gi monitorinzite na kontrolnite parametri, koi treba da se izvedat. 

TABELA VIII.1.1:  Namaluvawe /  kontrola na tretman 
 
Referenten broj na emisionata to~ka:  AA10     

 

Kontrolen 
parametar1

Oprema 2 Postojanost 
na opremata

Kalibracija 
na opremata

Poddr{ka 
na opremata 

 Pra{ina Rotoklon Postojana Redovno nema 

     

     

     

     

     

 

Kontrolen 
parametar1

Monitoring koj 
treba da se 

izvede3 

Oprema za 
monitoring 

Kalibrirawe na 
opremata za 
monitoring 

Brzina na 
gasot 

Nivo na vodata Preliven sistem sopstveno 

    

    

    



 

 

    

    

 
1 Nabroj gi operativnite parametri na sistemot za tretman/namaluvawe koi ja kontroliraat negovata funkcija. 
2 Nabroj ja opremata potrebna za pravilna rabota na sistemot za namaluvawe/tretman. 
3 Nabroj gi monitorinzite na kontrolnite parametri, koi treba da se izvedat. 



 

 

 

TABELA IX.1.1 : Monitoring na emisiite i to~ki na zamawe na primeroci  
(1 tabela za sekoja to~ka na monitoring) 
 
 
Referenten broj na emisionata to~ka:  AA2 Ciklon na primarno drobewe   
 

Parametar Frekfencija na 
monitoring 

Pristap do mernite 
mesta 

Metod na zemawe 
na primeroci 

Metod na 
analiza/ 
tehnika 

Pra{ina Godi{no bezbeden Izokineti~ki  gravimetriski
 
 
Referenten broj na emisionata to~ka:  AA3 Ciklon na otvoren sklad    
 

Parametar Frekfencija na 
monitoring 

Pristap do mernite 
mesta 

Metod na zemawe 
na primeroci 

Metod na 
analiza/ 
tehnika 

Pra{ina Godi{no bezbeden Izokineti~ki  gravimetriski
 
Referenten broj na emisionata to~ka:  AA5 Rotoklon na sekundarno-tercijalno drobewe 
 

Parametar Frekfencija na 
monitoring 

Pristap do mernite 
mesta 

Metod na zemawe 
na primeroci 

Metod na 
analiza/ 
tehnika 

Pra{ina Godi{no bezbeden Izokineti~ki  gravimetriski
CO Godi{no bezbeden Merewe na samoto 

mesto 
 

SO2 Godi{no bezbeden Merewe na samoto 
mesto 

 

NOx Godi{no bezbeden Merewe na samoto 
mesto 

 



 

 

 
Referenten broj na emisionata to~ka:  AA8 Rotoklon na sekundarno-tercijalno drobewe 
 

Parametar Frekfencija na 
monitoring 

Pristap do mernite 
mesta 

Metod na zemawe 
na primeroci 

Metod na 
analiza/ 
tehnika 

Pra{ina Godi{no bezbeden Izokineti~ki  gravimetriski
CO Godi{no bezbeden Merewe na samoto 

mesto 
 

SO2 Godi{no bezbeden Merewe na samoto 
mesto 

 

NOx Godi{no bezbeden Merewe na samoto 
mesto 

 



 

 

Referenten broj na emisionata to~ka: PV 1 - kolektor od hidrojalovi{te - s.Topolnica  
Parametar Frekfencija na monitoring Pristap do 

mernite mesta 
Metod na 

zemawe na 
primeroci

Metod na 
analiza/ tehnika

Boja Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1611 
Mirizba  Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1610 
Temperatura Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno  
pH vrednost  Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 10523 
HPKKMnO4 Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno  
Vkupen suv ostatok pri 
105 °C 

Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 2540 B 

Rastvoreni materii Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 2540 C 
Suspendirani materii Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 2540 D 
Bakar Cu2+ Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 11885 
Srebro Ag+ Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 11885 
Amonijak NH4

- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1113 
Nitrati NO3

- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 7890/1-E 
Nitriti NO2

- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 4500-B 
Vkupni fosfati PO4

3- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 6878 
Elektrosprovodlivost Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 7888 
Protok Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno  
Cijanidi CN- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1107 

 
 
 
 



 

 

Referenten broj na emisionata to~ka: 238 B1 i 238 B2 - Topolni~ka reka, pred most (na patot [tip-Radovi{) 
Parametar Frekfencija na monitoring Pristap do 

mernite mesta 
Metod na 

zemawe na 
primeroci

Metod na 
analiza/ tehnika

Boja Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1611 
Mirizba  Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1610 
Temperatura Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno  
pH vrednost  Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 10523 
HPKKMnO4 Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno  
Vkupen suv ostatok pri 
105 °C 

Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 2540 B 

Rastvoreni materii Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 2540 C 
Suspendirani materii Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 2540 D 
Bakar Cu2+ Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 11885 
Srebro Ag+ Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 11885 
Amonijak NH4

- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1113 
Nitrati NO3

- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 7890/1-E 
Nitriti NO2

- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 4500-B 
Vkupni fosfati PO4

3- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 6878 
Elektrosprovodlivost Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 7888 
Protok Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno  
Cijanidi CN- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1107 
 
 
 
 
 
 



 

 

Referenten broj na emisionata to~ka: 238 V1 i 238 V2 - Bu~imsko ezero (istek od brana)  
Parametar Frekfencija na monitoring Pristap do 

mernite mesta 
Metod na 

zemawe na 
primeroci

Metod na 
analiza/ tehnika

Boja Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1611 
Mirizba  Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1610 
Temperatura Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno  
pH vrednost  Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 10523 
HPKKMnO4 Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno  
Vkupen suv ostatok pri 
105 °C 

Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 2540 B 

Rastvoreni materii Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 2540 C 
Suspendirani materii Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 2540 D 
Bakar Cu2+ Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 11885 
Srebro Ag+ Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 11885 
Amonijak NH4

- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1113 
Nitrati NO3

- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 7890/1-E 
Nitriti NO2

- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 4500-B 
Vkupni fosfati PO4

3- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 6878 
Elektrosprovodlivost Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 7888 
Protok Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno  
Cijanidi CN- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1107 
 
 
 
 
 
 



 

 

Referenten broj na emisionata to~ka: 238 G1 i 238 G2 - povr{inska voda od kop (Jasenov Dol)  
Parametar Frekfencija na monitoring Pristap do 

mernite mesta 
Metod na 

zemawe na 
primeroci

Metod na 
analiza/ tehnika

Boja Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1611 
Mirizba  Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1610 
Temperatura Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno  
pH vrednost  Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 10523 
HPKKMnO4 Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno  
Vkupen suv ostatok pri 
105 °C 

Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 2540 B 

Rastvoreni materii Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 2540 C 
Suspendirani materii Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 2540 D 
Bakar Cu2+ Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 11885 
Srebro Ag+ Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 11885 
Amonijak NH4

- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1113 
Nitrati NO3

- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 7890/1-E 
Nitriti NO2

- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 EPA 4500-B 
Vkupni fosfati PO4

3- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 6878 
Elektrosprovodlivost Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 ISO 7888 
Protok Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno  
Cijanidi CN- Kontinuirano (edna{ mese~no) Sloboden pristap Manuelno M54 1107 
 
 
 
 
 
 



 

 

 

 

TABELA IX.1.2  Merni mesta i monitoring na `ivotnata sredina  
(1 tabela za sekoja to~ka na monitoring) 
  
Referenten broj na to~kata na monitoring:  nema monitoring na `ivotna sredina   
 
 

Parametar Frekfencija na 
monitoring 

Pristap do 
to~kite na 
monitoring  

Metod na zemawe 
na primeroci 

Metod na analiza/ 
tehnika 
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1.1 Obem 

BU^IM DOOEL, Radovi{, so osnovna dejnost vadewe na bakarna 
ruda, podnesuva barawe za dozvola za usoglasuvawe so 
operativen plan do Ministerstvoto za `ivotna sredina i 
prostorno planirawe i spored sodr`inata na formularot na 
baraweto treba da dostavi informacii za sopstvenosta na 
zemji{teto i objektite. 

Informaciite vo ovoj izve{taj se uredeni taka {to gi 
zadovoluvaat barawata na Ministerstvoto za `ivotna sredina i 
prostorno planirawe vo vrska so procesot na podnesuvawe 
barawe za integrirano spre~uvawe i kontrola na zagaduvaweto, 
odnosno barawe za dozvola za usoglasuvawe so operativen plan. 
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1.2 Voved 

 

Rudnikot i postrojkata za podgotovka na rudata se izgradeni so 
dr`aven kapital i od 1979 god. funkcioniraat kako pretprijatie vo 
dr`avna sopstvenost. Vo taa forma rudnikot funkcionira do 2001 
godina, koga e prodaden na stranska kompanija vo Makedonija 
registrirana pod imeto Semcorp, koja vo 2003 bankrotira, i 
postrojkite prestanuvaat so rabota. Od sredinata na 2005 godina 
rudnikot po~nuva so povtorni aktivnosti na eksploatacija i 
prerabotka na bakarna ruda vo ramkite na privatnata kompanija 
"DPTU Bu~im" Dooel - Radovi{ so sedi{te na ulica "Mar{al Tito" 
bb, vo Radovi{. Kompanijata e registrirana vo R. Makedonija so 
stranski kapital. Vo Dodatok 1 e prika`an izvod od Centralniot 
registar, a kopija od sudskata registracija e prilo`ena vo Dodatok 2 
kon ovoj Prilog. 

Se pretpostavuva deka rudarskite aktivnosti na rudnite tela 
vo koi se potvrdeni okolu 40.000.000 toni rudni rezervi treba da 
zavr{at vo 2015 god., odnosno vo vremenski period pomalku od 10 
godini, ako otkopuvaweto se vr{i so prose~en godi{en kapacitet od 
4.000.000 toni, iako ima indikacii za zgolemuvawe na rudnite rezervi 
i prodol`uvawe na vekot za eksploatacija.  

DPTU Bu~im DOOEL Radovi{ ne e sopstvenik na zemji{teto na 
lokacijata na koja se odnesuva baraweto za dozvola za usoglasuvawe 
so operativen plan. Za koristewe na rudnite bogatstva ima dobieno 
koncesija za eksploatacija od strana na Ministerstvoto za ekonomija. 
Istoto mo`e da se najde vo Prilog I.2. 

DPTU Bu~im DOOEL Radovi{ e sopstvenik na objektite na 
lokacijata na koja se odnesuva ova barawe.  

Sopstvenosta na objektite i zemji{teto, kako i pravoto na 
koristewe na zemji{teto mo`e se vidi od Dodatok 3 kon ovoj Prilog 
(imoten list). 
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Prilog 1 

 

 

 

 

 

 

Izvod od centralniot registar na pretprijatijata 

(faksimil)
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Prilog 2 

 

 

 

 

Izvod od sudskata registracija 

(Faksimil) 
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Prilog 3 

 

 

 

 

Imoten list 

(Faksimil) 
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1 Voved 

Instalacijata na DPTU BU^IM DOOEL Radovi{ za koja{to 
se bara dozvolata, e locirana na Centralno-Isto~na 
Makedonija. Na severo-zapad, zapad se grani~i so op{tinata 
[tip, na jugo-zapad so op{tinata Kon~e, na jugo-istok so 
op{tinata Vasilevo, na istok so op{tinata Berovo, na 
severo-istok so op{tinata Vinica  i na sever, seveo-zapad 
so op{tinata Karbinci.  

Rudnikot Bu~im teritorijalno i administrativno pripa|a na 
op{tina Radovi{. Od gradot Radovi{ e oddale~en 14 km, a 
od [tip 30 km. Komunikaciskata vrska na rudnikot e dobra. 
Asfalten pat vo dol`ina okolu 3,5 km go povrzuva rudnikot 
so regionalniot pat Veles - [tip - Radovi{. Najbliskata 
`elezni~ka stanica se nao|a vo [tip. Oddale~enosta od 
glavniot grad Skopje iznesuva okolu 95 km, a od najbliskoto 
pristani{te Solun (R. Grcija) 170 km. 
 
Rudnikot za bakar Bu~im se nao|a vo neposredna blizina na 
seloto Bu~im i le`i na ju`nite granici na planinata 
Pla~kovica, na mali visinski razliki. Dominanten vrv vo 
najbliskata okolina e Vr{nik, so nadmorska viso~ina 720 m, 
dodeka 620 m e sredna nadmorska viso~ina na nao|ali{teto. 

Vkupnata povr{ina na op{tinata e 56.77 km2, a nadmorskata 
visina varira me|u 350 i 707 m, a samiot grad Radovi{ se 
nao|a na nadmorska viso~ina od 380 m. Vo blizina na 
instalacijata na koja se odnesuva ova barawe se nao|a 
dominanten vrv Vr{nik so nadmorska viso~ina od 720 m, 
dodeka srednata nadmorska viso~ina na koja {to se nao|a 
iskopot e 620 m. Povr{inata koja {to e opfatena od 
instalacijata e 7 km2, od koi 4 km2 otpa|a na odlagali{tata 
na jalovina, dodeka preostanatiot del pripa|a na lokaciite 
kade {to se postaveni iskopite za ruda.  

Regionot na rudnikot Bu~im se karakterizira so umereno-
kontinentalna klima. Prose~nite godi{ni temperaturi se 
okolu 10°S. najtopli meseci vo godinata se juli i avgust so 
prose~na temperatura od 23°S, a najstuden mesec e januari so 
1,2°S. Prose~nite godi{ni vrne`i iznesuvaat 563 mm so 
golemi varirawa od godina vo godina. Vo odnos na godi{niot 
vkupen broj na son~evi ~asovi, na lokacijata ima okolu 6,4 
~asovi dnevno.   
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2 Lokacija na DPTU BU^IM DOOEL, Radovi{ vo RM 
 
 

DPTU BU^IM DOOEL, Radovi{ 
41º 40´ 03.01" N 
22º 21´ 32.02" E 
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DPTU BU^IM DOOEL, Radovi{ 
41º 40´ 03.01" N 
22º 21´ 32.02" E 
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3 Lokacija  
 
Satelitsko prika`uvawe na lokacijata  
 

DPTU BU^IM DOOEL, Radovi{ 
Povr{inski kop 

DPTU BU^IM DOOEL, Radovi{ 
Proces na flotacija 

DPTU BU^IM DOOEL, Radovi{ 
Hidrojalovi{te 

DPTU BU^IM DOOEL, Radovi{ 
Deponija (rudni~ka jalovina) 
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Topografska karta 1: 25000 
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Lokaciska postavenost na objektite 
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Granici na instalacijata, koncesionerski prostor 
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Povr{inski kop 
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4 Dopolnitelni dozvoli za rabota 
 

Slednite dozvoli i dokumenti od razli~ni institucii se 
dadeni podolu. Tie se odnesuvaat na: 
 
1. Dozvola za gradba;  
2. Sertifikat za obuka na rakuva~i so digalka; 

Dogovor za celosen prenos na koncesija za 
ekspoloatacija; 

3. Dogovor za koncesija za detalni geolo{ki istra`uvawa; 
4. Vodostopanska soglasnost za izgradba na preliven organ 

na hidrojalovi{teto Topolnica na rudnikot Bu~im; 
5. Studija od M@SPP; 
6. Proekt za biolo{ka za{tita na jalovi{te; 
7. Elaborat od M@SPP od 05.03.2007 godina: 

Elaborat od M@SPP od 13.04.2007 godina; 
8. Spisok na rabotnici koi imaat dobieno sertifikat za 

rakuvanje so kran potpisano od Upravnikot na P. Kop; 
9. Energetska soglasnost 
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Obem 

DPTU BU^IM DOOEL, Radovi{, so osnovna dejnost vadewe na 
bakarna ruda, podnesuva barawe za dozvola za usoglasuvawe so 
operativen plan do Ministerstvoto za `ivotna sredina i 
prostorno planirawe i spored sodr`inata na formularot na 
baraweto treba da dostavi informacii za postrojkata, metodite, 
procesite, pomo{nite procesi, sistemite za namaluvaweto i 
tretman na zagaduavweto i iskoristuvawe na otpadot, postapkite za 
rabota na postrojkata, vklu~uvaj}i i kopii od planovi, crte`i ili 
mapi i ostanati poedinosti, izve{tai i pomo{na dokumentacija koi 
se potrebni da gi opi{at site aspekti na aktivnosta.  

Informaciite vo ovoj izve{taj se uredeni taka {to gi 
zadovoluvaat barawata na Ministerstvoto za `ivotna sredina i 
prostorno planirawe vo vrska so procesot na podnesuvawe barawe 
za integrirano spre~uvawe i kontrola na zagaduvaweto, odnosno 
barawe za dozvola za usoglasuvawe so operativen plan. 

Voved 

Rudnikot i postrojkata za podgotovka na rudata se izgradeni so 
dr`aven kapital i od 1979 god. funkcioniraat kako pretprijatie 
vo dr`avna sopstvenost. Vo taa forma rudnikot funkcionira do 
2001 godina, koga e prodaden na stranska kompanija vo Makedonija 
registrirana pod imeto Semcorp, koja vo 2003 bankrotira, i 
postrojkite prestanuvaat so rabota. Od sredinata na 2005 godina 
rudnikot po~nuva so povtorni aktivnosti na eksploatacija i 
prerabotka na bakarna ruda vo ramkite na privatnata kompanija 
"DPTU Bu~im" Dooel - Radovi{ so sedi{te na ulica "Mar{al 
Tito" bb, vo Radovi{. Kompanijata e registrirana vo R. 
Makedonija so stranski kapital.  

Se pretpostavuva deka rudarskite aktivnosti na rudnite tela vo 
koi se potvrdeni okolu 40.000.000 toni rudni rezervi treba da 
zavr{at vo 2015 god., odnosno vo vremenski period pomalku od 10 
godini, ako otkopuvaweto se vr{i so prose~en godi{en kapacitet 
od 4.000.000 toni, iako ima indikacii za zgolemuvawe na rudnite 
rezervi i prodol`uvawe na vekot za eksploatacija.  



 

Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
DPTU BU^IM DOOEL, Radovi{  
Dodatok II.1                                                                                                           Stranica 4 od 56 

OPIS NA INSTALACIJATA, NEJZINITE TEHNI^KI 
DELOVI I DIREKTNO POVRZANITE AKTIVNOSTI 

 

1. Povr{inski kop 

Povr{inskiot kop pretstavuva klasi~en primer na kamenolom, so 
eta`irawe na potrebnite visini poradi normalno dvi`ewe na 
transportnite edinici, damperite. [irinata na pati{tata 
dostignuva do 20 m. Pati{tata redovno se odr`uvaat so 
nanesuvawe na tampon i sanirawe na o{tetenite mesta. Teloto na 
povr{inskiot kop pretstavuva prese~en konus, so pogolemata 
osnova nagore. Radiusot vo bazata vo gorniot del iznesuva okolu 
920 m, toa se odnesuva na centralnoto rudno telo so ime kop 
Bu~im, ~ija{to kota na najgornata eta`a dostignuva 690 m 
nadmorska viso~ina. Me|ueta`nata razlika iznesuva 15 m. Drugoto 
rudno telo (kop ^ukar) e pomalo po golemina, so radius od okolu 
450 m, kotata na najvisokata eta`a iznesuva 615 m nadmorska 
viso~ina i dlabo~ina okolu 60 m. Dlabo~inata na pogolemoto 
rudno telo iznesuva 225 m i se dvi`i od kota 465 do kota 690. 
Poradi paralelnoto koristewe na dvete rudni tela, glavnata 
soobra}ajnica pominuva kota 585 vo pomaloto rudno telo i do kota 
630 pominuva pokraj ma{inskata rabotilnica, razgranuvaj}i se 
levo i desno kon prvoto (primarnoto) drobewe i odlagali{teto na 
jalovinata.  

Poradi golemata povr{ina na otvorot na dvete rudni tela, (vkupno 
88.25 ha vo gornata osnova) se sozdava golemo slivno podra~je, koe 
pretstavuva golem vodosobirnik i pri najmali atmosferski 
vrne`i. Pri kontakt na vodata so stenskata masa doa|a i do 
rastvorawe na odredeni minerali koi gi zagaduvaat vodite. 
Prevzemeni se neophodnite merki za koristewe na atmosferskite 
vodi vo tehnolo{kiot proces. Vo faza na izveduvawe e potisniot 
cevovod vo dol`ina od 2100 m i dijametar na cevkata od 150 mm. 
So dve pumpni stanici cevovodot }e vodi sé do rezervoarite za 
tehnolo{ka voda.  

Za namaluvawe na fugitivnata emisija na cvrsti ~esti~ki pri 
transportot na rudata niz otvoreniot kop, edna avtocisterna 
postojano gi prska soobra}ajnicite so voda. Ovaa praktika e 
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zemena vo predvid pri opredeluvaweto na vlijanijata vo 
poglavjeto VII od ova Barawe. 

 

Slika 2.1.1  Povr{inski kop na rudnikot Bu~im 

Tretoto rudno telo, koe e vo faza na podgotovka e vo elipsovidna 
forma, so dlabo~ina od 75 m, ili od kota 690 do kota 615. Toa 
rudno telo del od povr{inskiot kop, stacionirano e na  
lokalitetot "Vr{nik" i taka e imenuvano.  

Vo Dodatokot 2.1 na ovoj prilog se prika`ani situacijata na 
povr{inskiot kop i konturite na rudnite tela. 

Dup~ewe 

Procesot na eksploatacija na rudnoto telo zapo~nuva so 
podgotovka za minirawe. Podgotovkata se sostoi vo dup~ewe 
presmetano koli~estvo dupki so opredelena dimenzija vo isto taka 
presmetan raspored. 
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Dup~a~kata oprema na Povr{inskiot kop se sostoi od vertikalni 
dup~alki od tipot Be-45R; DM-M i DM-M/2. Tie slu`at za dup~ewe 
na stenskata masa na potrebnata dlabo~ina so ∅-250 mm na 
dupkite. Rasporedot na dupkite e postaven spored tipot na stenata 
(5h5 ili 2h2 m.), pri {to golema uloga igraat strukturata i 
teksturata na materijalot. Mre`ata na dupkite go formira 
minskoto pole, od koe{to zavisi goleminata na miniranata masa.  

Za pogon se koristi elektri~na energija, a mo}nosta na elektro 
motorite e od 160 do 520 kW.  

Vo procesot na minirawe se koristat eksplozivite “ANFO" i 
"SLARRY” vo koli~estvo od 180 g/t minirana masa. Osobeno 
vnimanie se posvetuva na proverka na celokupniot sistem na 
elektri~no palewe na eksplozivot. Na vreme se distancira 
celokupniot ~ove~ki i materijalen potencijal, kako ne bi do{lo 
do o{tetuvawe i nesakani posledici.  

Vo tabelata 2. 1 e daden pregled na tehni~kite karakteristiki na 
opremata za dup~ewe so godina na proizvodstvo i efektivni 
rabotni ~asovi. 
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Vid na 
oprema 

Proizvod Broj na 
{asija 

Hlaven 
kompresor

Dijametar 
na {ipka

U~inok Elektro 
motor 

Ser. Br. 
Na mot.

God. Na 
proizvod.

Sos.na 
rab.~as

BE-45R Bucurus-
erie 

140131 HERTZ 
HSC-220 

F 250 mm 16 m 160 KW - 1982 g. 35622 

DM-M Ingersoll 
rand 

2686 Ingersoll 
rand 

HL1400 
cfm 

F 220 mm 18 m HP 400 - 1988 g. 35139 

DM-M/2 Ingersoll 
rand 

3736 Ingersoll 
rand HL 

1400 cfm 

F 220 mm 18 m HP 400 - 1993 g. 29106 

LM-600 Ingersoll 
rand 

T-
601280C 

    64316141 1994 g. - 

 

Tabela 2.1 Tehni~ki karakteristiki na opremata za dup~ewe vo rudnikot Bu~im 
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Utovar na miniranata ruda 

Utovarnata oprema na Povr{inski kop se sostoi od dva bagera P&H 
2100 BL i eden bager O&K 90 C. Bagerite P&H 1900 AL i P&H 2100 
BL spa|aat vo familijata na utovarni ma{ini ka{ikari, so 
razli~en kapacitet na utovarnata lopata. Za normalno 
funkcionirawe koristat elektroenergija od postojniot 
visokonaponski razvod koj e povrzan so postojnata postrojka na 110 
kV trafostanica. Golemiot mehani~ki sistem na ma{inata za 
normalno funkcionirawe, vo dvi`e~kiot mehanizam koristi 
propi{ani vidovi na masti i mala, koi vo odreden vremenski 
period baraat zamena ili dopolnuvawe. Staroto maslo se 
skladira vo buriwa na odreden skladi{en prostor. 

 Bagerot O&K 90 C spa|a vo istata familija na utovarna oprema, 
samo procesniot del koristi dizel gorivo, a za utovar se koristi 
hidrauli~en pogon.  

Vo dodatokot 2.2 na ovoj prilog se prika`ani skici na utovarnata 
oprema i tabeli so nivnite osnovni karakteristiki.  

Transport na iskopanata ruda i jalovina 

Transportnata oprema na Povr{inskiot kop ja ~inat 2 dampera 
"WABCO" model 120C (slika 2.1.2), 3 damperi model 510 E i 3 
damperi "CATERPILLAR" model 785. So niv se vr{i transport na 
odminirana masa od Povr{inski kop do Primarno drobewe, i od 
Povr{inski kop do Odgali{teto (Jalovi{teto). 

Skici na damperite i tabeli so nivnite osnovni karakteristiki se 
dadeni vo dodatokot 2.3 na ovoj prilog.      

Pomo{na oprema 

Vo sklopot na pomo{nata oprema na Povr{inski kop spa|aat dva 
buldozeri "CATERPILLAR" model D9N, dozer "CATERPILLAR" 824C 
i bulldozer "FIAT ALLIS". 

Tie slu`at za odr`uvawe na pati{tata po koi se dvi`at 
damperite, odr`uvawe na utovarnite platoa okolu bagerite i 
planirawe na deponiraniot materijal na Odlagali{teto. 
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Slika 2.1.2  Damper WABCO 120C 

Buldozerite "CATERPILLAR" model D9N se opremeni vo predniot 
del so no` za butkawe na rastresitiot materijal, ~ii {to 
kapacitet iznesuva 27.10 m3. Dol`ina na no`ot vo poleto na 
zafa}awe iznesuva L = 4.316 m. Visinata na istiot iznesuva h = 
2.721 m. Pri vr{eweto na otkop maksimalnata visina na eden sloj 
iznesuva 0.619 m. 

Dozerot "CATERPILLAR" 824C se koristi isklu~ivo za planirawe 
na deponiran materijal po soobra}ajnicite, so odredena debelina 
na sloevite, toj e opremen so no` so dimenzii: L = 4.191 m, h = 
1.220 m, dlabo~ina na se~ewe vo edinica sloj = 0.39 m. Utovara~ot 
ULT-20 se koristi za utovar na droben materijal, so kapacitet na 
korpa okolu 2.00 m3. Celokupnata pomo{na oprema koristi dizel 
gorivo i propi{anite maziva i masti. 

Tehni~kite karakteristiki na pomo{nata oprema se pretstaveni 
vo dodatokot 2.3 na ovoj prilog. 
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2. Primarno drobewe 

Primarnoto drobewe vleguva vo sostav na stacionarniot del na 
tehnolo{kiot proces. Ovde po~nuva prvoto drobewe na rudata od 
Povr{inski kop transportirana so damperite. Drobeweto se vr{i 
so primarna drobilka od tipot Allis Chalmers superior crusher 54-
74. Дробилката е погонувана од 375 KW електромотор(според 
произв.), а преносот се остварува преку вратило и запчеста спојка. 
Maksimalniot kapacitet na drobilkata e 1940 t/h. Maksimalnata 
golemina na par~iwata ruda na vlez vo drobilkata e 1150 mm, a na 
izlez 210 mm. Funkcijata na drobewe se izveduva so rotaciono 
ekscentri~no dvi`ewe na yvonoto. Drobilkata e pricvrstena na 
armirano betonska konstrukcija koja spa|a vo celinata na objektot 
Primarno drobewe. Transportnite edinici pri istovarot na 
rudata dopiraat so zadnite trkala vo armirani betonski pragovi, 
koi predstavuvaat branik za transportnata edinica. 

Vo dodatokot 2.4 na ovoj prilog se dadeni blok {ema i tehnolo{ka 
skica na primarnoto drobewe, kako i tehni~kite kaakteristiki na 
drobilkata Allis Chalmers superior crusher 54-74.  

Primarno izdrobenata ruda pa|a na kusa transportna lenta (2010) 
so dol`ina od 5 m i {irina od 2.2 m. So ovaa transportna lenta 
izdrobeniot materijal samo se izvlekuva od drobilkata i se 
istura vrz eden dolg lento~en transporter (2015) so koj 
materijalot se prenesuva do otvoreniot sklad. Dol`inata na ovoj 
trensporter e 247.6 m, a negovata {irina e 1.2 m. 

Iako se dobivaat krupni pari~wa, primarnoto drobewe e povrzano 
so sozdavawe pra{ina koja bi se emitirala vo atmosferata ako ne 
postoi soodveten sistem za otpra{uvawe. Vo Bu~im za ovaa namena 
se koristi baterija od dva ciklona. Detali za ciklonite se dadeni 
vo poglavjeto 8 na ova barawe.  

 

Otvoren sklad 

Otvoreniot sklad slu`i za skladirawe na izdrobenata ruda, 
koja se transportira od Primarnoto drobewe so transporter 
2015. Skladiranata ruda pretstavuva rezerva za nesmetano 
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odvivawe na tehnolo{kiot proces sé do silosite, koi{to gi 
opslu`uvaat mlinovite vo oddelot za sekundarno drobewe. 
Povr{inata koja {to ja zafa}a deponiranata ruda vo osnovata 
na konusot iznesuva 1887 m2. Visinata na konusot iznesuva 
36.60 m. Maksimalen vkupen kapacitet na skladot iznesuva 
93612 t. Aktiven (`iv) kapacitet na skladot iznesuva 36810 m3 
koli~ina na ruda, koja se koristi vo slu~aj na zastoj na 
opslu`uvawe od Povr{inski Kop.  

Poradi golemata visina na pa|awe na rudata od transporterot 
2015 od okolu 20 do 30 m, doa|a do emisija na pra{ina koja 
glavno se talo`i na povr{ina od 6.28 ha. Ovaa pra{ina 
povremeno se sobira i se vnesuva vo tehnolo{kiot proces. 

Na sl. 2.4.4 vo dodatokot 2.4 e pretstavena skica na otvoreniot 
sklad. 

Pod otvoreniot sklad ima t.n. grla niz koi rudata pa|a vrz 4 
lento~ni transporteri (2111-2114), a od niv na drug lento~en 
transporter (2120). Ovoj transporter ja prefrla rudata na 
posledniot so koj{to se prenesuva vo silosite na oddelot za 
sekundarno i tercijarno drobewe. 

Vo dodatokot 2.5 na ovoj prilog se dadeni karakteristikite na 
lento~nite transporteri vo Povr{inski kop i Primarno 
drobewe. 

Odlagali{te na rudni~ka jalovina 

Odlagali{teto na Povr{inski Kop slu`i za odlagawe na 
jalovinata koja{to se dovezuva so damperite. Toa zafa}a 
povr{ina od okolu 80 ha. Locirano e jugozapadno od 
povr{inskiot kop i vo negova neposredna blizina, kon patot 
[tip - Strumica. 

 Na ovoj lokalitetot postoele vodoteci i pred toj da se koristi 
za odlagawe na rudni~ka jalovina. Vododelnicata na Jasenov 
Dol, koja {to zafa}a dol`ina od 4.200 m e slivnik za podra~je 
so povr{ina od okolu 98.5 ha. Vo dodatok na povremenite 
atmosferski vodi, postojnoto vrelo stacionirano na 78 m pod 
ma{inskata rabotilnica na Povr{inski kop, obezbeduva 
permanenten protok od 1.5 l/s. 

Izlo`enosta na iskopanata jalovina na vozduh i vlaga 
doveduva do bavna transformacija na bakarniot sulfid vo 
oksid i sulfurna kiselina koi reagiraat me|u sebe obrazuvajki 
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rastvorliv bakar sulfat, koj{to e osnovniot zagaduva~ na 
povr{inskite i podzemnite vodi na podra~jeto na Rudnikot 
Bu~im. Sli~no se odnesuvaat i nekoi drugi te{ki metali. 

Na odlagali{teto za rudni~ka jalovina ima okolu 130.000.000 t 
jalovina, od koi samo okolu 12.000.000 se rezultat na 
raboteweto na operatorot koj go podgotvuva ova barawe. Bez 
ogled na toa, Vo Bu~im se prezemaat merki za eliminirawe na 
vlijanijata od rastvoraweto na bakar od rudni~kata jalovina, a 
detalite za niv se dadeni vo poglavjeto 7 od ova barawe. 

Odlagali{teto na rudni~ka jalovina detalno e obraboteno vo 
dodatokot V.3 na ova barawe. 

  

3. Sekundarno i tercijarno drobewe 

Na slikata 2.7.1 vo dodatokot 2.7 na ovoj prilog e pretstavena 
tehnolo{kata {ema na procesot vo rudnikot Bu~im. 

Od otvoreniot sklad so pomo{ na ~etiri lentesti hranilki i 
zaedni~ka trasportna lenta rudata se transportira do 
postrojkata za sekundarno i tercijarno drobewe odnosno  vo 
bunkerite (8) pred sekundarnite drobilki. Tehni~kite 
karakteristiki na transporterot 2125 se pretstaveni na sl. 
2.7.2, a.  

So lentesta hranilka (9) od bunkerot za sekundarno drobewe 
rudata se dozira na vibraciono sito (10). Gornata mre`a od 
sitoto go zadr`uva materijalot pokrupen od 76 mm, a dolnata 
mre`a propu{ta onoj positen od 25 mm. Proizvodot pod sitata 
so pomo{ na transportni lenti (19, 20) se transportira vo 
bunkerite za definitivno izdobena ruda. Proizvodot nad 
sitata se upatuva vo dve sekundarni drobilki SYMONS CONE 
CRUSHER 7FT  STANDARD  (11) so  kapacitet  od 550-650 t/h. 

Sekundarno izdrobenata ruda so transportni lenti (15,16, 17 i 
18) se transportira vo bunkeri pred tercijarno drobewe (14), a 
ottamu so pomo{ na lentesti dodava~i (13) se nosi na 
vibrosita. Proizvodot nad sitata se odveduva na tercijarno 
drobewe vo kratkokonusni tercijarni drobilki tip SYMONS 
CONE CRUSHER 7FT SHORTHEAD (12) so poedine~en kapacitet 
od 250 t/h, koi so vibrositata rabotat vo zatvoren sistem. 
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Opremata e dimenzionirana taka da mo`e maksimalno da se 
iskoristi gravitaciskoto dvi`ewe na rudata so {to se 
namaluva potro{uva~kata na elektri~na energija. 

Na slikata 2.3.1 e prika`ana vnatre{nosta na halata za 
sekundarno i tercijarno drobewe. 

Prosejuvaweto na rudata se vr{i na sita TYLER 6’x16’ (13*) so 
dve prosevni povr{ini tip F1406 – X. Vgradeni se dve 
sekundarni i {est tercijarni sita od gorniot tip, kako i dve 
tercijarni sita tip BERGE AND ELLIVAR 16. gornata mre`a 
ima kvadratni otvori od 25 mm, a dolnata od 12.7 mm.  

Prosevot ili definitivniot proizvod (izdrobena i proseana 
ruda) od pogonot sekundarno i tercijarno drobewe e ruda so GGG 
21 mm, (80%-12.7 mm) koja so pomo{ na trasportni lenti (19, 
20) se skladira  vo bunkeri za definitivno izdrobena ruda  so 
vkupen kapacitet od 16 000 toni.   

Celokupniot transport na rudata od odredeni uredi i ma{ini 
do drugi, kako i od eden sklad do drug se vr{i so gumeni 
transportni lenti dodava~i  i transporteri so vkupna vgradena 
dol`ina (na gumeni lenti od pove}e tipovi) od 2954 metri 
odnosno pribli`no 3 kilometri.  

Vo postrojkata za sekundarno i tercijarno drobewe vgradeni se 
instalacii za odr`uvawe, rabota i kontrola na zagaduvaweto 
na sredinata. Glavno, toa se kran za manipulirawe i 
odr`uvawe na drobilkite, sistem za otpra{uvawe i 
vodosobirnici. 
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Slika 2.3.1 Pogled na prizemjeto na halata za sekundarno i 
tercijaeno drobewe. (Vo predniot del e fundament na 
edna od Simons drobilkite so amortizacionite federi i 
visokonaponskiot motor  za pogon) 

Sistemot za otpra{uvawe se sostoi od sedum mokri 
otpra{uva~i (rotokloni),  od koi pet se model  M22  i dva 
model M20.  Detali za sistemite za namaluvawe na emisiite se 
dadeni vo poglavjeto 8 na ova Barawe. 

Bunkeri za sitna ruda 

Postojat dva bunkera za skladirawe na sitna ruda. Bunkerite 
se so dijametar od 17 m, visoki se 30 m i imaat kapaditet od 
8000 toni sekoj. Koli~inata na vlez na ruda vo bunkerite ja 
odreduva programata za rabota vo postrojkata za sekundarno-
tercijarno drobewe, dodeka izlezot na rudata se zasnovuva na 
rabotnata dinamika vo pogonot flotacija. 
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Rudata se zema od sekoj bunker so pomo{ na na tri paralelni 
lentesti hranilki pri {to sekoja hranilka se prazni so 
zaedni~ki transporter koj{to ja prenesuva rudata do eden od 
dvata mlina na melewe. 

Na slikata 2.7.4 vo prilogot 2.7 e prika`ana postavenosta na 
bunkerite za sitna ruda kako i vrskata od niv do mlinovite vo 
pogonot za flotacija. 

 

4. Kompleks Flotacija 
 

Pogonot Flotacija se sostoi od dve identi~ni sekcii ~ij 
poedine~en nominalen kapacitet e 250 t/h (vkupen vlez vo 
flotacija e 500 t/h). 

Flotacijata gi opfa}a procesite na melewe, flotirawe, 
zgusnuvawe, skladirawe na koncentrat i podgotovka na 
reagensi. 

 

Melewe 

Rudata od bunkerite za sitna ruda so pomo{ na transportni 
lenti (4041 i 4042) se dodava vo mlinovite za melewe. 

Meleweto e ednostepeno. Se vr{i vo mlin so ~eli~ni topki 
odtipot ALLIS CHALMERS 16.5’ X 30.0’ ( Ø 5.03 x 9.14m ). Na 
izlez od mlinot se vr{i klasifikacija. Krupnata frakcija se 
vra}a vo mlinot, a sitnata se upatuva na natamo{en tretman. 

Klasiraweto na someleniot materijal se vr{i vo baterija od 
hidrocikloni tip KREBS D26B Ø 660. 

Rudata koja doa|a so pomo{ na transportna lenta od skladot za 
sitna ruda (okolu 250 toni cvrsta materija na ~as po sekcija) 
zaedno so podlivot (pesok) od hidrociklonite, koi zaedno 
pravat okolu 150% cirkulaciona {ar`a  se dodava vo sekoj 
mlin kade {to se vr{i meleweto, a izmelenata ruda preku 
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barabanesto sito na mlinot odi vo mlinski ko{ kade {to 
cvrstata faza se dvi`i okolu 70 %.  

Od mlinskiot ko{ so pomo{ na  ciklonska pumpa tip WARMAN  
pulpata se nosi na ciklonirawe. Podlivot od ciklonot so 
gustina na pulpata od okolu 65% cvrsta materja se vra}a 
povtorno na melewe vo mlinot. Prelivot od hidrociklonite so 
golemina na ~esti~kite od 50 - 55% klasa -0.074 mm, a so 32 - 
34 % cvrsta faza, po sloboden pat odi vo kondicioner, kade se 
vr{i me{awe na pulpata. Vreme na kondicionirawe na 
vkupnata {ar`a vo kondicionerite e okolu 6 minuti. 

Flotacija 
 
 

So ogled na toa deka dodavaweto na flotaciski reagensi 
po~nuva ve}e vo mlinskiot ko{, ne e lesno da se napravi 
precizna granica me|u oddelite za melewe i flotacija. Vo 
sekoj slu~aj taa go sledi meleweto. 

Milta od somelenata bakarna ruda se me{a so varno mleko za 
da se postigne bazna sredina, borovo maslo za da se sozdadat 
meuri, alkohol za da se napravat meurite pootporni i 
kolektor, najmnogu se koristi ekolo{ki poprifatliviot 
sinteti~ki kolektor SKIK BZ-2000 (MSDS e daden vo 
dodatokot IV). 

Kolektorite se dodavaat vo milta vo mali koli~estva (5-15 
g/t). Podolu e prika`an na~inot na deluvawe na kolektorite 
preku primerot na Kalium amil ksantat.  

Ksantat e molekula so dolga jaglevodorodna niza. Edniot kraj 
od nizata (jonskiot ditiokarbonat) e polaren i se prilepuva 
kon sulfidnite minerali, dodeka drugiot kraj e nepolaren. 
Poradi jaglevodorodnata niza posledniov e hidrofoben, pa go 
privlekuvaat nepolarnite jaglevodorodni molekuli na 
masloto. 
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Zgolemuvaweto na pH ovozmo`uva pogolema jonizacija na 
polarniot kraj i da ima mnogu pogolem afinitet kon 
halkopiritot (CuFeS2), ostavajki go piritot (FeS2) prakti~no 
nedopren so drugite minerali. Dobra delektivnost se 
postignuva koga pH na pulpata e vo opsegot od 11.7 do 11.9. 

Vo }elijata se duva vozduh i so silno me{awe se sozdava gusta 
pena. 

Molekulite na kolektorot koi{to so edniot kraj gi 
obvitkuvaat halkopiritnite zrna, so drugiot se obiduvaat da se 
izvle~at od vodata. Tie se prika~uvaat na zamastenite 
vozdu{ni meuri. Meurite, sega obvitkani so halkopiritni 
zrnca, isplivuvaat na povr{inata, se usmeruvaat kon 
prelivniot sistem i prelevaat preku pregradata. Na toj na~in, 
vo nekolku stepeni, bakarot se koncentrira do kone~na 
vrednost od okolu 22%. ^esti~kite bez halkopirit ne se 
prika~uvaat na meurite i pa|aat na dnoto na }elijata. 
Otpadniot materijal koj izleguva od dnoto na }elijata e 
jalovina. Jalovinata e, prakti~no, samo somelena stena od koja 
se otstraneti bakarnite minerali. Na slikata 2.4.1 e daden 
pogled na halata so flotaciski }elii. 

Kondicionerot e vtorata pozicija kade {to se doziraat 
flotacioni reagensi pri {to se dodava 5% rastvor od 
kolektor, a se dozira i odredeno koli~estvo penlivec. 

 

Tipot i koli~inata na reagensite koi se doziraat vo procesot 
na flotacija najmnogu zavisi od sodr`inata na bakar vo 
bakrnata rudata kako i od ~istotata na rudata. 
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Flotiraweto na mineralite na bakarot vo rudnikot Bu~im se 
vr{i vo sekcija za osnovno (grubo) flotirawe i tri stepena na 
pro~istuvawe so toa {to koncentratot na osnovnoto 
flotirawe se domeluva kako me|uproizvod. 

 

Slika 2.4.1 Pogled na del od pogonot za flotacija 

Osnovnoto flotirawe se vr{i vo dve sekcii so po dva reda , vo 
sekoj red 12 flotacioni ma{ini odnosno 24 po sekcija. 
Flotacionite ma{ini se od tipot WEMCO model 120, so 
volumen od 8.5 m3.  Flotacionite kelii obezbeduvaat vreme na 
flotirawe okolu 14 minuti. 

Vo prvite 4 }elii (I kaskada) na sekoj red se vr{i gruboto 
flotirawe, vo narednite 4 }elii se vr{i I kontrolno 
flotirawe (II kaskada) i vo poslednite 4 se vr{i II kontrolno 
flotirawe (III kaskada). Prvoto i vtoroto kontrolno 
flotirawe pretstavuvaat pozicii kade se dodava flotaciski 
reages - kolektor. 
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Okolu 14000 l/min pulpa so pribli`no  34 % cvrsta materija po 
sloboden pat odi od kondicionerot (28) vo razdeluva~i na 
pulpa (36) koi obezbeduvaat ramnomeren protok na dvata reda, 
od kade{to pulpata  odi  vo  flotacioni kelii na osnovno  
flotirawe.  

Penliviot grub koncentrat (Gk) od site ~etiri reda na 
flotacionite kelii se sobira vo eden sobirnik (35) kade {to 
na grubiot koncentrat se pridru`uva i me|uproizvodot od 
vtoriot stepen na pro~istuvawe (M2).  

Kombinacija na koncentratot od gruba flotacija i 
me|uproizvodot na vtoriot stepen na pro~istuvawe so pomo{ na 
pumpa se trasportira vo sobirnik (32) kade se me{a so 
materijalot koj{to izleguva od mlinot za domeluvawe tip 
COPPERS 10’6’’ x 13’6’’ koj se {ar`ira periodi~no so ~eli~ni 
topki Ø 30 mm vo zavisnost od stepenot na domeluvawe. 
Materijalot od mlinot za domeluvawe pretstavuva 250% 
cirkulaciona {ar`a i sve`ata pulpa ( Gk + M2) koja sodr`i 
okolu 60 toni cvrsta materija na ~as se transportira vo 
baterija od hidrocikloni tip KREBS D15V koja raboti vo 
zatvoren krug so mlinot za domeluvawe.  

Na site pozicii kade e postavena pumpa za transport na masite 
e predvideno obezbeduvawe vo slu~aj na defekt, a isto taka 
ima obezbedeno i po edna baterija hidrocikloni na dvete 
sekcii. 

Ostatokot od ciklonot so gustina na pulpata od okolu 65% 
cvrsta materija se vra}a vo mlinot za domeluvawe na 
dopolnitelo melewe, a dodeka prelivot od ciklonot se 
transportira na prvo pro~istuvawe. Me|uproizvodot od prvoto 
pro~istuvawe (M1) se vra}a povtorno preku razdeluva~i na 
osnovno flotirawe, a koncentratot od prviot stepen na 
pro~istuvawe odi na vtor  stepen na pro~istuvawe.   

Flotacionite kelii za vtor stepen na pro~istuvawe 
obezbeduvaat vreme na zadr`uvawe od okolu 19 minuti. 
Koncentratot od ovie kelii gravitaciono istekuva do }elijata 
za tret stepen na pro~istuvawe. Me|uproizvodot od vtoroto 
pro~istuvawe istekuva do sobirnikot za grub koncentrat do 
osnovno flotirawe. 
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Flotacionata kelija za treto pro~istuvawe prima 600 l/min. 
pulpa na koncentratot so 20% cvsta materija. Vo ovie uslovi se 
postiga vreme na flotirawe od okolu 14 minuti. 
Me|uproizvodot od }eliite za tret stepen na  pro~istuvawe 
istekuva vo flotacionite }elii za prvo pro~istuvawe. 

Penata so koncentrat od }eliite na tretiot stepen na 
pro~istuvawe sodr`i okolu 21% cvrsta materija i e so 
sodr`ina na bakar okolu 21% i pretsavuva finalen proizvid 
od procesot na flotirawe koj ponatamu se odveduva na 
obezvoduvawe i filtrirawe.  

Istekot od osnovnoto grubo flotirawe pretstavuva 
definitivna flotaciska jalovina, koja se transportira 
gravitaciski preku otvoren kanal - kanaleti. Kanaletata ima 
polukru`en presek so pre~nik od 50 cm.  i hidruli~en naklon 
od 0.71% koj{to ovozmo`uva jalovinata da iste~e do 
hidrojalovi{teto oddale~eno 3 kilometri. Branata na 
hidrojalovi{teto se izgraduva so pesok od flotaciskata 
jalovina, koj se dobiva so hidrociklonirawe na jalovinata, 
dodeka prelivot se odveduva vo talo`noto ezero na 
hidrojalovi{teto. Izbistrenata voda od talo`noto ezero so 
pomo{ na sistem na plovna i stacionarna pumpna stanica se 
pumpa do rezvoarite so kapacitet od 2x2000 m3  kako povratna 
voda vo tehnolo{kiot proces.  

Povtornoto koristewe na vodata od hidrojalovi{teto vo 
tehnolo{kiot proces ima pozitivno vlijanie kako na 
potro{uva~kata na voda taka i na potro{uva~kata na var, 
bidej}i vodata koja doa|a od ezeroto ima rN vo interval od 9.50 
do 10.50, dodeka obi~nata povr{inska voda ima rN okolu 7.  

Za zaptivawe na pumpite i za potrebite na filtrirawe se 
koristi tehi~ka voda, koja preku dve pumpni stanici se pumpa 
od hidro akumulacijata Mantovo do rezervoar so kapacitet od 
2000 m3. 

Odvodnuvawe i filtrirawe na bakarniot koncentrat 

Odvodnuvaweto na bakarniot koncentrat najnapred se vr{i vo 
dva zgusnuva~i od tipot EIMCO. Vo zgusnuva~ot koncentratot se 
odvodnuva do pribli`no cvrsto : te~no = 1 : 1 odnosno od okolu 
21% cvrsta materija se doa|a do okolu 65% cvrsta materija. 
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Potoa so pomo{ na pumpi se pumpa do eden od dvata filtri. 
Vodata koja preliva od zgusnuva~ite pred da se upati kon 
hidrojalovi{teto pominuva niz serija od tri talo`nici kade 
{to po gravitaciski pat se istalo`uvaat i onie najsitni 
~esti~ki koi ne se istalo`ile vo zgusnuva~ite. Od neodamna vo 
talo`nicite se dozira i flokulant  koj go pomaga go pomaga 
procesot na talo`ewe. Na slikata 2.4.2 e prika`an eden od 
zgusnuva~ite i sistemot talo`nici. 

Vo rudnikot Bu~im za filtrirawe na koncentratot se koristat 
dva filtera i toa: filter presa LAROX 25A i kerami~ki 
vakuum filter VDFK-30. Dvata filtera imaat dovolen 
kapacitet za celokupniot zgusnat bakaren koncentrat. 

LAROX – filter presata e od Finsko proizvodstvo, ima vkupna 
rabotna povr{ina od 25 m2 ili poto~no 16 plo~i, raboti 
diskontinuirano odnosno na ciklusi. Eden ciklus  se sostoi od 
slednive fazi: polnewe na zgusnatiot koncentrat, presuvawe, 
su{ewe so vozduh i isfrlawe na isfiltriraniot koncentrat. 
Vlagata vo finalniot koncentrat se dvi`i od 7 do 8 %, {to 
ezadovolitelno i e vo ramkite na planiranoto. Eden ciklus 
trae od 10 do 15 minuti, pri {to celiot proces e avtomatiziran  
i otkako }e zavr{i eden ciklus avtomatski zapo~nuva sleden.  
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Slika 2.4.2 Pogled na eden od zgusnuva~ite za koncentrat. Penata se 
razbiva so mlaz voda, cvrstite ~esti~ki koncentrat se 
upatuvaat kondnoto, a prelivnata voda pominuva preku serija 
od tri talo`nici koi se gledaat vo pozadinata na slikata. 

 

VDFK - 30 e od Rusko proizvodstvo i za razlika od LAROX 
filterot raboti  kontinuirano.  Se sostoi od 30 m2 korisna 
kerami~ka povr{ina koja kontinuirano se potopuva  vo korito 
so pulpa. Koncentratot se nafa}a na povr{inata na plo~ite 
kako rezultat na kapilarnite pojavi koi{to se pojavuvaat na 
mikroporite od }erami~kite plo~i. Vodata koja preku 
kapilarite navleguva vo vnatre{nosta na kerami~kite plo~i 
se odveduva so pomo{ na vakuum pumpa.  Nafateniot koncentrat  
od plo~ite se simnuva so pomo{ na no`evi koi se postaveni na 
sekoj red so plo~i. Posle odredeno vreme na rabota doa|a do 
delumno zatnuvawe na porite na kerami~kite plo~i, zatoa se 
vr{i ispirawe na plo~ite so azotna kiselina. Ispiraweto 
trae polovina do eden ~as, po {to filterot e osposoben da 
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prodol`i so rabota. Vsu{nost ispiraweto pretstavuva 
edinstveno naru{uvawe na kontinuitetot na rabotata, no so 
ogled na toa {to potreba za ispirawe se javuva edna{ na 24-48 
~asa, mo`e da se ka`e deka filterot raboti kontinuirano. 

Vla`nosta na finalniot koncentrat e vo ramki na planiranoto 
i se dvi`i od 6 do 8%. 

Dosega{noto iskustvoto so ovoj filter e pozitivno. Se raboti 
za sofisticirana ma{ina koja raspolaga so golem kapacitet, 
efikasnost i lesno upravuvawe. 
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Skladirawe i rastvorawe na reagensi 

Vo tehnolo{kiot procesot vo pogonot flotacija se koristat 
pove}e vidovi na reagensi i toa: kolektori, penlivec, var, 
azotna kiselina i flokulant.  

Vo rudnikot Bu~im se koristat slednive tipovi na kolektori: 
Bz - 2000 koj po hemiski sostav e 2-mercaptobenzo-tiazol, se 
nao|a vo te~na agragatna sostojba,  vo metalni buriwa od 250 kg, 
pri {to pred upotreba se rastvara kako 5 % rastvor. 

- Natrium izopropil ksantat, kalium etil ksantat, kalium 
izobutil ksantat se dobivaat vo tvrda agregatna sostojba 
(pra{kast ili vo granuli), vo metalni buriwa od 110 do 130 kg, 
pred upotreba se rastvararaat  kako 5% rastvori. 

 Osven kolektorite vo flotaciskiot proces se koristi i 
penlivec ~ija funkcija e da sozdade pena (meuri) na koj {to }e 
nafatat prethodno tretiranite bakarni mineralni ~esti~ki i 
so toa }e uspeat da isflotiraat, da se odelat od jalovinata.  

 Kako penlivec vo Bu~im se koristi DW-250 koj po hemiska 
sostav pretstavuva Polipropileneglikol metil eter. 
Penlivecot se nao|a vo te~na agregatna sostojba i ne se 
rastvara kako porazreden rastvor tuku se dozira direkno, 
koncentriran.  

 Kolektorite i penlivecot se skladiraat vo flotaciskiot 
podrum na mesto kade {to e lesna manipulacijata so kran za da 
se prenesat kolektorite do kondicionerite vo koi{to se vr{i 
rastvaraweto. 

 Razli~nite tipovi na kolektori se rastvaraat vo posebni 
kondicioneri so kapacitet od okolu 15 m3, od kade so pumpi se 
prefrla do kaci na koj e povrzano sistem od dozeri tip 
KNELSON so koi se regulira protokot na reagensi. Praznite 
metalni buriwa koi ostanuvaat posle rastvaraweto dobro se 
properuvaat i se sladiraat na otvoren sklad. 

Varta vo Bu~im pristiga kako CaO (negasena var), se skladira 
vo dva bunkera, so kapacitet od po 200 toni. Od bunkerite so 
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transporten sistem se transportira vo postrojka za gasewe var. 
Kapacitetot na postrojkata e 5 toni na ~as so gustina na 
rastvorenata var od okolu 1060 g/l. Istovremeno so vlezot na 
varta vo postrojkata se doveduva i voda za rastvarawe na 
negasenata var. Postrojkata e opremena so lopatki koi ja 
usmeruvaat varta kon otvorot za izlez. Suspenzijata od varno 
mleko odi vo separator kade se zadr`uva izvesno vreme. Od 
separatorot so prelivawe varnoto mleko odi vo sobirnik od 
kade so pumpa se transportira do kondicioneri vo koi{to 
neprekinato se me{a. Doziraweto na varta se vr{i preku 
avtomatski ventil koj e povrzan so sistem na elektrodi koi 
kontinuirano ja merat rN sredinata.  

Azotnata kiselina koja e so koncentracija od 55 do 60%, a se 
upotrebuva za ispirawe na kerami~kite plo~i od VDFK - 30 
filterot, se dobiva vo otporen na kiselina metalen sad od 500 
litri. Preku soodvetno crevo se povrzuva za istoveten metalen 
sad, od kade so pomo{ na specijalna pumpa otporna na dejstvo 
na kiselina, opremena so regulator na protok, se pumpa vo 
cevkovod so protok na voda.Kiselinata se dozira so protok od 
30 do 40 litri na ~as. Pri kontaktot so vodata, kiselinata se 
razreduva do 1%, potoa takvata razredena kiselina se uspu{ta 
vo zgusnuva~ite kadeima golemo koli~estvo na voda so rN 
sredina preku 11, taka da doa|a do kompletna neutralizacija na 
kiselinata i taa voop{to ne ja zagaduva `ivotnata sredina. 

 

5. Hidrojalovi{te 

Hidrojalovi{teto e vsu{nost osnovnata aktivnost poradi koja 
Bu~im podnesuva barawe za dobivawe dozvola za usoglasuvawe 
so operativen plan. 

Profilot na akumulacijata se nao|a na okolu 500 m  uzvodno od 
s.Topolnica. Akumulacijata se protega uzvodno do ustieto na 
potokot koj se sliva od s. Po~ivalo vo dol`ina od okolu 1000 
m. Akumulacioniot prostor od obete strani e ograni~en so 
planinskite venci na Pla~kovica. Vo celna, morfolo{ki, 
podra~jeto ima branoviden izgled vo koj na desnata strana ima 
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izdignuvawe na akumulacionite visovi: Orqak i Ta{i Bajir, a 
na levata strana Masala ( 801 m ). 

Samoto mesto predvideno na koe e izgradeno jadroto na branata 
se nao|a vo amfibolitskite {krilci i gnajsevite koi na 
povr{inata se raspadnati i ogoleni. [irinata na profilot na 
visinata na kotata na usponot iznesuva 265 m. Vo celina 
profilot e simetri~en. Levata strana ima nagib od okolu 30 0  i 
e postrma vo odnos na desnata ~ij nagib iznesuva okolu 
20 0 (Slika 2.5.1), karta i profil vo stru~nata dokumentacija na 
rudnikot "Bu~im". 

 
 
 
 
 

 
 

Slika 2.5.1 Pregradniot profil na mestoto na branata na Topolni~ka 
reka so nivoto na kotata na usporot 

Pred izgradbata na jadroto na branata bile izvr{eni detalni 
ispituvawa na geofizi{kite, geomehani~kite, geohemiskite i 
hidrogeolo{kite karakteristiki na po{irokiot teren. Vo 
dodatok, napraveni se i pregledi na seizmi~kite aktivnosti i 
posledicite od niv. Konstrukcijata na branata e izvedena 
imajki gi vo predvid site naodi od prethodnite ispituvawa.  
Vo dodatokot V.3 mnogu podetalno se opi{ani 
hidrojalovi{teto, aktivnostite na odlagawe na flotaciskata 
jalovina na nego, kako i site aktivnosti i dokumenti vo vrska 
so stabilnosta, spre~uvaweto na havarii i namaluvaweto na 
posledicite od niv ako tie sepak se slu~at. 
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6. Pomo{ni edinici 

1. Kotlara 

Instalacijata za dobivawe na vrela voda e proektirana vrz 
osnova na potrebite, na objektite koi treba da se zatopluvaat 
preku toplovodnite ravodi do grejnite tela. Vo svojot sostav 
taa ima dva kotla, tip BVV 2000, koi rabotat spregnati. Sekoj 
kotel pretstavuva sam za sebe rezerva. Za potrebite na topla 
voda do 700C vo vnatre{niot sistem se postaveni dva 
protivstrujni aparati, od koi edniot e rezerven. Vo sostav na 
opremata vleguvaat: 

• Ekspanzionen sad (zatvoren) za vrelovodniot sistem 
• Ekspanzionen sad (zatvoren) za toplovodniot sistem 
• Ekspanzionen sad za kotelot za topla voda (sanitarna) vo 

leten re`im 
• Dva kompresorski agregati tip E.K-65 za odr`uvawe na 

pritisokot vo E.S.  
• Boca so azot za odr`uvawe na pritisokot 
• Toplovoden kotel tip 200, koj slu`i za zagrevawe na 

bojlerite za topla voda vo letniot period 
• Bojler za sanitarna topla voda V = 8.00 m3 (voda za 

kapewe) 
• Bojler za topla voda V= 1.5 m3, za dobivawe na topla 

voda za potrebite na servisot 
• Omeknuva~ na voda 
• Pumpi za gorivo 

Toplovodnite razvodi se izvedeni vidlivo izolirani so 
tervol vo rolna i terisana hartija. Vo kotlarata postojat: 
sanitaren jazol, rabotilnica, sklad za delovi, prostorija za 
prestoj. Nadvor od objektot se stacionirani cisternite za 
gorivo so kapacitet 2 h 80 m3, postaveni na armirani betonski 
jastuci, vo tampon zona, so nadvore{na hidroizolacija, postojan 
ventilacionen sistem, i vnatre stacionirani merni letvi. 

Recirkulacioniot sistem e taka izveden da vo podniot del 
ra~no se sobira vodata i se nosi vo fekalen sobirnik. 
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Za protiv po`arna za{tita objektot e opremen so: 

• hidrant 
• aparat za suvo gasnewe 
• sandak so pesok i lopata. 

 

2.   Ma{inska rabotilnica Povr{inski kop 

Ma{inskata rabotilnica na Povr{inski kop raspolaga so 
povr{ina od 1200 m2, vo nea se stacionirani dve ma{inski 
hali so mo}ni kranovi, ~ii {to rasponi iznesuvaat 18.50 m i 
13.50 m. Kapacitetot na pogolemiot kran iznesuva 25 MP, a na 
pomaliot 10 MP. Vo ma{inskata hala, kade {to e stacioniran 
kranot od 25 MP se vr{at servisirawa na transportnata 
oprema, delovi od utovarnata oprema, kako i delovi od 
pomo{nata. Vo malata hala, kade {to e stacioniran pomaliot 
kran se vr{i servisirawena podsklopovite, koi se 
transportiraat od pogolemata hala. Vo objektot e stacionirana 
i drearska rabotilnica, kade {to se vr{i izrabotka na delovi 
potrebni za odr`uvawe na doti~nata oprema na Povr{inskiot 
kop. Nadvor vo ma{inskiot dvor se stacionirani servisni 
kanali, kade {to se vr{i menuvawe na maziva i masti na 
opremata. Pri menuvaweto istite se skladiraat vo prazni 
buriwa i se transportiraat na skladi{teto za iskoristeni 
komponenti. Vi{okot {to se rastura vo kanalskiot del se 
skaldira vo obezmastuva~i, koi se so kapacitet od 4.8 m3, kade 
{to se vr{i povremeno ispu{tawe na vodata po nastanatiot 
hemiski proces na odvojuvawe na mastite. Po odvojuvaweto 
mastite se transportiraat so pomo{ na pumpa vo skladi{niot 
prostor. Celokupniot objekt e opremen so sanitaren jazol, so 
odvod na fekaliite vo septi~ka jama so popivatelen bunar. 
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DODATOK 2.1 

 

 

 

 

 

 

 

 

 

 

SITUACIJA NA POVR[INSKIOT KOP 
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DODATOK 2.2 

 

 

 

 

 

 

 

 

 

 

 

SKICI I KARAKTERISTIKI NA UTOVARNATA OPREMA 
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Основни технички карактеристики на Багер P&H 1900 AL 

 

 

Ознака на 
цртежот 

Карактеристика    Ед.мерка 

 зафатнина на лопатата       7,65 m3 
А агол на нагиб на катарката    45о 
В должина на катарката    12,19 m 
С должина на подвижната катарка      8,23 m 
D радиус на истовар при максимална 

истоварна висина 
   15,85 m 

D1 максимален радиус на истовар    16,15 m 
Е висина на истовар при максимален радиус 

на истовар 
     5,30 m 

Е1 максимална висина на истовар      8,33 m 
F максимална висина на откопување    12,95 m 
G максимален радиус на откопување    17,62 m 
G1 радиус на откопување (на работното ниво)    16,21 m 
G2 минимален радиус на откопување (на 

работното ниво) 
   10,36 m 

Н длабочина на откопување (под работното 
ниво) 

     2,74 m 

I максимална габаритна висина на багерот    13,11 m 
Ј радиус при вртење (на максимална    12,27 m 
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габаритна висина) 

Основни технички карактеристики на Багер О&К 90 С 
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DODATOK 2. 3 

 

 

 

 

 

 

 

 

 

 

 

SKICI I KARAKTERISTIKI NA OPREMATA ZA TRANSPORT 
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Oсновни технички карактеристики на дампер ,,WABCO’’ 
модел 120 С 

 

Дизел мотор ,,Cummins’’ КТА 2300 С1200 снага 895  KW 
Носивост (техничка) 108 t 
Сопствена тежина 78,85 t 
Терет на предната осовина 34,643 t 
Терет на задната осовина 44,213 t 
Вкупна тежина (бруто) 186,856 t 
Сандак  тип С-80 (Std) 
Зафатнина (рамно натоварен) 59 m3 
При сооднос 2:1 76 m3 
Макс.брзина на движење 51 km/час 
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Влечни електромотори General electric 772 V / 776 H 

Технички карактеристики на дампер ,,CATERPILLAR’’ модел 
785 

 

Дизел мотор модел 3512 962 KW 
Сопствена тежина 96353 kg 
Максимална брзина на 
движење 

56 km/час 

предна оска 47 % Распоред на тежина (празен) 
задна оска 53 % 
предна оска 33 % Распоред на тежина (товарен) 
задна оска 67 % 

Максимален капацитет 136 t 
Сандак 57m3 
При сооднос 2:1 78 m3 
Капацитет на резервоар за 
гориво 

1893 l 

Гуми 33.00-51 
Должина 11,02m 
Висина (празен) 4,98m 
Висина (при макс.подигнат 
сандак) 

11,2m 
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Технички карактеристики на булдожер ,,CATERPILLAR’’ 
модел D9N 

 

Тип на мотор 3408 
Бр. на вртежи на мотор 1900 
Јачина на мотор 276 KW 
Бр. на цилиндри 8 
Тежина 42542 
Ширина на траг  610 
Бр. на ролни  16 
Должина на траг 3470 
Тип на ножот 9SU 
Капацитет на ножот 27,1 m3 
Тежина на ножот 5803 kg 
Ширина на ножот 4316 mm 
Висина на ножот 2721 mm 
Mаксимална длабочина на откоп 619 mm 
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DODATOK 2. 4 

 

 

 

 

 

 

 

 

 

 

 

SKICI NA PRIMARNO DROBEWE I KARAKTERISTIKI NA 
DROBILKATA ALLIS CHALMERS SUPERIOR CRUSHER 54-74 
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Primarno 
drobewe

Transport
do traka

Transport
do otvoren

sklad

Ciklon

Pra{ina

Pra{ina

Transport od
Povr{inski kop Pra{ina

Otvoren sklad

 

Blok {ema na Primarno drobewe 
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Tehnolo{ka skica na procesot na primarno drobewe 
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TEHNI^KI KARAKTERISTIKI NA PRIMARNA KRU@NA DROBILKA  ALLIS CHALMERS 54-74 

 

Dimenzii: 

Един. 
мерка А B C D E F G H J K L M N O P 

cm 345,4 279,4 80,6 170,2 138,4 492,8 865,8 274,3 435 156,5 268,6 15,2 649,9 145,4 331,5 
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Sl. 2.4.4 Situacija na otvoreniot sklad 
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Sl. 2.4.5 Popre~en presek na eden konus od otvoreniot sklad



 

Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
DPTU BU^IM DOOEL, Radovi{  
Dodatok II.1                                                                                                          Stranica 45 od 56 

ТЕХНИЧКИ КАРАКТЕРИСТИКИ НА ТРАНСПОРТЕР СО ЛЕНТА 
2015 

 

Намена на транспортерот: 

-Транспорт на примарно издробена руда од транспортер 2010 до отворен 
склад за руда  

 

 

Parametar Edinica Vrednost 

Nasipna gustina на примарно издробената 
руда 

kg/m3 γ =1650 

Должина на транспорт (меѓуоскино растојание) m L= 247,6 
Агол на поставеност на транспортерот ° f = 15032’ 
Висина на подигање m H = 66,3 
Ширина на транспортната лента mm B = 1200 
Брзина на движење на транспортната лента m/s v = 2,5 
Агли на опфаќање на погонските барабани ° f= 200° 
Коефициент на главните отпори  f = 0,025 
Коефициент на споредните отпори  c = 1,27 
Коефициент на триење помеѓу транспортната 
лента и барабаните 

 m = 0,35 

Степен на искористување на преносот на 
силата 

 n= 0,9 

Јачина на погонски ел.мотори KW 2 315  
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ТЕХНИЧКИ КАРАКТЕРИСТИКИ НА ТРАНСПОРТЕР СО ЛЕНТА 

2111-2112 

 

 

Намена на транспортерот: 

-Транспорт на примарно издробена руда од отворан склад до транспортер 
2120 

 

Маса на примарно издробената руда g =1,65 
Должина на транспорт (меѓуоскино растојание) L= 6m 
Агол на поставеност на транспортерот f = 00 
Ширина на транспортната лента B = 1200mm 
Брзина на движење на транспортната лента v = 0.29m/s 
Агли на опфаќање на погонските барабани f= 1800 
Коефициент на главните отпори f = 0,025 
Коефициент на споредните отпори c = 1,27 
Коефициент на триење помеѓу транспортната лента 
и барабаните 

m = 0,35 

Степен на искористување на преносот на силата n= 0,9 
Јачина на погонски ел.мотор 11 KW 
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ТЕХНИЧКИ КАРАКТЕРИСТИКИ НА ТРАНСПОРТЕР СО ЛЕНТА  

2113-2114 

 

 

Намена на транспортерот: 

-Транспорт на примарно издробена руда од отворан склад до транспортер 
2120 

 

 

Маса на примарно издробената руда g =1,65 
Должина на транспорт (меѓуоскино растојание) L= 9m 
Агол на поставеност на транспортерот f = 00 
Ширина на транспортната лента B = 1200mm 
Брзина на движење на транспортната лента v = 0.29m/s 
Агли на опфаќање на погонските барабани f= 1800 
Коефициент на главните отпори f = 0,025 
Коефициент на споредните отпори c = 1,27 
Коефициент на триење помеѓу транспортната лента 
и барабаните 

m = 0,35 

Степен на искористување на преносот на силата n= 0,9 
Јачина на погонски ел.мотор 11 KW 
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ТЕХНИЧКИ КАРАКТЕРИСТИКИ НА ТРАНСПОРТЕР СО ЛЕНТА 
2120 

 

Намена на транспортерот: 

-Транспорт на примарно издробена руда од транспортери 2111-2114 до 
транспортер 2125 

 

 

 

Маса на примарно издробената руда g =1,65 
Должина на транспорт (меѓуоскино растојание) L= 21,5m 
Агол на поставеност на транспортерот f = 00 
Ширина на транспортната лента B = 1200mm 
Брзина на движење на транспортната лента v = 1,9m/s 
Агли на опфаќање на погонските барабани f= 1900 
Коефициент на главните отпори f = 0,03 
Коефициент на споредните отпори c = 3,11 
Коефициент на триење помеѓу транспортната 
лента и барабаните 

m = 0,35 

Степен на искористување на преносот на 
силата 

n= 0,85 
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ТЕХНИЧКИ КАРАКТЕРИСТИКИ НА ТРАНСПОРТЕР СО ЛЕНТА 
2125 

 

Намена на транспортерот: 

-Транспорт на примарно издробена руда од отворан склад од транспортер 
2120 под отворен склад до секундарни складови во погон секундарно-
терцијално дробење 

 

 

 

 

Маса на примарно издробената руда g =1,65 
Должина на транспорт (меѓуоскино растојание) L= 184.5m 
Агол на поставеност на транспортерот f = 8025’ 
Висина на подигање H = 27m 
Ширина на транспортната лента B = 1200mm 
Брзина на движење на транспортната лента v = 1.9m/s 
Агли на опфаќање на погонските барабани f= 1900 
Коефициент на главните отпори f = 0,025 
Коефициент на споредните отпори c = 1,44 
Коефициент на триење помеѓу транспортната 
лента и барабаните 

m = 0,35 

Степен на искористување на преносот на силата n= 0,9 
Јачина на погонски ел.мотори 315 KW 
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Максимален можен капацитет на транспортерот  

    

Qtm = 550 (0,9 B – 0,05)2 v g Ka       (t/h) 

Qtm = 550 (0,9 1,2 – 0,05)2 1.9 1,65 0,966 = 1767   (t/h) 

Каде  

Ka – коефициент на капацитетот поради нагибот на транспортерот 
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DODATOK 2. 6 

 

 

 

 

 

 

 

 

 

 

 

ODLAGALI[TE NA RUDNI^KA JALOVINA 

 

 



 

Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
DPTU BU^IM DOOEL, Radovi{  
Dodatok II.1                                                                                                          Stranica 52 od 56 



 

Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
DPTU BU^IM DOOEL, Radovi{  
Dodatok II.1                                                                                                          Stranica 53 od 56 

 

DODATOK 2. 7 

 

 

 

 

 

 

 

 

 

 

 

SEKUNDARNO I TERCIJARNO DROBEWE 
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TEHNOLO[KA [EMA 

11

 

Slika 2. 7. 1 [ema na proizvodniot proces vo Bu~im 
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M linovi

H idrocikloni

Slika 2.7.2 Dispozicija na mlinovite vo oddelot za flotacija 
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1.1 Obem 

DPTU BU^IM DOOEL, Radovi{, so osnovna dejnost vadewe na 
bakarna ruda, podnesuva barawe za dozvola za usoglasuvawe so 
operativen plan do Ministerstvoto za `ivotna sredina i 
prostorno planirawe i spored sodr`inata na formularot na 
baraweto treba da dostavi informacii za istorijatot na 
instalacijata. 

Informaciite vo ovoj izve{taj se uredeni taka {to gi 
zadovoluvaat barawata na Ministerstvoto za `ivotna sredina i 
prostorno planirawe vo vrska so procesot na podnesuvawe 
barawe za integrirano spre~uvawe i kontrola na zagaduvaweto, 
odnosno barawe za dozvola za usoglasuvawe so operativen plan. 

1.2 Kratok istorijat na instalacijata 

Rudnikot i postrojkata za podgotovka na rudata se izgradeni so 
dr`aven kapital i od 1979 god. funkcioniraat kako pretprijatie 
vo dr`avna sopstvenost. Vo taa forma rudnikot funkcionira do 
2001 godina, koga e prodaden na stranska kompanija vo Makedonija 
registrirana pod imeto Semcorp, koja vo 2003 bankrotira, i 
postrojkite prestanuvaat so rabota. Od sredinata na 2005 godina 
rudnikot po~nuva so povtorni aktivnosti na eksploatacija i 
prerabotka na bakarna ruda vo ramkite na privatnata kompanija 
"DPTU Bu~im" Dooel - Radovi{ so sedi{te na ulica "Mar{al 
Tito" bb, vo Radovi{. Kompanijata e registrirana vo R. 
Makedonija so stranski kapital. 

 
Vo 1979 po period na pove}egodi{ni istra`uvawa na bakarnite 
mineralizacii vo rudniot reon Bu~im-Damjan-Borov Dol, 
zapo~nuva so rabota rudnikot za bakarna ruda "Bu~im". Bakarnata 
ruda se otkopuva so masovni tehnologii na povr{inska 
eksploatacija. Krovinskite "jalovi" masi se deponiraat na 
nadvore{no odlagali{te, a otkopanata ruda se procesira vo 
postrojkite za primarna prerabotka i zbogatuvawe. Vo ovie 
postrojki se vr{i usitnuvawe i klasifikacija na rudata, i po pat 
na flotaciska koncentracija se proizveduva bakaren koncentrat 
(pribli`no 20% bakar). Koncentratot potoa se transportira 
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nadvor od dr`avata za ponatamo{na (topilni~ka prerabotka). 
Otpadnite masi od procesot na flotaciskata koncentracija 
(flotaciska jalovina) se deponiraat na flotaciskata deponija 
(hidrojalovi{te). 
 
Momentno vo eksploatacija se nao|aat rudnite tela: Centralno 
rudno telo i ^ukar, a vo bliska idnina se planira so aktivna 
eksploatacija da zapo~ne i rudnoto telo Bunarxik, iako vo 
momentot na toa rudno telo nema nikakvi aktivnosti i ne e 
izraboten Glaven rudarski proekt.  
 
Se pretpostavuva deka rudarskite aktivnosti na prethodno 
spomenatite rudni tela vo koi se potvrdeni okolu 40.000.000 toni 
rudni rezervi treba da zavr{at vo 2015 god., odnosno vo 
vremenski period od 10 godini, ako otkopuvaweto se vr{i so 
prose~en godi{en kapacitet od 4.000.000 toni, iako ima 
indikacii za zgolemuvawe na rudnite rezervi i prodol`uvawe na 
vekot za eksploatacija. 
 
Za rudnoto telo Vr{nik vo tek e izrabotka na tehni~ka 
dokumentacija za eksploatacija so tehnolo{ka postapka - lu`ewe 
na bakarnata ruda koja od tehni~ki aspekt e mnogu razli~na od 
klasi~nata tehnologija na eksploatacija na bakarnata ruda. 
 

1.3 Funkcionirawe na instalacijata 

Otvoraweto na rudnikot imalo pove}e od pozitivno vlijanie vrz 
podobruvaweto na sevkupnata socijalna sostojba na naselenieto 
kako vo okolnite mesta na rudnikot, taka i vo po{irokiot region 
na op{tina Radovi{. Vo prv red, toa bilo izrazeno preku mo`nosta 
za rabotno anga`irawe na del od rabotosposobnoto naselenie od 
ovie naseleni mesta, kako i mo`nosta za obuka i {koluvawe na tie 
lica.  
 
So po~etokot na rabotata na rudnikot, infrastrukturata na ovie 
naseleni mesta zna~itelno se podboruva, bidej}i pred sé se 
podobreni komunikaciskite vrski (patna mre`a, telefonski 
vrski), potoa postavuvawe na dovodi za elektri~na energija i 
vodovod, izgradeni se ambulanti, u~ili{ta i t.n. 
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So ogled na faktot {to rudnikot e izgraden vo relativno 
siroma{en i ekonomski pasiven kraj, podolg period ovoj objekt bil 
najzna~aen ekonomski kapacitet vo okolinata, pa i vo po{irokiot 
region. 
 
Vo sekoj slu~aj, osven pozitivnite efekti izrazeni niz 
podobruvawe na materijalnata polo`ba i kvalitetot na 
infrastrukturata za `itelite od ovoj region, rudarskite 
aktivnosti predizvikuvaat i negativni posledici izrazeni pred se 
niz naru{uvawe na kvalitetot na `ivotnata sredina, a so toa i 
namaluvawe na kvalitetot na `iveewe, kako i limitirawe na 
proizvodnite efekti od nekoi drugi stopanski granki 
(zemjodelstvoto i sto~arstvoto). 
 
So ogled na faktot {to vo vremeto na proektirawe i izgradba na 
rudnikot, merkite za za{tita na `ivotnata sredina ne bile 
prioritetno pra{awe, odredeni negativni posledici od 
raboteweto izrazeni niz zagaduvaweto na vodite, vozduhot i 
po~vata se prisutni podolg vremenski period. Posebno zagri`uva 
faktot, {to zagaduvaweto na `ivotnata sredina, ne prestanuva so 
sopirawe na rabotnite operacii, tuku naprotiv se intenzivira, 
poradi {to e neophodno prevzemawe na sistemski re{enija so 
efekti na podolg rok.  
 
Pokraj faktot {to vo poslednite desetina godini se prevzemeni 
odredeni merki za namaluvawe na ovie vlijanija, od pove}e 
pri~ini nivniot efekt e limitiran. Od tie pri~ini, a vo 
soglasnost so pozitivnite zakoni vo R. Makedonija, novite 
sopstvenici ja iniciraa izrabotkata na studija za procena na 
vlijanieto vrz `ivotnata sredina, kako osnova za implementacija 
na niza soodvetni programski merki na za{tita, so koi ovie 
negativni implikacii mo`at da se nadminat ili ubla`at na 
prifatlivo nivo. 

 

1.4 Incidenti so istorisko zagaduvawe 

Hidrojalovi{teto kako objekt sekako predstvuva eden od 
najrizi~nite objekti vo celiot rudni~ki kompleks. Mo`noto 
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ru{ewe (celosno ili delumno) na ovoj objekt bi imalo 
katastrofalni posledici, vklu~uvaj}i duri i ~ove~ki `rtvi, 
golemi materijalni {teti i trajni o{tetuvawa na `ivotnata 
sredina. 
 
Duri i pri pojava na pomali o{tetuvawa vo sistemite na 
hidrojalovi{eto (koi se imaat slu~uvano vo minatiot period), 
mo`no e istekuvawe na golemi koli~ini flotaciska jalovina {to 
direktno doveduva do fizi~ko i hemisko zagaduvawe na site 
medumi na `ivotnata sredina vo zonata vo koja istekuvaweto se 
{iri. Od ovie pri~ini, hidrojalovi{teto ima poseben tretman, 
po~nuvaj}i od fazata na proektirawe, negovata izgradba, kako i 
kontrola na site parametri, va`ni za negovo bezbedno 
funkcionirawe. Imeno ovie objekti soglasno va`e~kata zakonska 
regulativa se tretiraat kako zemjeni brani, taka {to za istite se 
proektiraat, gradat i kontroliraat spored strogite pravila 
propi{ani za ovie objekti. 
 
Branata i prelivnite organi se dizajnirani so visok stepen na 
sigurnost, pri {to soglasno zakonskite propisi se zemeni vo 
predvid mo`nite vlijanija na prirodnite faktori (zemjotresi, 
golemi poplavni vodi i sl.). Site tehni~ki parametri na ovoj objekt 
se definirani vo poseben proekt za izgradba na site fazi od 
branata. 
 
Na branata postojat golem broj objekti za kontrola na nejzinata 
stabilnost (piezometriski bunari) koj zaedno so cela niza drugi 
parametri se kontorliraat soglasno predefinirana programa 
odnosno proekt za oskultacija i nabquduvawe na 
hidrojalovi{teto. Vo ovoj proekt se definirani merkite {to treba 
da se prevzmeat pri voo~uvawe na odredni nepravilnosti, so cel 
da se izbegnat pogolemi problemi i da se svedat rizicite od 
o{tetuvawe na objektite na minimum. 
 
Dopolnitelno, a soglasno zakonskata regulativa izrabotena e 
studija za poplaven bran, vo koja se kvantificirani site mo`ni 
negativni vlijanija od ru{ewe na branata, vklu~uvaj}i analiza na 
zonata zafatena so {ireweto na poplavniot bran. Vo ovaa studija 
osven rizicite od ru{ewe na branata, detalno se analizirani 
merkite za namaluvawe na rizikot od vakvi pojavi, kako i 
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procedurite za za{tita i spasuvawe na lu|eto i materijalnite 
dobra vo slu~aj vakov nastan, kako i merkite za sanacija na 
posledicite od istiot. 
 
Sepak vo rabotniot vek na rudnikot se imaat slu~eno nekolku 
incidenti koi imaat vlijanie vrz `ivotnata sredna. Celosniot 
zapis za sekoj od niv mo`at da se najdat vo Dodatokot od ovoj 
Prilog. Toa se zapisnici i informacii od incidentite koi imaat 
nastanato vo rudnikot.  
 
Edna od najgolemite problemi koi nastanale so hidrojalovi{teto e 
havarijata/ru{eweto na kolektorskiot sistem i istekuvawe na 
pogolemi koli~ini na flotaciskata jalovina niz prelivniot organ. 
Detali okolu ovoj problem kako i poplakite i sudskite razvrski 
mo`at da se poglednat vo Dodatokot od ovoj prilog. 
 

Za~epeniot - havarisan preliven kolektor, φ 1.2 m pred negovata 
havarija slu`el za sigurnosna evakuacija na vi{okot vodi i vodite 
od poplavniot bran, nadvor od talo`noto ezero na 
Hidrojalovi{teto. 

Ovoj preliven kolektor e so kru`en presek φ 1.2 m, koj tekovno bil 
nastavuvan, izveden e kako armirano-betonski, popre~no pod 
po~etnata-inicijalna i zavr{na brana, po leviot bok na samoto 
talo`no ezero na Hidrojalovi{teto. 

Po negovata havarija - pukaweto na rastojanie od okolu 400 m (od 
krunata na branata), istiot e za~epen so vgradenoto “zaptivno telo 
- ~ep” na nizvodnata strana na izlezot (staciona`a 0 + 370) na 
rastojanie vozvodno od okolu 10 m. Na vtoriot drena`en sistem i 
sega slu`i samo kako kolektor za izveduvawe na drena`nite vodi 
nadvor od no`icata na branata na Hidrojalovi{teto. 

Za~epeniot - havarisan sigurnosten preliven kolektor gi ima 
slednite karakteristiki: 

‡ svetol otvor na kolektorot............................................ φ 1.200 mm; 

‡ otvori za preliv na kolektorot...................................500×500 mm; 
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Prevzemeni se soodvetni merki za negovo sanirawe, a 
dopolnitelno e izgraden i nov preliven organ, koj pak gi 
zadovoluva site merki za nepre~ena upotreba na istiot.  

Dopolnitelno vo Dodatokot se dadeni i hemiskite analizi 
izvedeni od Tehnolo{ko-metalur{kiot fakultet za kvalitetot 
na jalovinata, kade se doka`uva deka nema upotreba i deponirawe 
na cijanidi.  
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I l o  y r e p 4 y e a r n e T o  H a  . n e Q e x r o r  n p e B 3 e M e H H  c e  r ' { e p K H  3 a  r 3 r ? a . : i  =  - , - -  - ,

c a ! { a  I i o H o  p e 0 i e H l t e  ( n p o 6 n t )  s a  u n r e p e e n q n j a  u  c a n a u t j a  H a  H 0 . 1 ? i : : l : -  - .

, . , -  Py 'gHr . t ro r  Byuuv  eegna  no  Hac raHaruo r  ge@exr  ce  op raJ1u , : ! , . : :  :  ,  -  -

x o l H a  t t e x a H r a s a q r z  j a , p a 6 o r u a  p a K a  ] 4  n p y r h  H e o n x o r H ! 4  c p e r c r B a  ! r  ! ! : ; . :  -  > , : : , '  - : -

qxc reEe  Ha  Kop I4Toro  ! {  npoc rop r . {Te  oKoJ ry  Kopr4Toro  Ha  peKa  To ro - : ; i r ' : =  . :  : -

Tono- r - *nua .

C r a 6 l r . n n o c r a  u a  6 p a x a r : a  " T o n o r u l . t q a "  c o  l e { e x r o i  n a : :

H e  e : a B e I e B a  B o  n p a u a $ e  '  O E H 0 C H O  H a C T a H a T 1 4 O T  f e g l e i i T  i i e \ 1 a  .  : - : : . 1 - ' ' .  -  = ' !

e , r r q  j a u u e  e p s  c t a 6 r , t : r u o c r a  H a  6 p a u a r a  "  ' - f  o  n  o  . n  H  n  n  a  "  .  h  o  e  - e r r . : : : : : : : - : i

* r ' u r i l l r o H n p a 1 6 e T o  H a  n p e H a x H 1 4 o r  u  r r . 1 e 3 o ! t e r a p c K t l o r  c t ! c : 3 v  i 1 : : -  : z : : r - :  r  - - : :

g a  o n e H K a  n a  c r a 6 n a n o c r a  H a  6 p a n a t a .

n e r o c p e f H o  c o  I p e B 3 e M e H r , l T e  ] t e p t i l l  3 a  c a H l l c a : :

H a  K o - r e s T o p o r .  E y u l r u  * e  r n  n p e e s e l l e  f l  c n r e  a K T t t B H a :  - i 1

1  - C o  r t e x a u H 3 a u r l J a  n  p a 6 o r u a  c H a r a  E 1 ' u t l r  ( :  : :



t ' . . '

per rHoro  Kopr ' ITo , f t e  r , r s rpaAu  npon l4cHr4  I I peMocryBaha  Ha  peqHoro  Kopr4To  14
. r  a .EeKBaTHU np r4cTar r14  no  3 rpaAHTe noKpa  j  peKaTa .

-Eyuur * t  Aoce ra  o6e36eAyBaue  Bo ,qa  Ba  n r {ehe  Ba  c .TonoJ rH l rqa  r1  Bo  , t !H r , rHa
TOa f te  ro  BpH l i  KBaJ r r4 re rHo  on  conc rBeHr4Te  pe3epBoap l l  3a  n l rBKa  BoAa .

-Byu r ' ru  nepMa l leHTHo (e  j a  npa ru  3a raneHocra  Ha  BoAara  Ha  r .13 re30T  on
K o J r e K T O p o T .  K a K o  r {  c a M a T a  n o q B a .

- B o  n o c n e g u i . r r e  r o A r 4 H 1 4  B y u l r u  u u a  3 H a q 1 4 T e J r H 1 4

T e T o  o n  a C n e X T  H a  e l C o n O r H  j a - 3 a u T l l T a  H a  o K o J r u H a T a

1 4  n O H a T a M y  C O  4 e J r  3 a  I I o ! r ] . 1 c T a  ] r  n o 3 n p a B a  c p e A r . { H a .

o I H o  c  .

- E y u u v  p a 6 o r r 4  H a  o n p e M y B a r i e  H a  n p o c r o p u j a  r a n o

3 a  H e A e J r H I 4  n p e r J r e A I , l  H a  H a C e l e H l 4 e T o  B o  c .  T o n o J r H I , r q a .
- E y u u v  ! r  g o c e f  a  B r o x y B a r ,  f t e  n n o x y e a  r . r  B o  r 4 A H r { H a

M O X H O C T T 4  3 a  S a r . r y B y B a 1 6 e  H a  q o B e K o B a T a  o K o J r l { H a  r  3 a  u T o  e

MaHn4ecr r . rpaar  nocJreEr , rqure  o I  6pauara  "Tono luuqa" .

BJr o ) f iy  Bal$a Ha xuApo jaJroB! f l l t -

o I  n p a l l 4 H a ,  T o a  ( e  r o  n p a B r j

Menuqr. rH c Ka o pAl4Har iH j  a

B O  r p a H I 4 t l t 4 T e  H a  C B 0 1 4 T e

M O x H O  n O M a J I K y  A a  C e

-Eyuur ' r  r t e  npa6orn  y rn re  HoEr l  1  5  (  ne ruaece r  )  pa6orHr . rKa  Bo  no ,c ro  JaH paooreH

u c B e H  c n o M e H a T I . . t T e  a K T I 4 B H O C T I T ,  B O  p a S r o B o p L I T e  c o  x ! l T e J I l I T e  H a  c e r o
T o n o a n u q a  e  r 4 H c t 4 c r r 4 p a H o  g a  c e  n o K p e H a r  r . {  A a  c e  A a n e  o A r o B o p  H a  c r e l H r . r r e
n p a ! [ a b a :

-0curypyeare  Ha qeJroKyr rgr lo r  r4Mor  r  .  e .  xy r tu re  co  noxyr ln l . rua ,  u ro  npr4
eBeHTyaJrHa tn reTa 614 uMaJro  L !  npaBI , l J rHo o6erxreryBabe.

-Bapare  Ha MoxHocr r , r  3a  Ar4cJroKaqu ja  i ra  ceJroro .

Ha

6uge j  f tu

" 30!1JI " ea

K O H E I I C H

0 r :
Ctpyuunor K o,! e r l lyM npr4
I IPMB "  Byunu "  -Pago eu  u

feHepaagu nr4penrop,

I ipo6 .  ! -p .  Banqo t {u6 .nnraH e  r l

oBue  ABe  npauarha  I IPME "Byuuu"  He  MoRs  Aa  naAe  A l rpeKreH oAroBop
He ce  Bo  HaAJrexHocr  na  I IPME "Byunra " , l t o  H r . re  f t e  paa ronapaue  co  A !

MOXHOCTt4  r , r  Haq l {Hr . {  Ha  oc r4 rypyBa6e ,3a  uTo  HaKHaIHO f te  SaseVe ! , t e
cTaB l l l TO MOXeMe na  cTopr4Me.

-3a  npo6 , reuo r  co  A ! r cJ ro raq r , r  j a  Ha  ce , ' r o ro  Moxe  ,qa  ce  noHpeHe npa ixa lbe ro
xa j  cu te  peJ reBaHrH l r  cy6 jeKru  no  Peny6rn rca ra  t4  I1ou r4poKo ,Ka [e  u ro  Moxe  ra
c e  A a r e  r o n p x H o c  3 a  r a K B a  o A J r y K a  x o j a  ( e  s a x r e B a  o n r x r e c r B e H r , l  c p e n c r B a , n o
Mof iHoc r  n  ue fyuapogHr4  cpenc rBa ,ceKaKo  14  co  oApereHa  o6BpcKa  Ha  l l pMB "  Byu r . f i . , r  "

29 .07  .  1998



/t\i)

dx
3 A l n c H 1 4 H  f u  a f  k , . o u

.  i i l

0 g  c o c r a u o n o r  o , q p x a H  H a  A e H  2 6 . 0 8 . 1 9 9 8  r o l .  B o  n p o c r o p H u r e
ua  I IPMB "Byq l . lM"  co  cneAHr {o r  AHeBeH peA.

! o n e c y e a n e  H a  x o H e q H a  o A J r y K a  e a  c a H a q u j a  H a  o u r e r e H u o r
R o n e K T o p  n a  x n g p o j a . n o B r 4 u r e r o  " T o n o , r u u q a " .

I I p i l  cy t  n r . r  Ha  coc raHoKor  6ea :

I i po6 .  l - p  B .  9uQanraHerL  T .  3gpaenoc r r . r ,  C .  l l , r r ee ,  ) l l  .  f oqes
B .  @ e H o e ,  T .  H y x y t a H o s  n  B .  K o , r e e  o l  I I P M B  ' , E y q 1 4 M ' , .

l 1 p o 6 .  l - p  B .  B H r a H o e  o g  f p a g e x H r . r o r  { a r c y , r r e r  C x o n j e  n  B .  B y 6 a r a  o g
M n n e p a r  I p e c u u r  -  C r o n j e .

H a  c o c r a g o x o r  c e  A o H e c e  c J ' I e A H r 4 o r  3 a $ r y q o K .

Ha  ocHoea  noHy leHure  14  naAeH14  KoHqenr IHcKH pe rue r  r j a  nP i ' l 8  E ] ' i l l { } 1
n F r . c r a n y B a  r i o H  p e a r u 3 a q i r j a  u  j a  n p r . r Q a r l a  n o H y A e H a r a  r o r : q e n r , r . i j a  o . r r  c r p a H a
u a  f  e o u u x r . r n e p r u r  M -  C r o n  j e .

0npegea6a ta  Ha  c rpyqHr4o r  KoJ re f  r . yM Ha  Byu r . ru  n  noHara r j y  e
n p o e r T H a r a  3 a A a q a  y c n o B H o  A a  c e  n o A e J r r , l  H a  . q B e  S a e n  r  r o a :

B o  n p e a r a  S a s a  u u a n e  r . t s A y n q y B a r 6 e  H a  A y r r H a r r , t H a  c o  r c o  j a  c e : : : :
r o  K o n e r c r o p o r  n  o B a a  p a 6 o t a  c e  n o A e , ' i y B a  H a  f e o u s x l f i r e p H n r  M  -  c r o n  j e .

B ' r o p a r a  S a s a  s a u e n y B a r n e  H a  K o J r e K T o p o r ,  . q o n o n H u ? e x H o  r o r e i : a  _ :
i ' { 3BeAyBa  Aynqor r {Hara  r te  ce  gogeLru  Ha  { l r pua  no ja  Hyg r . r  Ha  j , qo6po  } i  H9 - r ! : .  : - -
M H l i H o  p e r n e H u e  (  f  I ' l M  -  C i r o n  j e ,  1 4 u c r n t y r  s a  6 a x a p  B o p ,  M a n u e t a : r  C r , o n ; e

feonnxuuep i ' rH r  M  cxon je  Aa  Aoc raEr . r  rexHr {qKo  rexHo- {o rHo  c? - : . - - . : :
3 a  p e a n H 3 a r I ! r J a  H a  n p B a r a  s a s a  o g  f l p o e K T o r  c r p o r o  n p e M a  I p o e K r H a r a  - l a : : . 1 .

0 g  c u r e  n o H y A y B a q j 4  g a  c e  6 a p a  g a  g o c r a " a r  r e x H H q l i o  r e \ ! _ , . _ _ : :
p e u e H H e  3 a  B T 0 p a r a  Q a s a  s a u e n y B a 6 e  H a  K o n e K T o p o r  c r p 0 f o  n p e v a .  [ : i r : . :  - . _ - :
3 a! .aqa .

3 a  p e u e u s e u r r i  H a  n p o e r T o r  c e  o A p e A e H u :
I I p o S .  t - p  B .  B H r a H o s

I I p o 6 .  l - p  J b .  T a n q e s

E H n J t .  p y A .  u n x .  T . 3 g p a e r o c x u

E p r n n .  p y ! .  r 4 H x .  B ,  C n a c x o e c r c u



Ho cu  t  e .nu  Ha  rJe ruo r  r rpoe f iT .  na  P l lEr ! s  u y l A c  \ , .  f l J l n e b  A y l i J

@ n o r a q u j a .

3 a g o l x e H w  s a  H a 6 a B K a  n a  u a r e p n j a n H  3 a  H 3 B e . u , 6 a  H a  6 y u e n e r o
npr4r rpeMa na pa6otu  ce  l f ius ro  f  oqen n  C.  I , l rnee.  Cr . r re  uarepu jaa l r  nou
feouHxnHepunr  M -  Crcon je  (e  ru  nopucr r4  oA Mafa3r . tHor  Ha Byuuu ga  ce
e B 1 4 L e H T l 4 p a a T ,

2 . -

nPMB "ByquM" -  PAA0Bt4I l

i l p o 6 .  g - p .  B a u u o  Q n Q r u r a u e u

. [ r , rn r .  pyg .  nnx .  Toue 3gpaexoc . .

. [ i rnn ,  pyg .  unx .  Cnace ] l rHea

f l n n . x .  p y g .  u u x .  f e p a e u u  K o H a . .

[ u n r .  p y g .  H x .  ] r e r o  f o u e r

,[rn. ir  .  rpag. r.rnx. Touno Kyn' ' '  -  , .

[ u n l .  u u x .  r e x H .  B L i a r o  j  0 e H c  =

l eor ' le rap  Bac ! r r  Koree

Byu u r,r
2 6 . 0 8 . 1 9 9 8  r o s .

fpaqexeH $a rcy .n r  e  r  Cxon je

n p o S .  A - p  B .  B u r a H o e

Mlrn epa:r  Apecr4Hr -  Crcon je

B. Ey6ara Ar.{ I rJr .  pyA. r . {Hx.

,.- .*-{i:'

3 s- L--
q? 3 "fi1_,Io-:r. _
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- ri ._i

::-::-:::j : !: ta leKIITe
- - : : :: i: =srilpaql t
[:;: ::r-- , :.1-1--\3aii>e Ha

co cycneEltrpannEatdp]E-aa  3O nart xaA uaxc[rrar,ll
(ttflK) u co qr.rjamp 25 r'aru rag M!K, co rml
xKBoTr{aTa cpeAuHa u npupoAaTa HaA nportrflna]ffre

_- r: ,-:lejjlolgx e{ xrApojarosmrre.nlIIpeKy KoneKTopcKnor cEcrevIOT CBST
: - :.:i-fr-Fe?i-T?xalnui -, 

io Eorrp<airoT(rnrtrg g3BDtrIII-'I,_1

E i'::L: r 
-::-:xr: 3a[r tTa I{a xuBoTgaTa

,cTaHAapfitr B

i ":11r:i =: :.i::5efir,,ro

{.8 '-'!i::. --:a =aa

r4 rrpflpoAaTa; He ix
3A 3AIIITINA HA

:: =: --::Eg,r rpltpuroK rro qrr. 45 cr.1 ron. I E 6 og 3axoxor 3a 3altrTrfra E \I r&i=":---'ri5. @pEpoAara (Or. reofi]ia-pM 6p.69/9fl-a-
Ir: r"j!:ru :: --i:: 14 n q,ren 19 sras 1 oA cIIoMeHaTBor 3axoH 4 U;ren 4 pegen 6poj ,l
i ' ,:H:--.:- _r3. rracs+E arpj1x1_ae4q:e (Or.recmn< sa Cpft 6p.9tt/) u roq<a 2_l- 

-_:--j LIg9lQ$aIFJx x1sotrq:e (Cr.recHuKEa CPM.6p.9/84) u ro.fia 2
-- -. : ' :'" - . - o1 Op:tyra 3a MaKcrrMatHo AOnItrTeHUTe KoHqellTpat[trr Ha* *:?. + {_-:: n onac}M Marepntr Bo ueryperry6nuuc:..e
? : "-r -{ . : *.:'::-\'5-lrrqKl{Te BoArl tr rognr.e xa xpaj6pexaroro uope na JFoclarrrja'  - i : -  = .  t t p - r 6 p 8 / 7 8 ) .

t't il) t;,,IlrKA MAKEAOHIIJA
rt il | | ll('ru pc-TBo 3A xItBoTIIA CPEIHHA
pt N ! LTIITIKII IIHCNEKTOPAT 3A

IIIBOTHA CPE]IIIHA

TO OCTIOBEH CYT PA.IIOBHIII

"a 
10.03 19e9ron.

L r o u j e

i:" -,-=:sa Ha qJreu 48 og 3aroror 3a rrpeKprlorpre ("Cr.BecuK ua pM.': -: -- i::;1.:;rqxrror uHc[eKTopar 3a )Kmcrr'a cpeM'a ,,pu M_E'ucrepcrBoro 3a
i_t::-: -: -:. _-:€ -7=a nofl{ecyBa:

B  A P A I b E

3a troBeN/Babe |Ia llpexpltroqf,a trocTama

lptrfH& II.P.\I.6. " ByTIIIM" oA paloBnrn

i tT[r { IITG
Ha geu 25.01.1999 roU. so 10.05 tracor AoruJro Ao ficreryBa]re Ea

.*-r- l  , ' . - . , ' '  ( , .)

ti:,

l , / 4
" ,/,,1



It'il8: Banvo rlx$nuranerl oa paqoBxru, , leuepaaen FpeKTop Ha fI.p.M.E.' E)'qI4M " oA pafloB'rn, K.KO OAroEopHo nurle Bo qpaa'oro Jrrr[e.

3ATOAITITO:

3arrlTuTa Ha xuBOTrIaTa cpeAuHa co

D-r_-_,,-3_'!-::-
o )'rBpAqL qexa uacranariiego6olEFa

AeKa He
B

- co ruro cropan npeKpmoK tro tu!. 45 ct. .2 0g 3axouor 3a 3arrrruTa 'r yf:urpe'vBarse sa x@gr'ar,cp€Fa B trpzpoAara (cr.;.;;';;ril dp.olllo), au aoBpcKacolureg14 rgaes19ili-;;#"rrarzor 3axo".

IIPTOTIIB: CxeeIDEer, 
tpfrcKrrcp ua xaApojanoanrne sa fI.p.M.E.' EyqItM' on paubsntr, x*o.ilo;;;;; nrlqe Bo npaBuoro rrrr{e.

ffi :Lffi Y:".::_":=i;i.:*^;;;;;djff Toj;trffi ;.,TH]rtBa &r oA.lIanule na iaaornra. 
". 

ir-^ ;;;-;*'- 
a 'Pvrr/rdDlbaula pu3rf{ra

rrFlroirjxe'o Ecrervnan-a 11Ti'-^jl-^Tl 
Ha-AeH 25' 0llggg.6a. aoLoo xoI Hffi,"xx"lm{iTn*"il iiiF"*il';';: ;*.lff;'#

[g"1.1Tli:i,'Y3 ::: :ryv:lv:A ;p;d;'#;ffi ft ";
ffi *"ffi ,#"'j:5::1T^.pjy,'*-Mrdi*,;'#H#;;:tH';:ffiJ;#:T*i":*iI Yg* *; ;';'v"# ; #ffi:^"iliff : ;:rPcc?asan co pa6ma u ne E3Bpnnu AorlonHurenr," 

"u--'"*'" 

z'J tt''t ta naA lvrr'll , Ee
:ptf grsmarvnf,r+e lrq 

yrIlu u cTpylurE trcTp,Dl<}tsaga'

ffiT3"ff.Te Ha rrp'Mrrrlre rtrro roBene ;;;;.;Til]f#""ffifficpcu|e E uPEponara.

..) mro cropufl [DeKpruor no .$t. 45 e.2 og 3aronot 3a 3arlrrura El.npcr5rBarse u. fuor*ura cpetrBrra tr rtprpoAara (Cn. rectmr ua pM 6p.69/96), ab rlEre co v:reu 14 r r{reu 19 i:rar 1 .A dd;;;; il;* 
rq 'r rvr up.ovlvo

a Ha x(trBOTHaTa cpeAEHa tr;##f "# ;#:"T:llr *"*ma:: l*il;.dfi,#;ffi H,#HIH"J####':XTX*-nn***v-!G:"#;ffi*''&fi -ff""flTiJ"ff
ilff.HlT1"T_lofl ff ",tX,**"":l;l'i;'ilii;T;;T#H?:fi l"J;
ffi,1X?.*X'i;::-Hil3'::T jl-1'^'j1.;:-il;;;ffi ;ffi ffiffiXffffH",:'#ffjJ:'X#J:I:::H"^l*Jlaxannqa';";";;il;##;;;##"T3ff :Ha crroMer{arr{Te pexr nag Mak.

3ATOAIT(}
ue

aanfi-rro- ae-E
Ea xmoTIIaTa cpeMHa IItrp€FTIII_JIre_1gglxoaD r'.repx1r-il
fiacorIyDal5e

co orneA Ha



It

OEPA3JIOx(EHI,IE

rraamo' peny6n^rKn rrHctreKTop 3a 3amfura u yra[pe'yBarse Ha xr.rBorHara
ry: 

trpf,poAara, npr MrurucrepsrBcrrc 3a xEBorHa cpeAusa, noctarryaajful noqtroef,a Aollgocr fips Bpmerf,e rra utrcrrerrpcKtr HaA3op , u3Bprurl yaug ni nurle-ro sa [es 25.01.1999 E. B Ko'crarupa co 3anucr* 6p.23-20.N', og 23.oi.rggs *r.
E -

- rL ?5'01.1999 ro*Ea Bo 10 qacor n 5 mrrrs goj4euo e no EcrexyBarf,e sa
*ry jaaonrnra og xrgpojanosxrrrrero fipeKy KoneKTopcKtror ctrcreM.
I511T T"*rp ro 11 qacor u 10 mlrryu.r, rpr rrrro {creK,re 2000 rrrerpu
rt[ Frosea Bo peKa Tononpqa r perca Jlaxaauqa.frperxopro Ha KoreKTopor c€
: ErePBeT|rgl_ 1a 3aqe[yBal5€ IIa ApegoK]rETe BoAtr rrop2rF{ rrcTeKyBarse ra
F- s^nes,20.M.1998 rog ro 10:30 qacor ro rp"uerpaerri og 40 l"o;yrr.r u corpmr q 0'8 nsrnu xv6ma Bo ceKyH,qa u xoucra'upauo co 3arruc'r.r* sa xoHsrararpja
6p- (Bul{tr o4 3ti.oz.ioo8^roguxu 

"o 
npu.y"ruo ,iu g"p".rop na enora4r.rja Cnacerrm ryn p1rc EqreKrre 1920 ueryu ry6nulaaorrna ro pera Touornuqa. 

'

Hsrme 3a cautrparre ua KoJreKTopor ce r€BeAyBaHu oA srpatra rrafo.---epum -M og CKonje. Ha urnegyaanure pa6oru 
"" " "r"pru"" 

i"*r***rFr nPa,F EeMoxHosr IBaeAyBaqoT eKclrnnurTHo Aa fo npLrKOKe E3BeAeHsro
fa-E. ur{TepBeHrgtr ce BpEerru 3a caHr.rpaBe Ha KoJreKTopoT rro
Ertryt-.ro ra jaaorura og 20.07.1999 romua.

IIe ren 26.01.1999 rog e y_3lprueu noaropen yBun rpr urro e KoficrarupaHo co- 6p.2+2O00 og 26.01.1999 rog. gera: 
-

fiypu to rlsreKylarseJo ua ja.norrma rrrro ce crrfru xa 4en 25.01.1999
rr3 -c rIEEmo pa6merrero ua enmaqaja ce Ao u3BpluyBarLero Ha rrpeuamrrvBi ber Fryraa jaaorrnra ua uo6es6egau no*uqiniu'u no.puj-6;;;;il *
-=" 

T"* Ha pE3EK Ha opoxyranero xa jaloruuara ab nogpaliero na'--1r Ba EoJreKropoT.

__ Or Eaemajor 6p.11.3.0043 ox 05.07.1999 roAtrHa on euauvro _xeMxcKrre
=-- 

q *;r"ry" npo6u og cr?aHa rra erpfma !r osrafleua rnrcrrrypja p)K

5Hr ox Cxonje ce yrBp[yBa 3araryBarie ]ra u3rrrrB Ha KorreKrop ria ippm
X- 

* y:: Ha cycrreHArrpanrrMarepnu og 34493 lrhurap, urro npercralyBa
gllT '"[ h'Is' co'rac'o ypeg6ara sa r:racueuxaqrja xa rbgate (cn.necm xa
CLI 6F984) rale M,S( 3a cyclenArpauu irecnrqKrl Kor.r Moxar Aa ce ucryrnrar Bo
-n3 

Krraca Bo xoja cnafa pexa Touomrrqa e Ao3BoJreHo go r*laxcroryr* g0
=aP.Bf'o ocHoB Ha ucrrTe MepeEa e KoHcTarr.rpaHa BrrcoKa xolrqeurpar{oja ra
F oA 4,2 urlnurap H_a u3JruB oA KoJreKrop nrro e 3a 42 nara ru'n f"flf ,.r'Ero roqxa 2 pegeH 6poj 216 og Oglyxa 3a MaKcr{MaJrEo AotrFnr€mrer}lqt ry Ha paAlror{yKnu[u u oIIacHu MareprE ro ueryperry'6JrKKnre
lygsrypenybnnvxure rogr{ tr BoAETe Ha xpaj6pexoroto uope ni Jyrocnarrja (
G- .-r ra COpJ 6p.8/78).

t



it

OBPA3JIOXEHIIE

faaamor peny6nr.{xtr uHcneKTop 3a 3arETETa u yraupeAyBarf,e Ha xuBorHara
=:1^r 1133"r", upr MnucfepsrB(yro 3a xcEBorHa cpe[uHa, nocranyaaj*u nocf,FxoeEa Aorygcr fips Bpmerse sa BrrcrreKrpcKn HaA3op , u3Bprru{ yBaA E; nuqerGc'ro Er treE 25.O1.Lggg n. B Ko'crartrpa co 3anrcrnrr 6p.?3-20.00' on z!;.oi.rsgq.or.xera :

. Ha 25.o7'L999 ro*rra Bo 10 qaco. u 5 rr,mryrn gojqeno e Ao EcreK)tsa*€ lra
Faorarycxam janoauna og xrgpoja;ronurrrrero'np""y *oo"*ropcKtror czcreM.HreqBas€To rrpeKrr*ano go u qicor u lOrnrpu , rrp' rrrro trcre*rre 2000 nerputy6m janoanra Bo peKa Tononrmla u pexa laxaruqa.nperxopro xa;;;;;;p", *
:p_In€ru srTepserllrtr_ 3a- -3-aqerryBarse ua Apeu&Krrrrre BoAu rropap ucrexyaaire ra
JanoBma ra aeu 20.07 .7998 rog ro 10:30 qacor no npeuerpaeri og 40 dryra u co
:m"":*8 y";P:*.yf3a Bo ceKyrua u Koucrarupano co 3arrucHnK aa xoucraraqnja
op. utFzLL(X, on 30.07.1998,ro-nrura Bo npucycrBo rra ArrpeKrop ua enora4r{a Cnace
Hlner, npu u'ro usreKlre 1920 ueryu ry6urjaaoruna ro pexa Tononnuqa. 

'

Pa6orsre 3a caur.tparle _Ha KorreKTopor ce r{3BeAyBar{u oA crpaua Hareourureuepnrr -M og cronje. Ha urregyranu're pa6oru r" 
" 

rr"pti"" .ri";.o*
trPllev noPam HeMO)KHOSI rBBeAyBaqoT eKCTTJIUqLITHO Aa ro npl.rK Ke E3BeAeHOro
perIIeEEe. curwru ,IHTepBeHrgs ce BprrreHtr 3a casupa$e rra KoneKTopor rro
ucreKyBarsero ua jaaoaraa on 20.07.1999 rouna.

Ha len 26.01.1999 roq e yTprueH roBropeH yBHI rpu rrrro e Korcrarsparo co
3arrr{cHnK 6p. 2420-00 op 26.01.7999 roA. [eKa:

flypn uo ucreKyBarrero ua jalormla rtrro ce cnyqu na gen 25.01.1999
roA' e npeKlrr{aro pa60rerrero na snomqnja ce Ao rcBpuyBa,"ero Ha flpeHacoqyBab€
xa Qnotargrcxara jaroauna na no6es6e4ra noraqrja n noxpaj .i*"r*il' ."
:::yl:""neH Ea ps3nr Ha oMoxyBarf,ero na janoruxari so nogpa-rjern xacaHarlrrJaTa Ha KoJreKTopoT.

Og ?baeu'rajot 6p.11.3.0043 og 05.07.1999 roArHa oA enauxxo -xeMEcKEre
3.aTjA 

."l"rT" npo6u oq crpaHa rra crpyqxa x onnac.rena axcnrryrgja pX

l{,llptt "o 
c\orje ce yrBptryBa 3araAyBarse Ea rr3rrrrB Ha KoneKrop ri" icr*,lS

."j l* no ?91o,1 Ha cycnerrArr_paHr Mareptru op344g3 ur/rurap , rrrro npercraByBa
1l-l naru Hag M,qK, co racuo ypeg6ara oa x.racueuxarg.rja rra aogur" (Cn.recxm ua
cPlI 6p.9/84) xaqe MIK 3a cycrreHA'paHtr rrecu{rrK[ Korr Moxar Aa ce ucnyrrrrar Bo
3t1rre1l13 

Krraca Bo xoja cnafa pexa Tononxuqa e Ao3loneuo 4o uarcnvyv g0
LlYxETaP'ttp3 .cHoB Ha I{CTrrre Mepe*a e KoH.rar},paHa BrrcoKa xoxqeurparrrja ua
rytas"ox og 4,2 url',.*ap Ha u3JruB on KoJreKTop rrrro e 3a 42 naru run r"rm ,o :urorc mqxa 2 pegeE 6poj 216 og Oglyxa 3a MaKcrrMaJrlro AotryrtrT€MreromFrrparul Ha paruroHyK;runtr rl o[acHr{ MarepHE uo uerypeny-6lrwre
nryrcrrr'rneryperrybnnvxrre BoAn tr BoAUTe Ha Xpaj6pexcroro rr.rope ua Jyrocnarrja 1C-r- ,rr sa COpJ 6p.8/78).

?
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F;I ' '6NHKA MAKE.qOHHJA
3A YPEAHHSAM, |-PA.qE}i(HHIIITBO

. F TAI,UTHTA HA }XHBOTHATA CPE.qHHA
PC'IYE B,T.IK}1 HHCNEK'OPAT 3A 3AIIITI{IA H

II{^I?EAYBA}5E HA }XHBOTHATA CPE.qHHA H NPHPOJIATA
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:YT.t alylrt" H yHanpeAyoalbe Ha xflBorHara cpeallHa H nphpoAara npx MrlHucrepcrBoro3a ypoafi3ax' rpa{exHHUJTBO H 3auTnra Ha x{4BoTHara cpearHa, Bp3 ocHoBa Ha rn. 74 04 3axo,ror3a 6!rra FpaBHa nocranKa (,,cryx6eu nHcr Ha copJ" 6p. 4286) n qn. 33 0A 3axoHor sa ra.ur!,ra' rt{arrEAyBa}be Ha )xHBorHara cpeAhHa I np]tpoAara ("cryx6en BecHHK Ha pM,, 6p. 69/06) nprltf*i1,.Tn"y"Tl HaAsgp nslpun yBrA Ha nhqe uecro xa ae+tfuje4.|s1Er., Bo BpcKa co:

6e.

3ANHCH',IK

as /TPlV66vurta
JA I((ITTATHPA CNE.QHATA COGTOJEA:

C:rgeosso ;:rue
E\: -.Eig,'rEy]arifi eTo :

199=& r.

3A KOHCTATAUHJA

UJTO Ce ofa Ha yr.

V,

;3'|. qE a.x . ,6p . :_
pctgr He
xa pd- regro

fP T.Is*e p

, ( / e '

onL!Tl,tHa

I
3anncxnror e nfdqurax Ha crpaHKara

& i d

3A 3AIIJTHTA 14 YHAflPE.qYBAFbE HA
cPE.qnHA h nPHPO,qATA

^**'
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i n  A
rBllvFr$l' l l1H

rrtAttFEnYBAlSE HA

A MAhEI IO I IHJA
YIITiAIIH]AM, TPA,qE}KHHI]JTBO

I.IA }T(I4BOTHATA CPE.IIHHA
HHCNEKTOPAT 3A 3AIIJII'ITA H

}I{IIBOTHATA CPEA'4HA H NPhPO'qATA

q.. O8'2-4'@ op fuo7 rcs&-r.

3ANHCHHK 3A KOHCTATAUHJA
'  

H""nrnropor 3a 3aurhra H yHanpeAyBarbe Ha )KllBoruara cpeAxHa t{ 
ry'-p:1"-l^ il l.yxH*crepcrBoro

i 3 a y p 6 a H H 3 a M , r p a 4 e x H u r u r a o f i 3 a [ ! T h r a H a ] K ] . l B o r H a r a c p e A H H a ' | B p 3 o c H o B a H a  
q . ' t ' 7 4 o a 3 a x o H o r

I sa onulra ynpaBHa nocranxa (,,CryN6eH flrcr Ha CQPJ" 6p 47186) H 'rn 33 oA 33l.9n9t sa 3au ra
) '
I H yHanpeAyBabe Ha )K'leorHara cpeANHa h nplpoaara (';Cnyx6eu BecHxK Ha PM" 6pi 

-6:19^91 1T
j up*eroe si nscnexqrcxr.l HaA3op r3gpgJti yBrA Ha nt4qg Mecro Ha AeH-19- f ' Bo BpcKa co:
)
I r.,t c->-_1,
l

{ Ha o6lenror LUro ce Haora Ha Yn

i  6P _-Bo
l.ln xoucrnrnpA cnE.qHATA cocroJsA: i

t
J O; ioaoPHo nnqe

J eo npernprniarxrero:
- tlur.r. <Lur,/rrud-

onulTHH apoaeH Ha

Ha pa6. Mecro

np,r Bpuebe Ha Haa3opor np cycrByBaa:
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HHCNEKTOP 3A 3AI.1ITI4TA h YHANP'NYBAI-bE



PENYENhKA MAXE.qOHHJA
3A YPEAHH3AM, TPAtrE}KHHIUTBO

H 3ATIITI4TA HA }KT4BOTHATA CPE.qIHA
, PENYE'1'IqKH HHCNEKIOPAT 34 3AI.IITHIA H

I

!

ONUJTTIJA

t
t
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t
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a
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a
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L-

Ha pa6.  MecTo

} C-r'' q C-,A v-2. e..,,^ r.^qr.u 6 1.r-r1o lt8u v<)

YHAIIPE,qYBA}bE HA XhBOTHATA CPEAHHA T NPhPO.qATA

ap. " i1,2.<l ,  Oo oa /f .o { .  tgg , l* r .

3AnhcHt4K 3A KOHCTATAU',IJA
l4,,CneKTopor 3a sauJThra H yHanpeAyBa*e Ha xu'orHara cpeAhHa H npl,poAara npx MxHxcrepcrBorc3a yp6aH]'{gaM, rpaAexHHr.rJTBo_ H-gaurrrra Ha xr{BorHara cf"4rna, Bpg ocHoBa Ha rn.74 oa 3aKoHo-r3a onuJra ynpaBHa nocranKa (,,Cayx6en ll,icr Ha CopJ,, Ap. +l lAAl fi rn. 39 oa 3aroHor oa salllrHret1 yHanpeAyBabe Ha )KrBorHara cpeAhHa I np poaara 1,;CnyN6eH Becutr Ha pMi,PM". 6p. 69/96) npr.

' j!!l r., ao BpcKa col
BplleFbe Ha/ rHcneKLlxcKH Haa3op ,i3Bprltr. i yBt4A Ha nulle Mecro ua AeH / !- , o | . 1g:l:: l  r., 'Bo BpcKa col

/-b' cs

. - n
na o6jexror

r . {

JA^KOHCTATHPA CNEAHATA COCTOJEA:

poaeH Ha

3anacHhKor

"^ d ?-rt a7 ' 38
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NY6NilKA MAKE.qOH},IJA

U t a

t t€ o(iterroT
iP t t t , ;  ^

JA TII€I AT}IPA C'IE.qHATA COCTOJEA:

Qruoporqe
a) npemF.iarxrero:
.q/o.- a.qFa:

HPcTBO 3A YPEAHH3AM, TPAIE}HHHI.IITBO
H SAI.UThTA HA }IMBOTHATA CPE.qhHA

PENYE'I}4qKH HHCNEKTOPAT 3A 3AIJJT}IfA H
Y}IATIPEAqYEA}TE HA XHBOTHATA CPEEHHA H NPHPOAATA

s, .2v - to , oo oa ,1,6,a/ ns 3_r.

3ANHCHhK 3A KOHCTATAqHJA
'ircne*Topor sa sauJTrra r vHanpeAytsabe Ha xl,BorHara cpeAhHa r np,poAara np,, MxHHcrepcrBoro3a ypSaHH3aM, rpa.4exHlujrso h galltrgTa Ha xlBorHara ciegr"u, Bpg ocHoBa Ha qn. 74 oa gaKoHor

fffi1[ffjii":::ii1,J:g"Il1:! f*.r Ha copJ,, 9p,'+ttagl H qn. ss oA 3axoHor sa oaurTl4rax y'anpeayBalbe Ha x,BorHara 
. 
cpeAxHa h npxpoaara (,ioryN6en BecHkK Ha pM,,6p..69/96) npuEtrLEtbe Ha ,1HCneKqHcKh Haa3

4t -_  ,  _  
op  HSBpr rH yBr ' tA  Ha ruqe Mecro  Ha aeuJ6,a t  pg j r . ,  Bo  BpcKa co :
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PEnysI|t1KA MAKEAOHL1JA
Mt,,I H I4CTEPCTBO 3A XI4BOTHA

P e n y 6 f i 1 4 r { K u  u H c n e K T o p a r  3 a  x n B o T H a  c p e A h H a

o

flO:Muxucrep sa XuaorHa Cpe,qnna
F-gun Tonr llonoscxl4

Ilpeguer:34ft VICHVIK 3A KOHCTATAT_l14JA(H3BAAOK)EpOJ:23.20.0
oA 25.01.1999t-OA.

HAOfl:
Ha 25.01.1999roAhHa eo i0.r n 5 ntrnyru 4oj,qexo e Ao 3roreMeHo

rcrreKyBarhe na $noraqucra janoatxa o,q xragpojanoBurrrrero npeKy
xonet(TopcKHoT C 14 CTe M.

Hcrexyeasero npeKuHano eo 1 l,{
am{rerpa Ky6Hr janoBrHa)

Ilpe4xo4ao Ha KoneKropor ce BpuleHlt HHrepBeHqHH 3a
3areflyBalbe HaA ApeHax(HxTe BOA'|.

Pa6ornre ce il3BeAyBaHn oA reohHxeHeplrHr-M- og Cronje.
Ha useegyeaxure pa6orr He e lt3BpueH TexHhqKr4 npueu, nopaAn

r€rcxnocr n3BegyBaqor eKcnnnqrrHo Aa ro nphKaxe uoeegexoio
pe||cHre.

Hxrepaexqurre Ha KofleKTopor ce BpujeHH KaKo KoHeqHo peueHHeg:l 
_j1llqat€ cocroj6ure, nocre cnuqeH ,r3nHB Ha janoB[Ha Ha

Z).O7-1998ro9.

3AflHCHHK 3A KO HCTAT AW A E,p.24-20-00o,q 26.01 .1 999rog.
HAO&

_ Cocroj6ara co ucreK Ha janoennara r noHaraMy He e
cra6rnnsnpaxa.Pa6orersero na $noraqra e npeKhHaro l,l HeMa Aa ce
nyurH AoAeKa He ce H3Bpul4 npeHacoqyBa$e Ha nyMnara xa no6esbe4na
noKaqxa xa xn4pojanoBtaurero.

O4 ucrexor na janoennara
TononHnqa h peKara Jlaxaeflqa.

FA

u 10 ulrnyrn, rcrer{eHo BKynHo

3araAeHo e Kopl4roTo Ha peKara

Mouenranno co npeKuH Ha Aoryp xa SnoraqracKa janoBuHa
xoflrelHara Ha ltcreKor oA KoneKTopor e 20 l/sek.

I-IPME Eysr'rrr,' pa4oanur uMa h3rorBeHo eKotolrKo-TexHonourKu
npoeKT h ncrHor e cTaBeH Ha yBxA Ha HHcneKqHF.

,,\. /

l-na eeH eerf yO6rar xra ;aHcneKrop
Cnbb}lb'Btacfoe

\ \ul I'J "
\\,p"
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.r ^t*xyBaFbe, ycnyryl !4 npoh3'oAcrBo

Cxofrje

Iru
l,nHh,cTEpcrBO 34 xr4,BoTHA GpEAHHA
PENYs'NfiqKh hHOREKTOPAT 34 XIBOTHA
CPEAI4HA

QAK? 366-.929
3a F-AraH Onagqo pncrToB

C K O N J E

xe1\,hcKa

oA peKa

noBhtt le

lBo nprlor Ha lr.hcrogo.Br.r.
aHar,rsa r" ryo"rp, "" r"r:Tt;""::;.:: il:;::"T*ff:_TononHhqa" pexq J1axa.66.qa h Ha h3res oA rblerrop oA xhApoja_xa fl Pl4 6- 6yqr,rry:faAoehl.] AocraBeHH Ha I n, , o.," - 
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PylHr,rqu u xErIE3ApHlrrlA 'r4HCTr4ryT" AA - CKOruE
- JA3OO 3A XefiUCKO - LUeXHOJIOTUKU UCUULUySA6A U

SAU UULAA HA tCLt60U fiU14 CDeOUHA -

DII ITAJ : \-/ ( 1gg
G H O N J E ,

'KK3&,!f{,Fr',^
. AHUt4ol-JEPCHO,ltryLurno

6p. '/q 1' (pq j

".9r,oo1io;gf roa.
ONrcBPIIIEHATA

OA XI{BOJANOBI,IIIITE HA NPME . EYIII,IMII OJIOTAIII,TOHA

flapauerap P. JlaaaDtrqa
i l r .

P. TononHnra Ko.nexrop na

)o{npojaroBrxtrTe

Cln$aru so.&, %

Xnoptt4P. Cl', %

Xene3o Fe?', %

CsrmgryM SiOr, 7,

Anyr.Ie{yM Al'., %
, _

KaJq{yM CaCOr. %

Eaxap Cu'., %

OnoBo Pbr'. %

1,14

0,008

4,15

t )

0

18,02

0,0004

TparoBu
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0- , ,  I  l .

i ' " \ "
; l  i i

0,5

0,007

3

0,0004

lparoBtl

! i

0,34

0,007

rparoB!
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0

0,0005



tIp.6p.1218/99

BO I4ilETO IiA IPAIAIIIIIE
EA IEITENUKA MAIO'[OEI4.]A

ocaoaniot cyh Bo Pasoaur, KsRo EpBocrgngtiPgl!tg--::-:{l'

"o.."""il3i"1vii;ri! 
Mrae bansr6n co ssiucxrqep Jlusuis Ma'otreB€'
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BO L1METO HA TPATAHI4TE HA
PENYSfl14I(A MAKENOHhJA

nPX.6p.257l2Q00

Anenaqnoxuor cyA Bo [1lr n, eo coBer cocraBeH oA cyAt4ure:,{nrr,tr,rrap
Koaavoscxn-nperceAarefl Ha coBeror, Ha4nqa flnurrpoea u Anren Crojanoe-
qneHoBr4, co 3anhcHr4qap CyaaHa flruurpoea, peulaeajkr,r no xanOure usjaeeHu og
o6eHHeroro npaBHo nHqe Py4urax aa 6arap "6yvr,trv'-A!-pa4oenru,o6eruerure
oAroBopHH nuqa Baxvo gu$nraraneq n Cnace lAnuea n 4aajqara og pa4oeuru, nporr4B
npecyAara ra OcHognuor cyg ao Pa4oeuui,Flp.6p.1278199 oA 9.09.1999 roAuHa, Ha
ceAHuqara oApxaHa Ha 11.04.2000 roguHa,ja AoHece cneAHara:

n P E C y A A

Xan6ure r:jaeeHu o4 o6euueroro npaBHo nuqe Pygtux sa 6axap
"6yvurr,r'-A!-PaAoBl4ul, !4 oA o6enxer!4re oAroBopHr4 n qa BaHqo
9u$nrraHeq u Cnace lAnuea u 4eajqara og Pa4oerur,-CE Ol6rlBAAT
KAKO HEOCHOBAH14.

flpecygara Ha OcHoBHr4or cy4 ao Pagoeu w[lp.6p.127Bl99 oA 9.09.1999
rognua,-CE nOTBPAYBA.

O S P A 3 I I O X E H 1 4 E

OcHosHlror cyA Bo Pa4oeuu.r co npecyAara l1p.6p.127\lgg oa 9.09. 1999
roAHHa.rlr orrrachn 3a BuHoBHt4 obehHerhre Py4xrar aa 6axap "Eyvrarr,l',-Afl-pagoeur_u
KaKo npaBHo nhqe 3a eAeH npeKpu.lor og vn.45 cr.1 r.1 fi 3a eAeH npeKpuJoK og vn.45
cr.1 r.6 H ABara og 3aroHor 3a 3aLUTr4Ta H yHanpeAyBabe Ha xhBorHara cpegr4Ha u
nprpoAara. a obsuHerure Bauvo tlra$nrraHeq Cnace lzln ee 3a no eAeH npeKpuoK
og qn.45 cr.2 Bo a.co cr.1 r.1 og 3aroxor 3a 3aulr ra yHanpeAyBaibe Ha xrBorHara
cp€AHHa lt nphpoAara u no eAeH npeKpuoK og vn.45 ct.2 eo B.co cr..l r.6 og ncrnor
3€IKOH h fh Ka3HHn U rOa:O6e Heroro npaBHo nhqe 3a ABara npeKpuroKa oA no 150.000
AeHapH 3a ceKoj npeKpuJoK My e u3pe\leHa eA HcTBeHa napHqHa Ka3Ha BO fi3HOC OA
300.000 AeHaph, aropoo6auuerhor BaH.to gnsnnraxeq oA no 15.000 AeHap aa cexoj
npereuroK rnh eAuHcrBeHa napuqHa Ka3Ha 3a ABara npeKpluoKa 3Hoc on 30.000
aeHapr u o6guHerror Cnace ly 'nues co nap!4qHa Ka3Ha oA no 7.500 AeHaph :a cexoj
npeKpuloK vnu 3a ABara npeKputoKa e4uHcrBeHa Ka3Ha Bo u3Hoc oa 15.000
4exapn.Boe4uo ce 3aAonxenra rpojqara o6ehHeru Aa nnarar cexoj o4 no 2.550
AeHapH Ha lrMe nayuan Ha cyAoT.

a xan6a . O6gfiHeroro
npaBHo nuqe P 3a oaKap 'Ey:yM", npecyAara ja no6raea nopa4u ndipeutHo u

o
I

I
t

HeqenocHo
npeAnara

rrBpAeHa
xan6ara

QaKThqKa cocroj6a h noBpeAa ua ri,rarepujanHhor 3aKoH 14
yKuHe /  npeAMeToT Bparu H?'  ,  - -

cyuTecTBeHh
HeqenocHo

na npeAnara

-O6ehHerhor 
Baxqo ulrasnraraHeq npgq/Aara ja no6raea nopa4r4

noep6[I-I5-i[-[d4=6.rare-66--npeKpDb.i-HaranocranKa,norpeuHo

Aa ce
n 4 Aa ce npBocreneHara npecyAa

u nocTanKaTa 3anoe.

yrBpAeHa $arruvxa cocroj6a h noBpega na uarepujanH or 3aKoH,
Anenaquour,ror cyA Bo tl-.lru n 4a rr,ry ja yaaxr,r xan6ara, npBocreneHara
r npeAMeTor Bparu Ha noBTopHo cyAel6e.

npecyAa yKl4He

-99r"Sl4st-E!999--{ry€g npe_cylara ja no6raea nopaAn nofpeurro r,l
HeqenocHo yTBpAeHa QaKTULIKa COCTOlba, norpeuHa nphMeHa Ha vareplr janHnor



3aKoH 14 nopaAH OAJryKaTa 3a Ka3HaTa
npecyAa Aa ce npe!4Haqh, nocTanKaTa

Anenaqnouuor BO LIJThN
Aa co cnhch Bo npe.qMeror u qenqku ru

h npeAnara xan6ara 4a ce
3anpe unu Aa My ce u3peqe

nP>K.6p.25712000

yBaxr4, ooxafleHara
no6nara xagHa.

o6xaneHara

ne crolar- xan6enure HaBoAh Ha o6e!4Heruor BaH,{o Llr,r$nnraxeq, 
4a

:3:;.,"J:j31":""# -::,t"l::::iri_ npecyAa cropf4n cyufecrBeHu noBpeAr4 HanocranKara nopaAu roa urro norpaj npaenoio nrqu'6;""-;;";;;; #"H,ffO;:oAroBopHr4 nhlla BO npaBHOTo rt4tle, a He caMo eAHO OArOBopHo Jlhqe. Bo 3arconor eanpe*pl'orr!4, a u eo 3aroFror 3a 3auJTHTa r,r yHanpeAyBabe Ha xuBorHara cpeAuHanpxpoAara' He e hcKnyqeHa MoxHocra Aa 3a-npeKpuroK Ha oAfoBopHo nhqe Bo.npaBHontrqe oAfoBapaar noeeke JiHqa Kofa Ao h3BptrJyBarbe Ha npeKpuoxor r(e 4oj4e coAeJCTBHe vnn co nponyurarbe Ha AonxeH 
"agrop 

oA crpaHa Ha noBeke nu4ajActoTaKa' cornacHO 'in 2 0A 3axoxor 3a npeKpuoq!4a", au np"*proqHara oAroBopHOCT,Cenp'MeHyBar ogpe46ure oA ontu'4.T,qen oA Kpr4Br4qHfiOT 3aKOHl4K, a Bo on[Jrhor AenoA KpnBr4qHhoT 3aKOHt4K

;r:i j: j; j:r;;;;;;?aruT:,"Tff #[;T:",,JT:";?iff "#::Bo o4uoc Ha oAroBopHocra Ha o6euHeruor BaHvo gr,r$nraraneq Kaxo reHepaneHAHpeKrop Ha npaBHoro nuqe, o.euHerlor co xan_6ara He rqocraByBa craryr unuH3BaAoK oA craryror Ha npaBHoro nraqe py'ur,rr aa 6axap ,,6fi;,_AA-Ajo"r, 
*u*onorfpena ra xan.egure HaBOAl4, nopaA' rJTO l4.rhre HeMoxar pa 6npat noce6sooqeHyBaHH.

Bo ogxoc xa $axrrvrara cocroj.a, xan'enrre HaBoAt4 Bo rp re xan6r ceHeocHoBaHh' 'poecrenexuor cyA BO TeKor Ha nocranKara u3BeAyBan AoBOnHo AOKa3U,rrBpAyBafi sarrr ro' o'ar Ha roBap Ha o6suHerrre,uo h raKBh KOr4 r4M oAar BoKODXCT' na Bp3 .cHoBa Ha npaB,nHara oqeHS Ha AOKa3fiTe, qenocHo 14 npaBrli.rHo efrBpAeHa OaKrHqKara cocroioa.
xal6erllre HaBOAr4- Ha.o6a F{eroro npaBHO rl4qe fi Ha o6erHer!40T cnaceHnuee eo oAHoc Ha hcreKor Ha janosuHara o.q 2o.oz. t ssa roAuHa, npBocreneHuor cyAtu a*an Bo npeABhA KaKo.Aefi o4 ogopaHara 

"a 
o6er,.,"rfr. ;, ;; ;;;;aH KaKoHenpeABHAeH uacran (.qe$exr), oeaa nocranKa He ce oAHecyBa, Ho rcreKor HaJanoBHHara oA 20.07.1998::AT-1 npaBhnHo oA crpaHa 

"" 
niro.runu", io, 

"ya "
3eueH KaKo SaKr nocne xoj og crpaua Ha o6erHel
::1"^1".:1 ;';; ;;;;4e 4o aa6pan"r"'u no"nll"rf iJ:""T:IT""ffi1ffff'J:x3peKara Ha npBocreneHara npecyAa, a o.ehHer re BaHqo qrQnrl; ; ,1' ,  cnu."l4n,ee raxo oAroBopH14 nhr-{a ro nponyuJTune ,,' AonxH or Harq3op,KaKo uro e on u.raHoso H3peKara Ha npBocrene_Hara npecyAa. l-lpaeranno npBocreneH or cyA yrBpAhn Aano npeB:leMaHara cauaqnja Ha K.fleK'opor no creKor Ha JanoB Hara oA 20.07.1gggroAHHa, ue 6un H3BpueH TeXHHqKfi npt4eM 3a Aa ce yTBpAr4 Aan fi3Be.qyBabeTo enpaalinHo. oAHOCHO Aann AaBa MOXHOCT 3ajaroeu-une:o. Fropa4ra ioi n po nv",,."' ;6 ;;;;rr; 

";::il:T#;" ::Yr.J;Ir"r"l:uoxe 6es6egHo Aa ce npoAoflxrl hcnyuJra$e Ha janoeuuara eo .panara Tononxrqao4 qnoraqujara e cyur Hara Ha nponyuraHure o6apc* oa 
"ip"l" 

,""i6Jrrurrr"na nop2An l4creKor Ha janoernara 
_e 4oj4eHo Ao nocneAuq re, Kor4 3aeAHo cogejcrerajara xa o6er4Herfire f qfiHar o6ene4ara ,J np"*p,uoqrre 3a Kou ce orfiaceHH3A BHHOBH],I H KA3HETfi.

HeocHoeaHu ce xan6eHure HaBoAr4 Ha o6errAoKa3H 3a HacraHyBarbe Ha nocreAnq re, 
"or""j:t:l;f"i:tflF:"H":"ffi ?:"X:peKHTe co cycneH'qfipaHh n/arep 14 HaA MaKcuManHo Ao3BoneHhre xorqeHrpaqnlr. ogH3BpuJeHrlre aHafiv3v Ha 3aso40r 3a xeMfiCK.-Te"ronor*, r,lcnHTyBaba 3auJT ra HaxHBorHara cpeAhHa npr pyAH14q,l ,1 xene3apHrlr_la,,Artcrvrtyt,, o! C;;;, u,r[our, .u
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onecHnTenHfi oKOnHOCTr4, a HfieAeH ofq xanr4T Bo cBo re xan6u He x

oTcTanyBabaTa OA MaKCUMaflHO AO3BOneH Te KOHLIeHrpa+vu Ha cycneHAhpaHu
Marepun n L! JaHuAu HaA nponuuiaHr4Te HopMH, a !43Beurajor oA r43BpueHara xeMucKa
aHan[3a Ha MOCTph Ha BoAa oA peK Te TOnonuuqa r flaxaenqa, e H3BeAeH Ha
rnaBHltoT npeTpec KaKO AOKa3.

Ha npaounHo 'l{ qenocHo yrBpAeHa $arrravxa cocroj6a, flpBocreneHhor cyA
npaBhnfio ro npuMeH[fl u 3arouor Kora Ha[Jon ga eo gejcrarajara Ha o6a HerHre ce
coApxaHu ooenexjara Ha npeKpuot.lt re 3a Kou ce ornaceHh 3a BrHoBHh, a nopaA
npur{l'fiiHTe norope HaBeAeH h.

*@q na .poj'.lr ur", Acornf,€F5lnl19-6[TEtdn6r:a nperpLu sranHo
oAMepeHu u HyxHfi 3a nocrl4rHyBaH,e Ha qenra Ha Ka3HyBabero. Flpu o4MepyBabero
Ha Ka3HHTe, npBocTeneHuoT cyA fl4 HMaI'l BO npeABHA C Te OTeX TenH 14

a
t

-__flop3gl cero rope HaBeAeHo, cneAyBaue, a cornacxo ,fi38 oa 3fl, Bo B.co
vn.375 o4 3Kfl,xan6rare ga ce o46rajar, a npBocreneHara npecyAa norBp4r4.

nocToebe Ha
TIITO

3anucuuvap,
CyeaHa

onecHHTenH O T H C T U

ce HeocHoBa

flperce4aren Ha coBeror,
,Quunrap Kosa.loecru,c.p.

AnEflAUI4OHEH CyA WTnn, 11.04.2000 roanua.

IIOYKA:flporne o^e-?a npecyAa He e AonyureHo xan6a.

| ' y  / , , t a  e l  l <  3  a l'  E  !411t t1"  . r .A .  -
C) : l  K  i r  [ _ )

P a . q o o r r : ;

t
I

l - l p r r r , , e H J og\ 2i&
:l r y*r+c l ) 1 1 , - 7 1 , , . r ,

ol v3/

, - \ \

lJap.
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a . A .

H e  e  I I p o x 3 B o A  O A  n o H T r 4 H y r 4 p a H a T a

H e n p e A B r [ e H  H a c r a H  ( g e $ e x t  ) ,

6 p a n a r a

H H C T T , t T y T

I i lTl i l l  ,  no

UA Apy ra  c rpaHa ,  3a  HopMaJrHo  u  6es6eguo  Ha l rpa ryBase  ua
noc ro r4  TexHnq(a  Ao tcyMeHTar1 r4 ja  ras ro reeua  oA  c rpaua  ua  pygapc r< i ,

-  C n o n j e "  n a  n o j a  e  r { 3 B p u e H a  n  p e e u s n j a  o g  c r p a H a  H a  p f O  _
r ro  j a  ce  B ! , ru t4  HaArpag6ara  ua  6naua . ra .

,,f I

,

I0

J A

P V A H  i I  i <  3 n
' -6 y . {  r . :  !H"

I Ip .  Bp.  7278/99

0CH0BEH CyI - PAI0BT4U

AIIEJ1Aq140Hr.{0T cyI _ [TI4r]

0g o6nrzHeruor  PygHur  sa  6anap ' ,Byu l r r , l ' ,  a .A ._  paaoeuu
H a  n p e c y n a  I I p . E p . I 2 7 B / g g

Co npecygara  na  0cNosnr4o r  cyA  so  pa4oerau ,  I I p .6p .  IZTB/gg ,
r rpaBHoro  J r14 r {e  -  pygnur  sa  6a rap  "ByuuM"  a .g ,_pagoerau ,  e  o6e rue to
SaeAr . ro  co  e ropoo6nr ' rHer r40T  Baxuo  v rasau raHeq  -  KaKO re 'epaJ reH AxpeKTop
l l  r pe roo6nuHerno r  I , l r f i ee  Cnace  KaHo ,q r4penrop  na  pE  0ao raqu  j a ,  sa
H a B o A H o  c r o p e H  [ p e n p u o K  n o  q J r e H  4 5  c r a e  1 ,  r . 1  u  r . 6  c r . 2  a o  n p c x a  c o
I ' j r eH  14  n  19  0g  3a rcouor  3a  sa r r r r4Ta  n  yHanpeAyBar6e  Ha  xuBorHara  cpe -
A I { H a  n  n p a p o n a r a  ( C l  .  B e c n u x , B p . 6 g / g 6 ) ,  3 a  u r o  c e  K a s H e r u  n  r o a :

1  . l l peoo6nuner rzo r  co  [ap r4qHa  xasHu  uo  Buc r4 la  og  300  .  000
EeHapr {  ,  KaKo  r4  cyncHr4  Tpou lnoBr4  og  2 .  bb0  .qeHapr4 .

2 .  B r o p o o 6 e u H e r r { o r  c o  n a p v q H a  K a s H a  B o  B r 4 c f i H a  o g  3 0 . 0 0 0 , 0 o
A e H a p r 4  ' i  c y A c n r 4  r p o  H o B u  o g  2 . 5 b 0 ,  o o  g e H a p u .

3 .  T p e r o o 6 e r a H e r r 4 o r  c o  a p r 4 q H a  K a s n a  B o  B r 4 c n H a  o g  1 5 . 0 0 0 ,  o o
AeHap? i  i . r  cyAcKr . {  rpo  KoBr4  og  2 .bbO,oo  neHapr4 .

I l p n o o 6 n n n e r r a o r ,  p y g n u r o r :  e a  6 a n a p  " B y u u v , ,  _ a . g . p a g o e l r u ,
HesaAoBOJ leH o [  , qo*eceHara  npecyAa  eo  6aa roepeMe '  po*  nogHecyea  xaa6a
l i  npecyAara ja o6xa;ryea Bo r leJrocr oA cr,reAHr4Te up14rl l rHr4:

1.  I Iopa4lr  norper lno r , rJrr . r  He r{eJrocHo yrBpneHa qlaKrr.rr tKa
c o c r o j 6 a .

2 .  I l opanu  no rpeuHa  np r4MeHa Ha  Marep r4JaJ rHoro  r rpaBo ,  oAHocHo
n o B p e A a  H a  S a K O H O T .

l . l l o r r reuuo  r , r J r  14  r IeJ rocHo  y rBpneHara  ( tan r rau rca  coc ro  j 6a  ce
c o c T o h  B O  C n e l i H O T O :

1 - 1 .  l l c r e r c o r  u a  j a r o n u H a r a  H a  2 0 . o 7  - 1998  rog .  oA  K  o  J r  e  K  T  o  p  c  K  , . r  0  T  c r l c reM .
p a 6 o r a  H a  p y A H r 4 K o r ,  H e f o  r o a  e



I o fpe r rHo  cyno r  yTBpA l4J r  [ a  Bo  HaBeneH14oT  repxoA
f ' oAr4Ha ,  Tpo  j qa ra  o6B14HeTr  HenoBoJrHO r r4  14sBprn t  J re

o A  2 0 . 0 7 . C 9 9 8

co 3a l toH r rponuua_

AOrrrJre Ao 14cTe-

MI4Te Mepnr4 a HeIoBOJIHO r4SBprrr r4Jre nonoJrHr4TeJrH 14 Hayu r  14 cTpyqHf i
I rcrpafryBaBa '  3apa,q l4 oAcrpaHyBa$e Ha npr4r t r4Hr4Te,  I ITo AoBeJIe ,qo
gerpagaql l  ja,  Ha xr4BoTHaTa cpeAfiHa r4 npr4poAaTa rrrTo
KyBabe  Ha  ja rc lBxHaTa .

HAI IPOTI4B ,  ' 'PUq ' 'HATA 3A  HACTAHYBA$ETO HA ACSEKTOT BO ICOHKPCTHI4OT
cJ ryqa  j  He  e  cy r l rec rBeH,  

" yKy  
t4gHao f  abe  Ha  To  f i o6pgo  a  Bo  r4c ro

BpeMe r ' {  KaaJrr4TerHO perre'r4e 3a 6e36e[Ho 6,rorcupa*e Ha rrcreKyBabe Ha
{ 'o raqnc ra ra  j a roBnHa,  ga  r r ro  ce  Be ,q 'au  , , peseMeH '  cu re  cb  BaKoH r rpo -
nu inaHr4  Mep$r4  r4  no rpe6uu  rexHr ' r r r * r4 -TexHoJrouK,  pe  eHr4Ja ,  ro  j  ce  o f J re ,qa
Bo  cJ re ,qHoro  a  roa  Benuarn  ocJ re  20  .  o7  .1gg8  ron raua .

-  BenHa  r  ce  nocTaBeHV BeHTnrn  Ha  I13J Ie3OT O.q  Ko , {eHTOpOT 3a
peryJ rnpaHo  r4cny rx ra r [e  ua  j a loeuHa .

-  Begqau  e  , t gBprneuo  f l peHacoqyBane  Ha  { , ro ra r {  c ra ra  i a roe rua  so
e S e p o T o .

-  14sBpueHr . r  KoHTaKTh  co  noee f te  c rpyqH14  14HcrHTyr {Hr . r  oA  BeMJara
14  c rpaHcrBo  sa  paopeuynarbe  Ha  npo6 le r " l o r  oAHocHo caHr rpaBe  Ha
g e { e r c r o r .

-  aHraf iupabe HA !O, 'ne le,OJIOuKa eI{Una ga yTBp[yBa16e Ha J, rOKarI t r  taTa
14 npnponara  ua  ge$enror ,

-  n S B e c T y B a h e  H a  r l H C n e K r l l i c l c r { T e  o p f a H u  f i  r l 3 B p r x e H u  K O H C y J r T a q n t r
C O  H I 4 B .

-  aHraN pa$e  Ha  Qupr , ra  " lE0 l4H l l i 14HEp14Hf_ [4 , ,  _  Cnon je  Ba  npoeKrHpa16e
r {  c  aHar l r i  J  a  na  ge ! [ex ro r .

-  aHrax r4pane  Ha  c rpyqHa  e ( r4na  Ba  KoHcyJ r raqu ja  r . r  penusn ja  ua

"exnur {Ho-TexHoJro rx ro ro  peueHr4e  on  rpa ,qexeH Sarcy , r te r :_  Crcon  j e ,
-  N P E S E M E H I 4  O P T A H I 4 3 A I T I 4 O H O - T E X H U I { K O  T E X H O J I O I I I K I I  M E P K } r  H A  O C H O B A

nro  ce  noc raBeHr4  noHT14Hy14paHo pa6o tHuqr , r  Ba  cJ re ,qebe  Ha  coc_
to  j 6a ta  14  t rgBec ryBar [e ,  KaKo  r4  sa  f l peBgeMarbe  He l rocpe [Hr , r  aKTr . {B_
HO CT I I  .

06es6egeHu n  o  HyAr4  o .q :

-  f pagexeu  r4Hcr r4Ty r  "Maxegonn  ja , ' _Cnon  je
-  PTE "80P" ,  l , lHc , rn ry r  sa  6a rap  Bop- ,
- "Cnugep  n ra r l . r nyM "  *Cnon je

Eearpag
-  0 ! rH ra  ! rHTepHar l14oHa : i  Tpe jg -  TexHoro ru
-  " M a { M e r a r -  l 4 u u x u u e p u H r  " .  C x o n j e



t - r . og  gpy ra

J . -

B o  o g x o c  H a  K o H c r a r a q r z j a r a  c y n o r  n a  o . q  2 0 . 0 7 . 1 g g 8  r o n r r n a ,
o6s t . t ue t t4 re  He  f l pec raHaJ Ie  co  Hop l4c rehe  Ha  up r4po iqHr , r re  6o raTcTBa .
He  l l pec raHa ; le  co .  pa6ora ,  cyAoT  no rpeuHo  y rBpAr {J r .  i .
Hanpo tnn  o6guue tu re  r4  no  npBr4o r  r . r  r ro  BTopr4o r  Hac raH r4MaT nper r4H
ua  pa6ora  -  npo r r3 tsoAcrBo  14  roa  no  co l c rBeHo  co rJ regyBabe ,  , : . gs3
Aa  vMa ce  go6ueuo  6 l i . l r o  Ka rcoa  Ha lo r ,  3a  sa6paua  xa  pa6ora  ogHaAJIexHI{Te r . iHcI IeI tq} lcK14 opr . ,aHr4.

. {o noairrrelHr4 AoKasr. l  :

6 o r a t c r e a  B o o n u r o
BAEE H  l IC  T  Ef f  HA

K O . { e H T O p o T .

o,q  BoAocronaHcra  l rn  cne rcqu j  a
o . q  B o l o c r o r r a H c r c a  n H c n e n q u j a

c TpaMa flpef i f iHoT Ha pa6 ora
He  e lu jae  oAHo cHo

Qaoraquc ra  j  aao  e i l ua

B . o B . 1 9 9 B  r o g .
8 . 0 2 . 1 9 9 9  r o g .

oAHOCHO KOp l rcTer6e  Ha  np r4poAHI re
He  Moxe  ga  6 r , rge  np r4qnHa  sa  noSrgy_

Hr {s  Mec ro ro  ua  ge$erc ro r  na

o A

o A

A O  n o r H r , r T e J r e H , q o K a S

-  t  Tpy t IHo  Mr . r cJ rehe  o ,q  npo {ecop_AonTop  Bacu , r  Bu rauoB,  rpa ,qexeH
Sarcy l re r  -Cnon  ie  .

1 -5 '  I i o rpeuHo  cyAor  y rBpAr4J r ,  Ha  ocHoBa  Ha  xeM! {cKa  aHaJr r , r3a  Ha  npo6a
oE Qnora r l r4c rca  j aao r r r i a ,  seMeHa o ,q  r4c1 ,e ro r  Ha  KoJ reKTopor  Aa  Bo
JaJ roBr4Hara  14MaJro  np r4cyc rBo  Ha  qz jaHugu  HaA AosBoreuar :a  M l l i .
Hanpo , rue ,  i 4  Ha  r J raBHara  pac lpaBa  l r  Bo  oBaa  xaa6a  rc taxuyBaMe
AeKa on  c r4Te  ' uoce rauHr4  aHaJ IU3r ' r  x3Bpr reH[  OA HanBopeuHr  r4HCTr r r y -
r i x r4  I ] pen  HacTaHOT U nocJ re  HacTaHor  He  e  yTBpneHo np l r cycTBo  Har l l r JaHr lg t r  no  j a , roeunara ,  nopaA i4  u l ro  He  e  MoxeJ ro  no  u l r xo  j  c ; r , vua  j
Aa  .qoJ .qe  Ao  ne lpaAaqrz  j a  ua  x r . tBo rHara  cpe .q r4Ha  r4  np f iAopara .
He  ropuc rene ro  Ha  q r  j aHr . rg ra  Bo  npoqecor  Ha  npo t iBBoAcrBoro  oe
AoxaxyBa  u  co  $an ro r  t t tTo  HeMa npu jaeeuo  Hnry  eAeH c : r yua j  na
I [TETH14 NOCJIENI4 I {14  T{JTI {  TPOBChC HA ] f i , {BOTI4HCTC14 I4  PACTT. {TCJICH CBCT.
I i o rpa j  c ! r re  HaBeAeHr . r  r r  np r4J , roxeH,  goKa314  Ha  rJ raBHara  pacnpaBa
Irpr.{JraraMe 14 AOnO
-  Mr4Crehe  og  npo$ 'gp  '  Koc raguH HrHo , roec rN-  TexHoJro r rKo  MeTa- r !p [ ! rK r i

Sa rcy , r  re  r  _  Cxon  ie .



A

- - ( i .  I I ocne  Hac raHor  oA  Broporo  14c reKHyBase  on  25 .o1  . l ggg  roAr4Ha ,  cyAor
norpe Ho yTBpEr4Jr AeKa He, Ce npe3eMeHr4 nponr4uaHr4 MepKr4. r{  HayqHo 14
c rpyqur . r  xc rpaxyBaba  sa  o rc rpaHyBane  Ha  ge@enro r .

Hauporf tg,  ce rrpegeMeHLI MagcHMaJIHo cI4Te MoxHr.r  Mepnu r4 aKTr, tBHocr14 ,
sa  rpa  j no  pe  ren r {e ,  r l r o  ce  o rJ reAa  Bo  cJ regHoro :
-  nopagr4  o r racnoc ra  r ro  n r lBo r  Aa  ce  y rBpgu  e {e r ro r  on  npBoro  gaqe-

nyBabe  co  BJ re ryBahe  oA  r , r sJ re30T  Ha  KoJTeKTOpOT OA CTpaHa Ha  r43Be_

nyMarror 
'  f  EOl4HXtl4 HEPI, I  Hf -  M '  -  Cron je,  ce npeMr.rHa Ha npyra Merona

Ha  y rBp lyBane  na  e {e r to r  oA  gaqenyBa}be  co  noMou  Ha  Aynqebe .
Auraxupaua  6eue  leo lou rna ra  cayx6a  co  6yuaura ra  onpeMa.

,{ouo.nlrutelu14 AorcaBr, :

-  aHraxr4pabe na "fE0l lHfi l {HEPL{Hf-M"
e Q e n r o t  o n  3 a q e f l y B a n e -  u s s e u r a  j

na  e tpentor  sa  npBoro  sar ie r ryBabe
na Sopr' ,ruparr4or rter og 6erou eo

-Crcon je ,  sa  y rBp,qyBabe Ha
oA reoJrout ta ra  c lyx6a sa  y rBpAyBat
-  {o ro  cHr4MKa og r , rseageno jagpo

K O J T e K T O p O T .

7-7 .  Bps  ocnoea  Ha  peByJ r ra rn re  og  Ayn r lebe ro  npa renero  Ha  npo roq r4Te
Ha Bogara  oA  KoJ re rTopor  ce  np l l c ran r4  noH aHra )Kr , rpabe  aa  Qupuu  sa
n o Q r o p H a  c a u a q u j a .

-  " fEO14Hl l t14HEPI{Hf-M'  -Cronje
- fPAIEIfiEH I, iHCTI4TYT - Cronje
- JAPOCJIAB tiEPHI4 - Berrpag
-fPAIElltEH OAKYJITET - Crconje
CO I I ITO I IO C14TE OBI4E AI {T I IBHOCT14 E XSBPI IEHO SAI rEI IYBA16C HA HOIEKTO-

p o r .

l loBpenaTa Ha saKoHoT oAHocHo rrorpernHaTa npr{MeHa Ha
laa repu jannoro  npaBo  ce  coc ro14  Bo  roa  rn ro  cyAor  Boonr l ro  He  f14
seMa '  B0  npe [B r4A  c r4Te  aHT l rBH0cr r4  r . i  ge j c reu ja  r l r o  r r4  npe3eJ ls
o6BI4Her I4Te  ga  cau l4pane  Ha  eJ IeMeHTapHara  Henorona  Ka I ro  i 4  Te l (nna ra
sa  usnao fane  cneqr . rSuuno  rexHr4 r . rno  peuenr4e  a  r cou  ge j c ren ja  n  aHruB-
Hocrn ce rJ ' reAar rrpef iy cr,rre npr4Jro:t(eH14 Aottagr.r  oA cr,paHa Ha o6e! i_
H e T ! 1 T e .

Ha ocHosa  Ha  npuJ lo r reHr4Te  n f i cMeHu go*ua"  r4  r4sBeneHr4o r  no r {ag  co
yBng  Ha  rJ raBuara  pacnpaBa  Ha  14BBaneHoro  j a .qpo  oA  npBoro  3aqeny -
Ba6e ,  EeKa  14  BO npBaTa  r4HTepBeHqr4Ja  l IMa  14SBpueHo SaqenyBarse



E

i  r !  | l oc r r4 rHara  Io6pa  a rxes r40Ha  EpcKa  noBe fy  00pMr rpaH140T  6e roHcKr , r
rrr !n 14 I IaTocoT Ha KOJTeI(TOpOT O,q UTO jacHo ce rJreAa AeKa Ir  npr4 npBaTa
H H T C P B E H q I 4 J A  I 4 M A  O A P E . q E H O  s A q E I I Y B A I I E  H A  I C O J I C K T O P O T  f f O E  B O  I O J I E M A
Mepa Aonpr4Hece ,qa 6rge snaunr€rrHo rroMS.Jr t4creKor Bo BToporo 14creKy-
Ba tse .  0Bo  j  Qax r  cygo r  Boo [ I lTo  He  ro  uMa BeMeHo Bo  npeABr4 [  a  r . r  He
B O A E J I  C M C T K A  O A , P E J I E B A H T H O  N P T C Y T H , I T E  O K O J I H O C T , I  f i T O  J A  U C K T Y T I Y B A A T

npeKpuoqHaTa r ra  n  ceKaKBa Apyra  oAroBopHocT Ha o6B[HeTr4Te.

0g  cero  Hanpe[  r ' r .Hece 'o  u  r rp r4roxeHr4Te AoKaBr . ,  KaKo 14 oE c r4Te HaBereHu
Aonasr4  Ha rJ raBHara  pacnpaBa,  I IpEnnAfAME Ha HacJroBHr4or  cyg ,  ga  ja
ynax l r  xa l6ara  Bo qeJrocr ,  ga  ja  y rcnHe l ipBocrer reuara  npecyna n  Aa ro
orSpaz 6apaneto  3a  r roBeAyBahe Ha npetcpuor rHa r rocranna,  r4Jr  p r  ga  Ja
f lpexHaqr ' r  r rpBocre f ieHara  npecyA@uro o6euHerure  6u  6nae oc .no60.uenu
o,q  o6Br4HeHuero  r4  oA r {gpeqeHr4Te (a3Hr4 .

IIOIHOCI{TEJI HA ]IIAJIBATA
A P  " B f t j 1 4 M " a .  g .  P A l 0 B 1 4 l
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CTPYEHO MI4CNHSE
I

Bo apcxa co npo6rloMot Lta npoAopor Ha @noraqr,rcxa Janoeuua xrsKoneKropor Ha lanoorluroro 
^.1oJ,onHiiiil,io'i"" "n 

craroBxurrero /IeKaAenoH.npalbgro Ha OnoTar.llrcxa Janootxa 
"o 

,"no*noro oggpo, a np,, Toa cooApxyoalsoro Ha Hx'oro Ha BoAara un,uno*noio
la soAa . co nnou""ia' -nv"na .ia norpe6;t; - 

;d ;fff#"T,f,flrr:ffi1[T?:pnoraqujara, KaKo r nononHr4run oro'r"r"*!r"il," n" gB€HaKRRrs BaA*.*v$Kss\$K\$D$r lnDbxuuvsarueTo Ha Koptrcrerie 
"a 

BoAa oA xl,tApo cxcroM'Manrooo'), 
u na xpar Kaxo AononHrienm noeonna oKoflHocr HocoMHoHoro

::i31ry1"9 Ha eoAdre oA iryuynaqr.ia,'"e-"o*e Aa 6xAo nprt{}rHa 3anooropHo no6yAyoarue 
,1^1c1119xenhia 6noi"qurcKa Maca u Hojoxuolrcr€KyBarbe Hu3 KoneKropor, 3aroa ,uro co,"i,

l1glgy ,"" noi7" do i,1g1*y:91e "1 -,;d:1,?l',H'i3$'0,1T:T:HacraHyBaar HHKaKB.,. npoMeH[ Bo cocroloard ila ranperan ara Bo raroxHoroesepo H nscrqnara 6oa11 rorilry .sap;A;;il;;" rexHrqKo pesorxparteSnoraqrjara na p.6. 
-s11y, d.a. FAoJra;, ""o 

npeBseMeHn ,r Apyru::?ll9A"lt uepxn (4eguxrpaHra Ha'irasa #pV..rH, cpe4olr Bo AeHoBHre nocnenpoAopor) npoAonxr @ paoora.

Cxonle, 06 tO 1999 Co notnq

npoQ fl-p Bacun Burat/oe



Ha 6aparue na l-lPME "Eyvnv" o,q Pa,qoanu, a Bp3
ocHoBa Ha noroteM 6poj na nprnoxeHil xeMhcKh aHanr3H Ha BoAara
oA oBnacreHh 3a roa rHctfl 'yqrr (Peny6nrrxr 3aBoA 3a
3ApaBcrBeHa saurilra, [-{enrap 3a nphMeHa Ha paAhol43oronr Bo
HayKara v cronaHcrBoro Bo Cxonje r TexHonou.LKo-Meranyp[lKt4or

$arynrer eo Cronje) oA KoneKropor na 6pana TononHnqa n no4
cenoro TononHnqa Bo noAonr neprloA Ha BpeMe, aHanr3hre 3a
xeMrcKr4or cocraBor Ha qBpcrara Sasa oA cpnoraqroHara
janoeraHa, cnhcoKor Ha peraeHchre Koh ce ynorpe6yeaar Bo
npoqecor Ha Snoraqnja ra KoHeqHo Ha 6asa Ha concrBeHoro
creKHaro hcKycrBo oA HeKonKy npoeKrh BpgaHh sa excnonaraqrja
Ha aKyMynaLir4oHoTo e3epo Bo nocueAHrre ner foAl4Hl4 peann3fipaHtl
npexy TexnonoLuKo-MerarypttlKt4or Qarynrer eo Cxonje ro AaBai/
cneAHoro

M 1 4 C N E F b E

1. Cxopo crre Aocera HanpaBeHr xeMt,tcKt1 alanv3v' Ha
Mocrprl oA BoAara oA KoneKropor h noA cenoro TononHrqa 6es
ficKnyqoK noKaxyBaar AeKa BoAara no cfiTe cBoil napaMerph,
ocBeH hcKnyllHTenHo no oAHoc Ha KoflrlqhHara Ha cycneHAhpaHhre
Marephh Bo r..{enocr oAfoBapa Ha KBanhrero.r Ha BoAa o4 ll l xnaca
no chTe ficnhryBaHfi napaMeTph, BKnyqyBaJKh Ja fi coApxl4Hara Ha
r-.lhJaHhAHXTe JOH14.

Ha qBpcrara
.t^^ ^ ^
LlJd.Jd. ,qeSuHrpauo
npr4cacrBoro Ha creAHure coegrHeHnja: Cu, Cu(OH)2, Au, Ag, AlzO:.
SiOz,  Fe,  Fe:Oa, S,  K2O, NazO, MgO N CaO, coe4rreHnja caMr no
ce6e xpajHo cra6unnr, no
MO)I(HOCT BO peSynrar Ha
qrajaHrgHr joxr,r.

n eo o6pareu cnyvaj 6eg Hfiraxea
xeMhcKr4 npoMeHil Aa Qopr\,tltpaar

3. Bo rpynara Ha peqleHcr4Te Koh ce ynorpe6yBaar Bo
rexHorouKror npoL{ec Ha Snorafluja Ha pyAara ce ynorpe6yeaar:

2. lloaekexparHo t43BplleHtlTe aHanL13l4
oA QnoraqroHara JanoBHHa ro hMaar
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e) Perynarop Ha cpeArHara

- raceHa Bap Ca(OH)2

ltuEku ro cero rope Bo npeABrA co anconyrHa
crrypHocr Moxe Aa noTBpA[Me AeKa e ilCKnyqeHa ceKaKBa
MoxHocr sa nojaea fi nphcacrBo Bo BoAara Ha qrjanra,qur joxu ao
6hno xaxeh KonrquHh 14 KoHl{eHrpaqhfi.

4-p xocrayllg{xra, pe4.npoS.

Cxonje, 01.10.1999 roAhHa -.,'



PEnvEnn KA TmKEAOHI'IJA
i+riucrepcreo 3A xreorHA cPEAt'lHA t'l
NPOCTOPHO NNAH'IPA}bE

,.,*P-';ZPX:#:E

k:iiixi*u^ltHcrrEKtpJ4[JA-xr'rB€rHAcPERlrHA
2fl,07 rog.

AO OCHOBEH CvA PAAOBI4IU

Bps ocHoBa Ha r{neH 48 og^ 3aronor sa flpexpuroqra ( Cn' eecnnr ua
pr,,r op. J!/si t,, "n"t 

75 r. 5 o[ 3axoHor 3a u3MeHvgahbe r AononHyBabe
Ha 3aKoHor 

"u 
*r"orrut" cpfi'"u (Cn' eecrrrax rla PM 6p' 2412007 r')'

Apxasnnor [HcneKropar sa iqeorrla cpegrHa npra MunucrepcrBo 3a

ireorna cpeAxHa u npocropHo nnaHupaH'e' noAHecyBa :

EAPATbE
3a noBeAyBalbe npeKpulotlHa nocranKa

flPOTI4B:
flpaexoro nrqe:

Apyurrao 3a npou3BoAcrao, rproer'rja u yctryru EyLluM AOOEfl

Pagoeuut

3ATOA IIITO:

llponeaegyaa lr llcnyuJTa Saragyaa'rKx ilarepxll x cyncraHqx Bo

ueAryilrre Ha xrBorHara cpef,'{iia, Ha HaqtrH-}l Bo KotllrqeqrBo rtnr

iol'r{6itpjqria rolauro rr Ha,quxHyoa nPonrua}l}lre }lopux'

Co r.uro cropl,m npeKpuJoK no qneH 212 x elras 1' r' 1' og 3arouor ea

vr3MeHvBatbe r AonoJrHyBalbe Ha SaKoHor 3a xuBorHara cpe4rana- (Cn

;#;i; PM'6;: iuttoci; ;'i' a 
"o "pc*" 

c! qneH.2o il 'ueH 7s sr' 2 t' 5

oA enoMeHaTugr saKoH, u VpeROaia aa xnacn$raraqnia ra BoAure u

Vpe46ara 3a Kareropll3aquia' nil' BoAorequre'. -e:l-epara' aKMynaqnwe vl

il;A;;t;;o4ra ( "Cn. eeciur na PM " 6p' 1U1e99r')'

TIPOTI,IB:
OnroBoPnxre nrr{a so npaBHoro rtrtqe: r-A[H Huxonajso Huronog

EMET 1 00294 7 47901 4 cJ ;;-; tn' . B-a"*o Kapaxrenecxr'rl -9e'- ?9:99
Cxonie - Kncena aoga i ig"i Bad"i"i Eopvqxr'rj EMET 0209954044005

"d#" 
yn Eyn. anei6axnap 

'lvlaxe4oacxta 
6p'717 -13 Pa'aoauur ynpaBurenx

xa flpyurreo ." npor"ffi.tJo, Tpto"'ii u ycnyrtA' 5yLl14M AooEn

Pagoenur.

3ATOA IIITO:
Kaxo ogroeopnl4 ntaqa Bo npaBHo nllqe:

Ilporaaegyeafl n rtcnyulaar 3araf,yBaqKl iiarepll]l x cynfianq]r Bo

Hef,tryilrre ]ta xlBornara cpeAnnbl Ha HaqrH-r,t Bo Kon]lqecrao rnx

iol'tl6"ipi {rla rolauro rx Hafl ilrHyaa npontulaHxre Hopillr'

i '
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frlffi*"u- 
Bo oAHoc Ha MaKcrManHo AosBoneHrre KoHqeHrpaqx,l

Bpg ocnoea Ha ao6rr,""pr""rilff;J'"#',"",,1"*Jl:111.-6tt*Ttjlro410.04.2007r.o4

:[1ffi";"*iax##.,ry:#"?"i[?#,",Ti#,ra:#
::nfi il:i:!'!#ir"ru;""t#h,ffi #:T:'l#";Ci*:il,::'#
aKMynaquure r noll3|perucrpupa'n";;;1lLLl9aoa"i=[i'Ji";i"ft S#ff:"Hi#:
pacraopeHr u"r*rr:I}e 

na'aMerpx:

lP9a oP. 1: KoneKrol
llll:W:;,1"ffi;:Jfrxu4pojanoeuurre 

- c' rononnuqa, {3Hecy'a

l;:rry,rmr td;"a{l#:, :il: ff ;^lT,J
ll"oj1^6p: 4: floepwnr
::,;^'i,:, Knaca_ce tooll"" 

BoAa oA xon ( Jaceaoa flon ) rasnecya a g1sz,

l#il:itt-t-.,fiilTTfr -ffi: "L l[U8:" craHhqa Ha pvAH,4K 6vvru )
_Ly_ctrednf, paaf, nareprr m g/l :npooa6p.2:Tonoirraq

l:::gg" 92, MAd;Ti ,mff:: Jffi#*ror (aa naror urun.pa.oBlru,)
npoOa 6p 3: Eyrrucxo e
gaga ge so -to.-""-''" -eepo (rcrex o4 6para) nsHecyBa 101, MflK sa ftt

:ff1i!ti.;I38o-'#*" 
BoAa oA ron ( Jacenoe flon ) r.rs'ecye az2s, MAKoarap mg/l:

npo6a6p.2:Tononnuqxt

f::y$ I,ap,'#ffi ffii|"t"::TpeA Mosror (xa naror tJrrnn-pa4oeuw
)l*1v:: l:ag: uax d ili-t"l" *ffslnpo6a 6p s: sy,*iucxo es 

"'seq vs u'r'o' -n--"-)

Knaca ce 0,05.- 
._.-- ,-Jpo (r'"TeK oA 6paHa ,lsHecy'a 21,69, M{K ea ill

mi"uft j^:lry*ff,(a Bona oA
!A[sa ilr *n""" c,io-"0i. Kon ( JaceHoB Aon ) rcxecyea 7,g5,Cpedpo mg/t:
lfl*a6P,4:ftoapurrrcr
$frI"T# ffitr;t-T;."*" 

BoAa oA ron ( Jacenoe ffon ) naneqaa 0,044,
npoOa 6p 3: Ey.ruucxo es
In39g c-e 1s,0. 

-repo (ucrer o4 6pana) r3HecyBa i5,10,.MflK sa ilt

fitTt ilff:3?l:Ka BoAa oA Kon ( Jacenoe Aon ) rcHecyB a 17,20,l'rynHv, rpoc$arn moll:nPo6a 6p. 2: Ton}niu,axt

;iirffl;-'e*[t j:S,iAH{e3.I$Ji:;,1r##*'a4oeuu';)
ffi::_o,,oor1 -'0,;i ii:ff I'3;{ o4 6paxa) r€HecvBa o,o+r, u4r ea rrr
ilfiii""fi;;;:f:!'d;B;? :Bt1:%,1i"-lJaceHos non ) ro'ecya a 0,046,
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Ha 11 04.2007r. rasBpu,eH e yBilA Ha nfiqe Mecro Bo BpcKa 6aparee 6p.13-
1326/1, 6p.13-2319/1 u 3rofleMeHll KoHqenrpaqxx na:6axap , pacrBopeHrl
Errepirx, cycrex4upaHr Marephr, cpe6po, Hnrparn u BKynHr $oc$arra xa
qqArre oA pygHl{Kor '6yt{hM' xoj racrexyaaar Bo peKa Mageucxa - pexa
flaKae$qa.
Pesyrrrarr,rre oA r/BBpuieHara aHanuga Ha ce.quM€HTHa npaurHa oA
oKonxHara ra Eyruu, c. Tononauqa, Pa4oeuu.t 3a nepuoA oA 25.12.2006r. -
04.M.20O7r., 6p.14-138, ce HaA rpaHllqara Ha MaKcrManHo AosBoneHara
xorqerrpaqrja r roa:
| 121 A1 uecrononox6a c. Tononxrqal - ceglrmenrHara npauluHa oA

H3BputeHara aH€rnnsa h3HecyBa 971,5, MAK 300,0 mglm'z- AeH BKyneH
ceAhMeHT.

| 121 B1 uesrononox6a c. TononHrqa2 - ceArMeHrHara npaulrHa oA
l!3BpueHara aHanfi3a x3HecyBa 908,0, MAK 300,0 mg/m'?- AeH BKyneH
DeA)DreH7.

Pesynrarnre co 6pj3-2912ll o4 08.05,2007r. o4 l€BpuleHnre xeMrcKa
aHaIn3a Ha npltMepoqrfTe Ha BoAa oA HenocpeAHa oKor|uHa Ha pyAHnKor '
6yq14M" - Pa4oenur seMeHh xa4ex 19.04.2007r., eroneueHu KoHqeHrpaqlrn
Bo oAHoc Ha MaKcuManHo AogBoneHrlre KoHqeHTpaqnr ( MflK ), ao
cornacHocr co ypeA6ara 3a Knao4QrKaquja Ha BoAt4re r,r Vpeg6ara ea
Kareroprcaqxja Ha BoAoreqnre, esepara, aKMynaquHre h noAoeMHure
soAlr ( "Cn. BecHlrK xa PM' 6p. 1U99), perllcrpt4paHrl ce 3a clleAH,rre
napaMerpyr:

Pacraopeal uaneprt, nr/n:
npo6a 6p. 1: KoneKrop o4 xragpojanoBuure - c. Tononxrqa, r3HecyBa
1115, MAK ga l l l  Knaca ce 1000.
npo6a 6p. 2 : Tononxrqxa peKa npeA Mocror (ra naror Lllrran-Pagoeuru)
rsnecyea 3338, M,{K ea lll xnaca ce 1000.
npo6a 6p. 3 : Eyvuucxo esepo (ncrex o4 6paria) u3Hecyea 4680, MAK sa lll
Knaca ce 1000.
npo6a 6p. 4 : lloepuruxcKa BoAa oA Kon ( Jacenoe flon ) nsxecyaa 7245,
MflK sa lll xnaca cc 1000.
npo6a 6p. 5 : Eyxapcxa BoAa ( nyMnHa craHrqa Ha pyAHltK 6yvnu )
x3HecyBa 1730, MAK sa lll Kflaca c€ 1000.
Cycnengrpaux uotrpxf, mg/l:
npo6a 6p. 2 : TononHn,{xa peKa npeA Mocror (na naror Ulrun-Pa4oarau)
xsHecyBa 64, MflK ea lll Knaca ce 30 - 60.
npo6a 6p. 4 : l'loapurancxa BoAa oA xon ( Jacenoa flon ) usnecyaa 250, MflK
sa lll Knaca ce 30 - 60.
Earap mgll :
npo6a 6p. 2 : Tononxn.{xa peKa npeA Mocror (na naror lllrnn-Pa4oeuur)
HaHecyBa 7,20, MflK sa lll Knaca ce 0,05.
npo6a 6p 3: Eyvrucro eeepo (racrex og 6pana roHecyBa 23,17, MflK sa lll
Knaca ce 0,05.
npo6a 6p. 4 : fioepurnxcKa BoAa oA Kon ( Jacexoa,{on ) ueuecyaa 11,32,
MflK sa lll rnaca ce 0,05.
npo6a 6p. 5 : Eyrapcxa eo4a ( nyMnHa craHrqa Ha pyAHr4K Eyvr,|u )
xsHecyBa 0,06, MAK 3a lll Knaca ce 0,05.
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3a nmgngexrHo EsJreBar$e Ha janoBtrHa Bo c.TolorH&a

Be aSopr'mpaM EeKa Ha AeH l3.0Z.Z0Ag rog. gojge Ao EHrIs[eHrHo
colsparbe. Ha npou3BoAr{tror [poqec Bo rrorou Onorar{qja [opaAr ySpnen
[peAMer (raueu oA 70 Kr.) Bo KaHrurerxre 3a rpaHcrropr uJ$norar{ocxa
J'LIIOBruIA HA IIOTETOT HEIIOCPEIHO gO JAIONMTETO HA IIPEIryCTOT trCNOA IIATOT
go c.Tononnnla.

floro'nro Bo 09 30 qacor 6eB E3BecreH qera jaronuua zcreKyBa rrpeKy
KaHaJIerKETe Ha clroMe'ar'or A€JI, BeAHam I{apeAEB Ha cMerrcK'Te
pa6orosoguren Mapro Tpaj.reacxu [a ru rpeKoxTpoJrupa rycrsuara Ha
J'UIOBruATA E IICNEOT TE)ilIOJIOItrKX NPOqEC A JAC :AUroTAB HA MECTOTO KAEE
rlpeJrqFame jaaonnra [peKy xaranerare.Talry 6ea pa6orung.re oA
xugpojarorrrnre fiuuos Jlaso ,Apu$os Ail{er s fenmeM:egoa Arrer xou
npaBea o6ug ga ro oArJraBar HaraJroxHxor gen,orraro KoHCTartrpaB AeKa He
e Moxr{o orcrparryBarse na gesexror rrptr ua60ra Ha snora{qja HapeAEB
COIIEPAIbE HA IIPOE3BOACTBOTO KAKO HE 6U 4OMIO AO NOTOJIEMtr E3JIEBAILA E
HA JAJIOBEI{A HAABOP OA KAH''IETKTT",6I'I3rINJATA OAHOCHO NPOE3BOACTBOTO
rlenoc'o 6erue conpexo so l-Olsqacor a ce qeKarre 1 qac sa [pa3Helbe Ha
uarepujaror xoj 6eue Bo KarraJrerKtrTe.oE Kora ce [oornpa3ur uarepujaam
CE BXAE AEKA BO NPOIryCTOT IIA OAEUIEIICHOCT OA 5-6U r IA TOJIEM KAMEH,
Pa6orrmror ApnQon Auer go6poBoJrHo BJre3e Bo rrpo'ycror -Tyrrenor 3a Aa
ro tr3BaEE KaMeHor Ho BO TOa He ycfiea 6ugejru KaMeHor 6eme rexor a
EMarrre E TaJror og janoarna , noroa pa60rxaxor E3Jre3e , uogrornaja cajta z.
pa60rrrrrot BJIe3e Bo ryHeJror rro B"op IIar ro Bp3a KaMeHor u scrxor 6eue
s3Breqen oA crpana ua rpojqara pa6oruuqr.

Og caMEor ystr[ co csrypHocr Moxe Aa ce Ka)Ke AeKa KaMeHsr e
yQpn?H co HaMepa, oAHocHo KaMeHor e AoHec€H 15u n rrymreu Bo trpotrycror
xaxo 6r EatrpaB'n xaraprja oAHocHo E3JreBarbe xa janonuna 

"o 
,"ooio.



Mopau Ea lralrol6raM AeKa oBaa HaMepHo yQplame Ha rIpeAMerE Bo

roqrreglrsre rpE MeceqE e Brop uat (10'11'2007 ron)

lo 11ot'racot uago" flup"A6a noronot Aa ce nylnrn no pa6ora ' ,
Co nugrerrtor sacroj ua $norarpjara e npe[u3BsKauo rloBeKeKparua

IIITCTA:

1. HeocrraPenon [PoE3BoAcrBo oA

T,5t.ronqenrpar trJrE 1,5 r' 6axap'

2. Herc$lotupaHo pyga nopaglr xrrnocra og sacroj ua $noraqnja og

170 r. olnocno 0,35r'Cu

3. I4ctex na janonrna Bo perluoro KopETo ua p'Tonolnurla oA 500v3

( npeana rta}Ao/o og jalonnrara 2,5 taca)

4. IIIrerr rro ocHoB Ha eJleKrpoeneprujara'

5. IIIreru no ocnoB Ha HoPMartrBeH

KOJIeKTOp,qeJIEIIHtr KyTJIE' V' BAp )'

r'larepnj al (ueHJItrBeII'

i8.02.2008 rot.

750 r, pYAa oAHOCHO

rWt, 
/,W

Qloraquja
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Koopgllnarop
Ha pa6orHara rpyna

Bo IIITY,,BYqI4M,,AOOEn-pasoeuu, 22.01.20r,)B rot

IIPE,{MET: SAMOJTHWAA

_ Bo fipyrurBoro 3a npor43BoAcrBo , rpronlrja rr ycrryfr4 ,,EyrII4M,, AOOEn-Pagonuur Bo reK e r.r3pa6orKa ua AnJInKA{nfa. .u lpeg Mlruucrepcrnoro 3a3aIxrHTa Ha xl,IBorHara cpeArrHa r,I oKo.lrrrHa sa qo6tnan e, Ha ,rAr, ,*r"rprpu",
AO3BOJTa 3a yco lacyBarbe co o[epaT[BeH rrJlaH, ycorJtaceHa co eBporrcKrrTe
cTaHAApAU 3a 3aruTrTa.

3a raa qel Qoprr.rr.rpaHa e pa6orHa rpyfla, co cocraB Ha luqa npa6oreHu nocaMoro ApyrrrrBo, HaAJrexHa HagBoperxua uucruryqlrja , a"r""""rr" crpyr{Hr.r
Jlr{qa on Hayqur{ xHcrr4Tyrl 14 lpo$ecopu na $aKyJrrern.

3a ce noonearHocra Ha an;ruraqnlara , 
-Bac 

Be 3aMoJryBaMe Aa Hrr Aa[ereHa yBIIA rrJrr, cooABerHo yKaxyBal*e , Ha raa oKoJrHocr oA npeAMerr4 uo 6aparuaol'ocHo npujanu og fpafancrnoro l,tJrr4 HaAJrexHr4 ApxaBr{r.t rHcrr4Tyrllrrr rro Kor4
HCOBIdCHO OA TOA AAJIH O6NUHUTEICISOTO NOKPCHYBAJIO IIJII,I HE IIOCTATIKA NOI4crI'ITe' a coApxar eJIeMeHTIT oA 3arpo3yBal6e Ha xr'rBo'rHara cpeArrHa 14 oKo,rzra ,aa pa60rHar:a rpyna Bo cBojara annr.rxaqzja Aa 3aqpra rrpofpaMr4 rr MepKlr r1 3a rnecJlyqaeBIr , npocropH, oKoJIXHU Z 6nonoruxo pacrur,ereH u xqBorr4HcKE CBCT.

Baurnor oAroBop no oBaa 3anronnraqa AoroJtKy rroBeKe Ke rru 6rge og3Har{erbe AoKoJrKy e noceonSareH 14 Bo rrrro rroKpal,oK poK AocraBeH , 3a Koepa6orHara rpyna oguanpeg Bu ce sa6larogapyBa.
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1.1 Obem 

DPTU BU^IM DOOEL, Radovi{, so osnovna dejnost vadewe na 
bakarna ruda, podnesuva barawe za dozvola za usoglasuvawe so 
operativen plan do Ministerstvoto za `ivotna sredina i 
prostorno planirawe i spored sodr`inata na formularot na 
baraweto treba da dostavi informacii za upravuvaweto i 
kontrola na instalacijata. 

Informaciite vo ovoj izve{taj se uredeni taka {to gi 
zadovoluvaat barawata na Ministerstvoto za `ivotna sredina i 
prostorno planirawe vo vrska so procesot na podnesuvawe 
barawe za integrirano spre~uvawe i kontrola na zagaduvaweto, 
odnosno barawe za dozvola za usoglasuvawe so operativen plan. 

1.2 Organizaciona struktura na upravuvaweto 

Organizacionata {ema na DPTU BU^IM DOOEL, Radovi{ e 
napravena taka {to }e mo`at site pra{awa vo vrska so celite i 
aktivnostite na kompanijata brzo, detalno i efikasno da se 
re{at. Strukturata na rakovodewe i rakovodniot tim {ematski 
se pretstaveni na dijagram vo Dodatokot 1 od ovoj Prilog. Za 
sekoj od odgovornite lica vo instalacijata so odgovornosti vo 
upravuvaweto so `ivotnata sredina se dadeni podolu. 

1.2.1 Generalen direktor 
 

Spored sistematizacijata na najodgovornoto mesto vo 
instalacijata se nao|a generalniot direktor, ~ii nadle`nosti i 
odgovornosti se povrzani so re{avawe na pra{awa koi go 
zasegnuvaat proizvodstvoto, komercijalata i finansiite, 
odr`uvaweto i `ivotna sredina.  Istoto lice pretstavuva prv 
Upravitel na samata kompanija so ograni~eni ovlastuvawa. 
 
Osnovnite rabotni zada~i koi gi ima Generalniot direktor se : 

• Da go organizira,  koordinira i rakovodi so Dru{tvoto; 

• Da ja organizira i vodi delovnata politika na Dru{tvoto; 

• Generalno da rakovodi i da se gri`i za raboteweto na 
Dru{tvoto; 

• Da odlu~uva za investirawe i nabavki na novi osnovni 
sredstva vo dogovor i so odobrenie na sodru`nikot; 
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• Da go zastapuva i pretstavuva Dru{tvoto pred treti lica vo 
svojstvo na Upravitel; 

• Da odlu~uva za nabavki i plakawa vo granicite na svoite 
ovlastuvawa odobreni od Sodru`nicite. 

• Da ja vodi celokupnata politika na kompanijata, vklu~uvaj}i 
ja i `ivotnata sredina, kako eden od osnovnite elementi za 
uspe{na rabota. 

1.2.2 Zamenik na generalniot direktor 
 

Zamenik na Generalniot direktor, isto kako i Generalniot 
direktor e upravitel na kompanijata so ograni~ena odgovornost. 
Negovite rabotni zada~i se povrzani so: 

• Zamenuvawe na Generalniot Direktor vo rabotata vo vremeto 
koga toj e otsuten; 

• Pomagawe vo organizacijata i rakovodeweto na Generalniot 
direktor; 

• Gri`ewe za navremena nabavka na materijali, 
repromaterijali, sredstva surovini i se {to e potrebno za 
uspe{noto funkcionirawe na Dru{tvoto; 

• Organizirawe na proda`bata na gotovite proizvodi na 
dru{tvoto; 

• U~estvuvawe vo globalnata raspredelba na sredstvata 
ostvareni od rabotata na Dru{tvoto; 

• Za svojata rabota direktno e odgovoren pred Generalniot 
Direktor, a indirektno pred Sodru`nikot; 

• Go pretstavuva i zastapuva dru{tvoto pred treti lica vo 
svojstvo na Upravitel; 

• Predlaga i prevzema merki za za{tita na `ivotnata sredina 
i okolina; 

• Toj e odgovoren i za sproveduvaweto na planot za 
usoglasuvawe. 

 

1.2.3 Zamenik direktor za proizvodstvo 
 
Osnovnata dejnost na zamenik direktorot za proizvodstvo e 
povrzana so sledewe na rabotata, t.e proizvodstvoto na 
instalaciajta. Vo taa nasoka toj e odgovoren za planiraweto na 
proizvodstvoto, vklu~uvaj}i gi i sistemite za namaluvawe, 
kontrola i tretman na emisiite, za bezbednosta na personalot i 
za transportot.  
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Toj e odgovoren za izvr{uvawe na slednite raboti: 

• Direktno e odgovoren za procesot na proizvodstvoto ; 

• Go organizira i kordinira  proizvodstvoto preku 
upravnicite na proizvodnite rabotni edinici (kop, 
flotacija , odr`uvawe); 

• U~estvuva vo odlukite za nabavki na osnovni sredstva; 

• Ja organizira i koordinira i e odgovoren za za{titata na 
`ivotnata sredina i okolina; 

• Vr{i i drugi raboti koi po svojata priroda se od delokrugot 
na rabotnoto mesto, a ne se opi{ani  so ovoj  opis i popis; 

• Za svojata rabota direktno e odgovoren pred Upravitelite; 

Za pravilno rabotewe i kontrola pri rabotata, vo proceot na 
rakovodewe, pod svoja nadle`nost gi ima slednite lica so 
sovite rabotnici: 

• glaven energeti~ar; 

• glaven ma{inski in`iner; 

• glaven tehnolog; 

• odgovornoto lice za za{tita pri rabota i prva pomo{ i 
za{tita; 

• glavniot geolog; 

• geometarot; 

• glaveniot in`iner za ekologija; 

• glavniot grade`en in`iner. 

Site prethodno navedeni lica dokolku zabele`at nekoi 
nepravilnosti vo proizvodstvoto, naru{uvawe na rabotata, 
nedostatoci vo surovinite, {tetno vlijanie vrz `ivotnata 
sredina, moraat vedena{ da go izvestat zamenik direktorot na 
proizvodstvo, a toj da gi izvesti rakovodnite strukturi 
(Upravitelite) i so nivna konsultacija, zamenik diretorot na 
proizvodstvo da rakovodi vo re{avaweto na problemite.  
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Glaven tehnolog 
 
Poradi kompleksnosta na rabotata na instalacijata pod 
rakovodstvoto na glavniot tehnolog se nao|aat slednite 
edinici: 
• RPE povr{inski kop; 
• RPE flotacija; 
• Hemiska laboratorija 
 
Upravitelite na navedenite rabotni edinici imaat 
zadol`enija i obvrski sekojdnevno da davaat izve{tai za 
sostojbata so nivnata rabotna edninica (rabotata na 
povr{inskiot kop, sostojbata so flotacijata i nabquduvaweto 
na hidrojalovi{teto, kako i hemiskite analizi za kvalitetot na 
surovinata) i da gi zabele`at site nedoslednosti i da gi 
prijavat do zamenik direktorot na proizvodstvo. 

 Glaven in`iner za ekologija 
 
Glavniot in`iner za ekologija gi izvr{uva slednite rabotni 
zada~i: 
 

• Gi sproveduva upatstvata, naredbite i zaklu~ocite od 
oblasta na ekologijata  na organite na upravuvawe i 
Direktorite na Dru{tvoto; 

• Monitoringot na celata oprema za namaluvawe na emisiite 
se odgovornost na glavniot in`iner za ekologija. Osven toa, 
toj e odgovoren za tekovna procenka na ekolo{kite 
performansi na instalacijata i za sproveduvaswe za 
podobruvawe na procesot kade {to }e bide potrebno; 

• Odgovoren e za podgotovka na planovi za itni slu~ai, 
spre~uvawe na havarii, kako i za obuka vo vrska so 
za{titata na `ivotnata sredina, zdravjeto i bezbednosta, 
kako i  evidentiraweto na poplaki i istra`uvawata vo 
vrska so niv; 

• Ja prati celokupnata zakonska regulative od oblasta na 
za{titata na `ivotnata sredina i okolina; 

• Signalizira prezemawe na soodvetni potrebni merki i 
dejstvija za za{tita na `ivotnata sredina; 

• Dava posebni napatstvija od opasnosti  po `ivotnata sredina 
na odgovorniot in`iner za bezbednost i zdravje pri rabota, 
za za{tita na vrabotenite i drugi lica se dodeka trae 
opasnosta po `ivotnata sredina; 
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• Vr{i i drugi raboti koi posvojata priroda se od oblasta na 
za{titata, a koi ne se opi{ani vo povoj opis; 

• Za svojata rabota direktno e odgovoren pred organite na 
Upravuvawe, a osobeno  pred  zam. na Generalniot direktor i 
Direktorot za proizvodstvo. 

 

1.3 Obuka i kvalifikacii 

Site vraboteni imaat soodvetni kvalifikacii, iskustvo i 
obuka za izvr{uvawe na svoite zada~i i funkcii. Vo Dodatok 2 
mo`e da se najde potvrda za obuka na kadarot od DPTU Bu~im 
DOOEL Radovi{. 

Praksa vo kompanijata e rakovoditeli i smenovoditeli da se 
postavuvaat otkako menaxmentot }e se uveri deka se dovolno 
obu~eni i imaat dovolno iskustvo da odgovorat na zada~ite. 

Personalot za odr`uvawe ima nezavisni soodvetni 
kvalifikacii. 

Liceto odgovorno za sostojbata i sledeweto na kvalitetot na 
`ivotnata sredina ima soodvetni kvalifikacii i stru~na 
podgotvenost da odgovori na site raboti povrzani so za{tita na 
`ivotnata sredina. Istoto ima posetuvano soodvetni obuki koi 
go imaat zbogateno znaeweto okolu problematikite povrzani so 
`ivotnat sredina.  

1.4 Sistemi za namaluvawe i tretman na emisiite  

Celosnata odgovornost za rabotata i kontrolata na sistemite 
za namaluvawe i tretman na emisiite e na zamenik direktorot 
na proizvodstvo. Ovaa odgovornost e delegirana na personalot 
odgovoren za proizvodstvo i odr`uvawe, kako i sledewe na 
sostojbata so `ivotnata sredina. 

Operatorite se precizno obu~eni za rabota so opremata koja im 
e doverena. Dadeni im se instrukcii za sekoja zabele`ana 
nepravilnost da go izvestat direktorot na proizvodstvo ili 
direktno lu|eto od odr`uvawe. 

Gl.ma{inski in`iner i gl.elektro in`iner se direktno 
odgovorni za pravilno odr`uvawe na sistemite za namaluvawe 
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na emisiite. Toa vklu~uva redovna kontrola na ispravnosta na 
elementite na proizvodstvo, odr`uvawe na sistemot na 
proizvodstvo i sl.  

Slu`bata, t.e glavniot in`iner za ekologija (`ivotna sredina) 
e odgovoren za monitoring na sistemite za namaluvawe na 
emisiite za da se ovozmo`i korektna i optimalna rabota. 

1.5 Kalibracija i odr`uvawe 

Do sega kompanijata koristela uslugi od drugi specijalizirani 
organizacii za sledewe na emisiite od proizvodnite 
aktivnosti, pa nema razvieno proceduri za kalibrirawe i 
odr`uvawe na sistemite za monitoring.  

Zamenik direktorot za proizvodstvo e odgovoren za monitoring 
na sistemite za namaluvawe na emisiite, odnosno navremeno 
anga`irawe na sub-kontraktori za taa cel. Vo toa mu pomaga i  
pred nego odgovara glavniot in`iner za ekologija (`ivotna 
sredina) 

Odr`uvaweto na sistemite e odgovornost na glavniot ma{inski  
in`iner i na glavniot elektro in`iner so slu`bata za 
odr`uvawe. 

1.6 Sistem za upravuvawe so kvalitetot i sistem za upravuvawe 
so `ivotnata sredina 

 
Vo instalacijata DPTU BU^IM DOOEL Radovi{ seu{te nema 
implementirano Sistem za upravuvawe so kvalitet (ISO 
9000/2000), nitu Sistem za upravuvawe so `ivotnata sredina (ISO 
14001). Predvideno e kako aktivnost vo operativniot plan od 
Prilogot XI, da se izgotvat i implementiraat dvata sistemi. 
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1. Obem  
 

Bu~im DOOEL podnesuva barawe za dozvola za usoglasuvawe so 
operativen plan do Ministerstvoto za `ivotna sredina i 
prostorno planirawe i spored sodr`inata na formularot na 
baraweto treba da dostavi informacii za onie surovini, 
me|uproizvodi, proizvodi, otpad, voda i energija, koi se koristat 
ili se sozdavaat vo instalacijata.  

Informaciite vo ovoj izve{taj se uredeni taka da gi zadovolat 
barawata na Ministerstvoto za `ivotna sredina i prostorno 
planirawe vo vrska so procesot na podnesuvawe barawe za 
integrirano spre~uvawe i kontrola na zagaduvaweto, odnosno 
barawe za dozvola za usoglasuvawe so operativen plan.  

 

 

2. Voved  
 

Detalite za surovinite, pomo{nite materijalite i drugi 
supstancii {to se upotrebuvaat vo Bu~im se dadeni vo tabelite 
IV.1 i IV.2 od baraweto.  

Ovoj del od materijalot e dopolnenie na odgovorot na poglavjeto IV 
i se odnesuva na karakteristikite na odredeni karakteristi~ni 
materijali navedeni vo tabelite. Dodatokot sodr`i podatoci za 
bezbednosta na supstanciite, dadeni od proizvoditelite.  

 

 

3. Lista na materijali 
  
 Vo dodatokot se prilo`eni podatoci za slednite supstancii: 
  

• polypropylene glycol monomethyl ether 
• potassium ethyl xanthate 
• potassium ethyl xanthate 
• sodium ethyl xanthate 
• sodium isopropyl xanthate 
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• 2-mercaptobenothiazole 
• Kalcium hidroksid 

• Kalcium oksid 

• Hlorovodorodna kiselina 

• Polypropylene Glycol 
• Motorno maslo 

• Tranformatorsko maslo 

• Hidrauli~no maslo 

(poradi sli~nosta na karakteristikite i sostavot (samo razli~en 
proizvoditel), vo dodatokot dadeni se samo tri vidovi masla) 
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Material Safety Data Sheet 
 



MATERIAL SAFETY DATA SHEET 
Wynn’s 100% Synthetic SAE 5W50 API SJ  

 Engine Oil 
 
 

 WYNN’S EMERGENCY TELEPHONE NUMBER: 
 A division of Illinois Tool Works Inc. Chemtrec (800) 424-9300 
 1151 West Fifth Street INFORMATION TELEPHONE NUMBER: 
 Azusa, California 91702 Wynn’s  (626) 334-0231 
 

 
PRODUCT IDENTIFICATION 

 
PRODUCT NAME 

 
EFFECTIVE DATE 

 
PRODUCT CODE 

 
Wynn’s 100% Synthetic SAE 5W50 API SJ Engine Oil 

 
 10-05-05 

 
 34004 

 
CHEMICAL NAME 

 
CAS NUMBER 

 
N/A 

 
 N/A 

 
HAZARDOUS INGREDIENTS 

 
 CHEMICAL 
 NAME 

 
 
 CAS NO. 

 
 
 % 

 
 OSHA 
 PEL 

 
 ACGIH 
 TLV-TWA  

1-Decene, homopolymer, hydrogenated 
 
68037-01-4 

 
<70 

 
5 mg/m3

 
5 mg/m3

 
Hexanedioic acid, bis(2-ethylhexyl) ester 

 
103-23-1 

 
<20 

 
None Established 

 
None Established 

 
Zinc Dialkyldithiophosphate 

 
63449-39-8 

 
<2 

 
None Established 

 
None Established 

 
Contains no other ingredients now known to be hazardous as defined by OSHA 29CFR 1910.1000(z) and 29CFR 
1910.1200. 
 
 

PHYSICAL DATA 
 
These data are approximate or typical values and should not be used as precise specifications.  Unless otherwise 
noted values are at 20°C(68°F) and 760 mmHg (1 atm). 
 
Boiling Point/Range 

 
>572°F(>300°C) 

 
Freeze Point 

 
 N/D 

 
Specific Gravity (H20=1) @ 15.6°C 

 
 0.865 

 
Vapor Pressure (mm Hg) 

 
 <0.01  

 
Vapor Density (Air =1) 

 
 Heavier than air 

 
Solubility in Water (%) 

 
 0 

 
% Volatiles by Volume 

 
 0 

 
Evaporation Rate (Butyl Acetate = 
1) 

 
<1 

 
pH (as is) 

 
 N/A 

 
pH (dilute) @            % 

 
 N/A 

 
Appearance 

 
Clear Dark 

Brown Liquid 

 
Odor 

 
 Petroleum 

 
N/D - Not Determined 

 
 

 
N/A - Not Applicable 

 
 

 
< = Less Than 

 
 

 
> = Greater Than 
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FIRE AND EXPLOSION HAZARD DATA 
 
Flash Point 

 
>392°F(200 °C) 

 
Method 

 
Cleveland Open Cup ASTM D-92 

 
Flammable or Explosive Limits (Approximate percent by volume in air) 
 

Lower (LEL) N/D      Upper (UEL) N/D 
 
Hazard Class Identification 
 

         Flammability      Hazard Code 
    1       0 - Least  

(insignificant) 
Health     Reactivity    1 - Slight 
     1             0     2 - Moderate 

              Other       3 - High 
                  --        4 - Extreme 

Extinguishing Media 
 

Dry chemicals, water fog, foam, carbon dioxide. 
 
Special Fire Fighting Procedures 
 

Use water to cool fire-exposed containers.  Fire fighters use a self-contained breathing apparatus. 
 
Unusual Fire and Explosion Hazards 
 

Combustion will produce smoke and toxic fumes.  
 

 
 REACTIVITY DATA 

 
Stability 
 

Stable. 
 
Conditions to Avoid 
 

Heat, open flame. 
 
Materials to Avoid 
 

Strong oxidizing agents. 
 
Hazardous Decomposition or Combustion Products 
 

Thermal decomposition may produce carbon monoxide and asphyxiants. 
 
Hazardous Polymerization (conditions) 
 

Will not occur. 
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 HEALTH HAZARDS/ROUTES OF ENTRY 

 
Signs, Symptoms and Effects of Overexposure 
 

Ingestion (swallowing) DO NOT swallow.  If swallowed, may cause irritation to digestive tract. 
 

Skin Contact  Not expected to be a primary skin irritant.  Prolonged contact may cause redness, 
defatting of skin to sensitive individual. 

 
Eye Contact  May cause irritation to the eyes on direct contact. 

 
Inhalation (breathing) Vapors generated at elevated temperatures can cause irritation to respiratory tract. 

 
Other Effects of Prolonged/Repeated Overexposure 

 
This material has not been identified as a carcinogen by NTP, IARC or OSHA.  Prolonged and repeated 
contact with skin may cause irritation, defatting of skin and dryness. 

 
 
 

 
 EMERGENCY AND FIRST AID PROCEDURES 

 
Ingestion (swallowing) DO NOT induce vomiting.  Call for medical help. 
 
Skin Contact  Wash affected area with soap and water.  If irritation persists, call for medical help. 
 
Eye Contact  Flush with water for 15 minutes.  If irritation persists, call for medical help. 
 
Inhalation (breathing) Remove to fresh air to avoid further inhalation.  
 
 
 

 
 SPILL OR RELEASE CONTROL PROCEDURES 

 
Steps to be taken in case material is released or spilled 
 

Use absorbent sand, clay or vermiculite.  Shovel into containers.  Prevent liquid from entering into sewers and 
waterways. 

 
Waste Disposal Method 
 

Dispose of in accordance with Federal, State and Local regulations. 
 
Environmental Hazard (EPA-CWA, Section 311) 
 

Spills of this material leading to surface waters where it will cause a sheen must be reported to the National 
Response Center (800) 424-8802. 
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 EPA Reportable Quantity (RQ), 40CFR302 (CERCLA104) 
 
N/A 
 
EPA Toxic Chemical Release Reporting, 40CFR372(SARA313) 

 
 Chemical 

 
 CAS NO. 

 
 % in Product 
 

 
 Zinc Compound 

 
 --- 

 
 <2% 

 
 

 
 
 HANDLING AND STORAGE 

 
Handling and Storage Precautions 
 

CAUTION: Contains petroleum oil.  Avoid skin and eye contact.  DO NOT store opened containers.  Use entire 
contents.  Keep away from heat or flame. 

 
Other Precautions 
 

KEEP AWAY FROM CHILDREN. 
 

 
 PERSONAL PROTECTION - EXPOSURE CONTROL 

 
Ventilation 
 

Normal use, none required.  If misting occurs a mechanical or local exhaust is recommended. 
 
Respiratory Protection 
 

Normal use, none required. 
 
Eye Protection 
 

Safety glasses. 
 
Protective Gloves 
 

Rubber, plastic gloves. 
 
Other Protective Clothing or Equipment 
 

None special. 
 
Work/Hygienic Practices 
 

Personal cleanliness is always appropriate.  Frequent washing minimizes chances of inadvertent exposure. 
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 TRANSPORTATION INFORMATION 

 
Department of Transportation (DOT) Classification 
 

 
 

 
Flammable Liquid 

 
 

 
Corrosive 

 
 

 
Flammable Solid 

 
 

 
Non-Flammable Gas 

 
 

 
Flammable Gas 

 
 XXX 

 
Not Hazardous by DOT 

 
 

 
Combustible Liquid 

 
 

 
Other: 

 
DOT Proper Shipping Name 
 

N/A 
 
DOT ID Number 
 

N/A 
 

 
 DOCUMENTATION 

 
Product Code No.: 34004        Issue Date: 10-05-05 
Previous Code No.: 34004        Prior Date: 11-24-99 
                                                                                                                                                                                                   
           
This information is, to the best of our knowledge and belief, accurate and reliable as of the date compiled.  However, no 
representation, warranty or guarantee is made as to its accuracy, reliability or completeness.  It is the user's responsibility 
to satisfy himself as to the suitability and completeness of such information for his own particular use. 
 







SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

Attention: the data below are typical values and do not constitute a specification.

Color: Colorless to yellow

Physical State: Liquid

Odor: Petroleum odor

pH: Not Applicable

Vapor Pressure: <0.01 mmHg @ 37.8 °C (100 °F)

Vapor Density (Air = 1): >1

Boiling Point: >260°C (500°F)

Solubility: Soluble in hydrocarbons; insoluble in water 

Freezing Point: Not Applicable

Specific Gravity: 0.86 - 0.87 @ 15.6°C (60.1°F) / 15.6°C (60.1°F)

Viscosity: 13.5 cSt @ 40°C (104°F) (Min) 

SECTION 10 STABILITY AND REACTIVITY

Chemical Stability: This material is considered stable under normal ambient and anticipated storage and handling conditions of temperature and pressure.

Incompatibility With Other Materials: May react with strong acids or strong oxidizing agents, such as chlorates, nitrates, peroxides, etc.

Hazardous Decomposition Products: None known (None expected)

Hazardous Polymerization: Hazardous polymerization will not occur.

SECTION 11 TOXICOLOGICAL INFORMATION

IMMEDIATE HEALTH EFFECTS

Eye Irritation: The eye irritation hazard is based on evaluation of data for similar materials or product components.

Skin Irritation: The skin irritation hazard is based on evaluation of data for similar materials or product components.

Skin Sensitization: No product toxicology data available.

Acute Dermal Toxicity: The acute dermal toxicity hazard is based on evaluation of data for similar materials or product components.

Acute Oral Toxicity: The acute oral toxicity hazard is based on evaluation of data for similar materials or product components.

Acute Inhalation Toxicity: The acute inhalation toxicity hazard is based on evaluation of data for similar materials or product components.

ADDITIONAL TOXICOLOGY INFORMATION:

This product contains petroleum base oils which may be refined by various processes including severe solvent extraction, severe hydrocracking, or severe

hydrotreating. None of the oils requires a cancer warning under the OSHA Hazard Communication Standard (29 CFR 1910.1200). These oils have not been list-

ed in the National Toxicology Program (NTP) Annual Report nor have they been classified by the International Agency for Research on Cancer (IARC) as; car-

cinogenic to humans (Group 1), probably carcinogenic to humans (Group 2A), or possibly carcinogenic to humans (Group 2B). These oils have not been classi-

fied by the American Conference of Governmental Industrial Hygienists (ACGIH) as: confirmed human carcinogen (A1), suspected human carcinogen (A2), or

confirmed animal carcinogen with unknown relevance to humans (A3).

SECTION 12 ECOLOGICAL INFORMATION

ECOTOXICITY

The toxicity of this material to aquatic organisms has not been evaluated. Consequently, this material should be kept out of sewage and drainage systems and all

bodies of water.

ENVIRONMENTAL FATE

This material is not expected to be readily biodegradable.

SECTION 13 DISPOSAL CONSIDERATIONS

Use material for its intended purpose or recycle if possible. Oil collection services are available for used oil recycling or disposal. Place contaminated materials in

containers and dispose of in a manner consistent with applicable regulations. Contact your sales representative or local environmental or health authorities for

approved disposal or recycling methods.

SECTION 14 TRANSPORT INFORMATION

The description shown may not apply to all shipping situations. Consult 49CFR, or appropriate Dangerous Goods Regulations, for additional description require-

ments (e.g., technical name) and mode-specific or quantity-specific shipping requirements.

DOT Shipping Description: PETROLEUM LUBRICATING OIL 

IMO/IMDG Shipping Description: PETROLEUM LUBRICATING OIL 

ICAO/IATA Shipping Description: PETROLEUM LUBRICATING OIL 

SECTION 15 REGULATORY INFORMATION

EPCRA 311/312 CATEGORIES: 1. Immediate (Acute) Health Effects: NO

2. Delayed (Chronic) Health Effects: NO

3. Fire Hazard: NO

4. Sudden Release of Pressure Hazard: NO

5. Reactivity Hazard: NO



REGULATORY LISTS SEARCHED:
313 ARCPE=301 puorG CRAI=1-10

01-2A=IARC Group 2A 04=CA Proposition 65
01-2B=IARC Group 2B 05=MA RTK

KTR JN=60negonicraC PTN=20
07=PA RTK

No components of this material were found on the regulatory lists above.

CHEMICAL INVENTORIES:

All components comply with the following chemical inventory requirements: AICS (Australia), DSL (Canada), EINECS (European Union), ENCS (Japan), KECI

(Korea), PICCS (Philippines), TSCA (United States).

NEW JERSEY RTK CLASSIFICATION:

Under the New Jersey Right-to-Know Act L. 1983 Chapter 315 N.J.S.A. 34:5A-1 et. seq., the product is to be identified as follows: PETROLEUM OIL (Hydraulic

oil)

WHMIS CLASSIFICATION:

This product is not considered a controlled product according to the criteria of the Canadian Controlled Products Regulations.

SECTION 16 OTHER INFORMATION

NFPA RATINGS: Health: 0 Flammability: 1 Reactivity: 0 

HMIS RATINGS: Health: 1 Flammability: 1 Reactivity: 0 

(0-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PPE:- Personal Protection Equipment Index recommendation, *- Chronic Effect Indicator). These values are

obtained using the guidelines or published evaluations prepared by the National Fire Protection Association (NFPA) or the National Paint and Coating Association

(for HMIS ratings).

LABEL RECOMMENDATION:

Label Category : INDUSTRIAL OIL 1 

REVISION STATEMENT: This revision updates the following sections of this Material Safety Data Sheet: 1-16

Revision Date: 01/14/2007

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT:

TLV - Threshold Limit Value            TWA - Time Weighted Average
STEL - Short-term Exposure Limit    PEL - Permissible Exposure Limit
CAS - Chemical Abstract Service Number
ACGIH - American Conference of Government Industrial Hygienists IMO/IMDG - International Maritime Dangerous Goods Code

teehS ataD ytefaS lairetaM - SDSMetutitsnI muelorteP naciremA - IPA
)ASU( noitaicossA noitcetorP eriF lanoitaN - APFNocaxeTnorvehC - XVC

DOT - Department of Transportation (USA) NTP - National Toxicology Program (USA)
IARC - International Agency for Research on Cancer  OSHA - Occupational Safety and Health Administration

Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the ANSI MSDS Standard (Z400.1) by the ChevronTexaco Energy
Research & Technology Company, 100 Chevron Way, Richmond, California 94802.

The above information is based on the data of which we are aware and is believed to be correct as of the date hereof. Since this information may be
applied under conditions beyond our control and with which we may be unfamiliar and since data made available subsequent to the date hereof may
suggest modifications of the information, we do not assume any responsibility for the results of its use. This information is furnished upon condition
that the person receiving it shall make his own determination of the suitability of the material for his particular purpose.



 

The following information has been extracted from our CHEMINFO database, which also 
contains hazard control and regulatory information. [More about...] [Sample Record] 
 
Access the complete CHEMINFO database by contacting CCOHS Client Services.  

 
 

     

 

SECTION 1. CHEMICAL IDENTIFICATION 

 
CHEMINFO Record Number: 177 

CCOHS Chemical Name: Polypropylene glycol monomethyl ether 
Synonyms:  

alpha-Methyl-omega-hydroxypoly-(oxy(methyl-1,2-ethanediyl)) 
Polypropylene glycol methyl ether 
Poly(oxypropylene) monomethyl ether 
Propylene oxide-methanol adduct 
Ether monométhylique du polypropylèneglycol 

Trade Name(s):  
Dowfroth 1012 Flotation Frother 
Dowfroth 250-C Floation Frother 
Jeffox OL 2700 
Slovasol 2430 

CAS Registry 
Number: 

37286-64-9 

RTECS 
Number(s): 

TR4690000 

Chemical 
Family: 

Aliphatic ether alcohol / aliphatic glycol ether / aliphatic poly glycol 
ether / aliphatic poly glycol mono ether / propylene glycol ether / 
polypropylene glycol monoether 

Molecular 
Formula: 

(C3-H6-O)n.C-H4-O 

Structural 
Formula: 

H(-O-C3H6-)x-O-CH3 
  

 
SECTION 2. DESCRIPTION 

 
Appearance and Odour:  

Colourless to amber coloured liquid; odourless.(1,3,4)  
Odour Threshold:  

No information is available  
Warning Properties:  

No information is available for evaluation.  
Uses and Occurrences:  

Component of surfactants, lubricants, hydraulic fluids; water insoluble lubricant; 
flotation frother; solvent.  

 
SECTION 3. HAZARDS IDENTIFICATION 



 
 

 
EMERGENCY OVERVIEW:  

Colourless to amber, odourless liquid. Little or no hazard if spilled. Can probably 
burn if strongly heated.   

 

 
 

POTENTIAL HEALTH EFFECTS 

 
Effects of Short-Term (Acute) Exposure 

Inhalation:  
Polypropylene glycol monomethyl ether is not expected to produce vapours 
under normal conditions. Mists might be mildly irritating.  

Skin Contact:  
Based on similarity to other propylene glycol methyl ethers, polypropylene 
glycol monomethyl ether is not expected to be a skin irritant. Although skin 
absorption is likely, toxic amounts are not expected to be absorbed with 
normal handling and use.  

Eye Contact:  
No information available. Related materials, such as dipropylene glycol 
methyl ether and tripropylene glycol methyl ether, cause only mild 
temporary irritation with no corneal injury.  

Ingestion:  
Due to the very low oral toxicity shown in animal studies, it is very unlikely 
that toxic amounts would be ingested with normal use and handling.  

Effects of Long-Term (Chronic) Exposure 

No chronic effects have been reported. Based on similarity to other propylene glycol 
methyl ethers, none are expected.  
Carcinogenicity:  

No human or animal information is available.  
The International Agency for Research on Cancer (IARC) has not evaluated 
the carcinogenicity of this chemical.  
The American Conference of Governmental Industrial Hygienists (ACGIH) 
has no listing for this chemical.  
The US National Toxicology Program (NTP) has not listed this chemical in its 
report on carcinogens.  

Teratogenicity and Embryotoxicity:  
Animal studies with the chemically related propylene glycol mono methyl 
ether have shown no reproductive effects. None are expected for 
polypropylene glycol mono methyl ether.  

Reproductive Toxicity:  
No human or animal information is available.  

Mutagenicity:  
No information is available.  

Toxicologically Synergistic Materials:  
No information is available  

Potential for Accumulation:  
Industrial exposure may occur by any of the common routes, but under 
normal conditions of use, the hazards would be expected to be minimal, 
except under the most adverse conditions. It is best to minimize 
contact/exposure until more information is available. Based on what is 



known about other propylene glycol ethers, polypropylene glycol 
monomethyl ether is probably absorbed by inhalation, dermal and oral 
routes, but it is unlikely to accumulate.    

 
SECTION 4. FIRST AID MEASURES 

 
 

 

Inhalation:  
If symptoms are experienced, remove source of contamination or move victim 
to fresh air. Obtain medical advice immediately.  

Skin Contact:  
As quickly as possible, flush with lukewarm, gently flowing water for at least 5 
minutes or until the chemical is removed. Under running water, remove 
contaminated clothing, shoes and leather goods (e.g. watchbands, belts). If 
irritation persists, repeat flushing. Obtain medical advice immediately. 
Completely decontaminate clothing, shoes and leather goods before re-use or 
discard.  

Eye Contact:  
If irritation occurs, immediately flush the contaminated eye(s) with lukewarm, 
gently flowing water for at least 5 minutes, or until the chemical is removed, 
while holding the eyelid(s) open. If irritation persists, obtain medical advice 
immediately.  

Ingestion:  
Never give anything by mouth if victim is rapidly losing consciousness, is 
unconscious or convulsing. DO NOT INDUCE VOMITING. Have victim drink 240 
to 300 mL (8 to 10 oz.) of water. If vomiting occurs naturally, rinse mouth and 
repeat administration of water. Obtain medical advice immediately.  

First Aid Comments:  
Consult a doctor and/or the nearest Poison Control Centre for all exposures 
except minor instances of inhalation or skin contact. 
 
All first aid procedures should be periodically reviewed by a doctor familiar with 
the material and its conditions of use in the workplace.   

 

  
 
SECTION 5. FIRE FIGHTING MEASURES 

 
Flash Point:  

172 deg C (342 deg F) (Setaflash closed cup).(3)  
Lower Flammable (Explosive) Limit (LFL/LEL):  

Not available  
Upper Flammable (Explosive) Limit (UFL/UEL):  

Not available  
Autoignition (Ignition) Temperature:  

Not available  
Sensitivity to Mechanical Impact:  

Not sensitive. Stable material.  
Sensitivity to Static Charge:  

Not sensitive. Not combustible.  
Fire Hazard Summary:  

This material can probably burn if strongly heated.  
Extinguishing Media:  

No specific data available. Probably can use carbon dioxide, dry chemical, alcohol 
foam, polymer foam. Water spray may cause frothing.  

 



 

Fire Fighting Instructions:  
Water spray or fog or alcohol foam can be used to extinguish fires involving 
polypropylene glycol monomethyl ether. Water or foam may cause frothing. 
However, a water spray or fog that is gently applied to the surface of the liquid, 
preferably with a fine spray or fog nozzle, will cause frothing that will blanket 
and extinguish the fire. 
Water spray or mist can be used to absorb heat, keep containers cool and 
protect exposed material. If a leak or spill has not ignited, use water spray to 
disperse the vapours (dilute the spill to a nonflammable mixture) and protect 
personnel attempting to stop a leak. Water spray may be used to flush spills 
away from ignition sources. 
Polypropylene glycol monomethyl ether is practically nonhazardous to health. 
Firefighters may enter the area if positive pressure self-contained breathing 
apparatus (MSHA/NIOSH approved or equivalent) and full Bunker Gear is worn.  

 

 
 

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) HAZARD IDENTIFICATION 

 
 
NFPA - Comments:  

NFPA has no listing for this chemical in Codes 49 or 325.   
 
SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES 

 
Molecular Weight: Not available. Variable. Polymer. 
Conversion Factor:  

Not applicable  
Physical State: Liquid 

Melting Point: Not available 

Boiling Point: 310 deg C (590 deg F) (3) 

Relative Density (Specific Gravity): 0.985 at 25 deg C C (water = 1) (3) 

Solubility in Water: Soluble in all proportions (1,4) 

Solubility in Other Liquids: Soluble in all proportions with many 
organic solvents 

Coefficient of Oil/Water Distribution 
(Partition Coefficient): 

Not available 

pH Value: Not available 

Vapour Density: Not available 

Vapour Pressure: Very low. 0.00013 kPa (0.001 mm Hg) at 
20 deg C.(4) 

Saturation Vapour Concentration: 1.3 ppm (0.00013%) (calculated) 

Evaporation Rate: Approximately zero (butyl acetate = 1) 
(3,4)  

 
SECTION 10. STABILITY AND REACTIVITY 

 
Stability:  

Normally stable  
Hazardous Polymerization:  



Will not occur  
Incompatibility - Materials to Avoid:  

NOTE: Chemical reactions that could result in a hazardous situation (e.g. generation 
of flammable or toxic chemicals, fire or detonation) are listed here. Many of these 
reactions can be done safely if specific control measures (e.g. cooling of the reaction) 
are in place. Although not intended to be complete, an overview of important 
reactions involving common chemicals is provided to assist in the development of 
safe work practices. 

 
No information available  

Hazardous Decomposition Products:  
None reported  

Conditions to Avoid:  
Temperatures above 172 deg C  

Corrosivity to Metals:  
Probably not corrosive  

Stability and Reactivity Comments:  
Some glycol ethers can form peroxides during prolonged storage in contact with air. 
Formation of peroxides occurs more readily in sunlight. The rate and extent of 
peroxide formation for this chemical is unknown, but is expected to be low. This is 
not expected to pose any hazard.  

 
SECTION 11. TOXICOLOGICAL INFORMATION 

 
LD50 (oral, rat): 49 g/kg (2) 
LD50 (dermal, rabbit): greater than 20 g/kg (2)  

 
SECTION 16. OTHER INFORMATION 

 
Selected Bibliography:  

(1) Patty's industrial hygiene and toxicology. 3rd rev. ed. Vol. 2C. John Wiley & Sons, 
1982. p. 3973-3974 
(2) RTECS record for poly(oxy(methyl-1,2-ethanediyl),alpha-methyl-omega-hydroxy-
. Last updated 9109 
(3) Dowfroth (R) 1012 Flotation Frother (Dow Chemical Canada Inc.) Printout from 
MSDS Database. Date of MSDS: 90/06/18 
(4) Dowfroth (R) 250-C Flotation Frother (Dow Chemical Canada Inc.) Printout from 
MSDS Database. Date of MSDS: 90/06/18  
Information on chemicals reviewed in the CHEMINFO database is drawn from a 
number of publicly available sources. A list of general references used to compile 
CHEMINFO records is available in the database Help.  
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Safety data for potassium ethyl 
xanthate  

 
 

Glossary of terms on this data sheet.  

The information on this web page is provided to help you to work safely, but it is intended to be an 
overview of hazards, not a replacement for a full Material Safety Data Sheet (MSDS). MSDS 

forms can be downloaded from the web sites of many chemical suppliers.  

 

General 
Synonyms: ethylxanthic acid potassium salt, potassium 
xanthogenate  
Molecular formula: KC3H5S2O  
CAS No: 140-89-6  
EINECS No: 205-439-3  

Physical data 
Appearance: white to light yellow powder  
Melting point: ca. 213 C (decomposes)  
Boiling point:  
Vapour density:  
Vapour pressure:  
Density (g cm-3):  
Flash point:  
Explosion limits:  
Autoignition temperature:  
Water solubility:  
  



Stability 
Stable. Incompatible with strong acids, strong bases, strong 
oxidizing agents.  

Toxicology 
Harmful by inhalation, ingestion or if absorbed through skin.  

Toxicity data  
(The meaning of any toxicological abbreviations which appear in 
this section is given here.)  
ORL-RAT LD50 1700 mg kg-1  

Risk phrases  
(The meaning of any risk phrases which appear in this section is 
given here.)  
R20 R21 R22 R36 R37 R38.  

Transport information 
(The meaning of any UN hazard codes which appear in this 
section is given here.)  
UN No. 3288. ADR.RIC Code 6.1. Packing group III.  

Personal protection 
Safety glasses, adequate ventilation.  

[Return to Physical & Theoretical Chemistry Lab. Safety home page.]  

 

This information was last updated on November 18, 2004. We have tried to make it as accurate 
and useful as possible, but can take no responsibility for its use, misuse, or accuracy. We have 
not verified this information, and cannot guarantee that it is up-to-date.  

Note also that the information on the PTCL Safety web site, where this page was hosted, has 
been copied onto many other sites, often without permission. If you have any doubts about the 
veracity of the information that you are viewing, or have any queries, please check the URL that 
your web browser displays for this page. If the URL begins "http://ptcl.chem.ox.ac.uk/" or 
"http://physchem.ox.ac.uk/" the page is maintained by the Safety Officer in Physical Chemistry at 
Oxford University. If not, this page is a copy made by some other person and we have no 
responsibility for it. 
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Preface

This assessment is made under the National Industrial Chemicals Notification and
Assessment Scheme (NICNAS). This Scheme was established by the
Commonwealth Industrial Chemicals (Notification and Assessment) Act 1989 (the
Act), which came into operation on 17 July 1990.

The principal aim of NICNAS is to help protect people and the environment from
the harmful effects of industrial chemicals by finding out the risks to occupational
health and safety, to public health and the environment.

NICNAS has two major parts: one focussing on the risks associated with new chemicals
before importation or manufacture; and another focussing on existing industrial
chemicals already in use in Australia. As there are many thousands of existing
industrial chemicals in Australia, NICNAS has a mechanism of prioritising
assessments by declaring certain existing chemicals to be Priority Existing Chemicals
(PECs). This report provides the full public report of a  PEC assessment. A summary
report is also publicly available and has been published in the Commonwealth
Chemical Gazette.

NICNAS is administered by Worksafe Australia. Assessments under NICNAS are
done in conjunction with the Commonwealth Environment Protection Agency and
Department of Human Services and Health.

This assessment report has been prepared by the Director Chemicals Notification
and Assessment in accordance with the Act. This report has not been subject to
tripartite consultation or endorsement by the National Occupational Health and
Safety Commission.

Copies of the full public report can be purchased from Commonwealth Government
Bookshops.

In accordance with Section 40 of the Act, a person may apply to the Director for
variation of this full public report using the approved form by 30 May 1995. A fee
must be paid with the application.

On publication of the Summary Report in the Chemical Gazette of 2 May 1995, the
chemical will no longer be a Priority Existing Chemical in accord with Section 62 of
the Act.

For the purposes of subsection 78(1) of the Act, copies of full public reports may be
inspected by the public at the Library, Worksafe Australia, 92–94 Parramatta
Road, Camperdown, NSW 2050, between 10 a.m. and 12 noon and 2 p.m. and 4 p.m.
each weekday except on public holidays.

A pamphlet giving further details of the PEC program and approved forms to apply
for variation of this report are available from Worksafe Australia. Please contact
the Chemical Assessment Division at:

GPO Box 58
SYDNEY NSW 2001
AUSTRALIA.

OR

92 Parramatta Road
CAMPERDOWN NSW 2050
AUSTRALIA.

Telephone: (61) (02) 565 9421.
Facsimile: (61) (02) 565 9465.
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1. Introduction

1.1 Declaration

The chemical, sodium ethyl xanthate (CAS No 140–90–9) was declared a Priority

Existing Chemical under the Industrial Chemicals (Notification and Assessment)

Act 1989 (the Act), by the Minister of Industrial Relations, by notice in the

Chemical Gazette  of 6 July 1993.

Section 48 of the Act states that a chemical may be declared a priority existing

chemical if there are reasonable grounds for believing that the manufacture,

handling, storage, use or disposal of an industrial chemical gives or may give rise to

a risk of adverse health effects or adverse environmental effects.

For sodium ethyl xanthate these grounds were:

• the large potential for occupational and environmental exposure due to

widespread use as a flotation agent in the mining industry;

• the lack of information on the health and environmental effects of sodium ethyl

xanthate which is of concern in view of the high volume use and potential

exposure; and

• sodium ethyl xanthate decomposes to the toxic and flammable gas, carbon

disulphide.

At the time of the declaration two incidents involving sodium ethyl xanthate

highlighted the problems that could arise during transport and use of the chemical.

An incident in Alice Springs involved a chemical leak at the railway station

leading to the evacuation of about 100 people and hospitalisation of six railway

workers after inhaling fumes. In the second incident at Stawell, residents in the

vicinity of a mine using sodium ethyl xanthate complained of foul odour, headache,

dizziness and nausea.

In accordance with Section 55 of the Act, those introducing sodium ethyl xanthate

into Australia applied for assessment of the chemical as a priority existing

chemical (PEC). As sodium ethyl xanthate is not manufactured in Australia,

applications were limited to importers.

1.2 Data collection

Information for assessment, both toxicological data and information on exposure, was

supplied by importers and end-users, such as mining companies. Toxicological data

was also obtained from past manufacturers of sodium ethyl xanthate.

While sodium ethyl xanthate is the subject of the assessment, information on other

xanthates used for similar purposes was included for completeness.

Overseas organisations such as the Swedish National Chemicals Inspectorate, the

U.S. Environmental Protection Agency, Environment Canada, Health Canada and

the International Register of Potentially Toxic Chemicals, which is a part of the

United Nations Environment Programme, were contacted. A comprehensive search of

databases and the literature was carried out for information to assist in the

assessment.

The literature search revealed that there was very little published data on the

toxicity of sodium ethyl xanthate or any of the other xanthates. The few studies
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that were obtained were unpublished and carried out by past manufacturers in the

1950s.

Site visits to Mount Isa Mines Ltd, Queensland, and Woodlawn Mines, Tarago, New

South Wales (which uses sodium iso butyl xanthate), were also carried out to assist

in the assessment of sodium ethyl xanthate.

Published data on the hazards of carbon disulphide were also considered in this

assessment as it is the major decomposition product of sodium ethyl xanthate.

1.3 History of xanthate use

The primary use of xanthates of the alkali metals, sodium and potassium, is as

mineral collectors. This use was introduced by Keller in 1925.1 Mineral collectors are

organic substances used for the recovery of metal sulphides from ore slurries. Sodium

ethyl xanthate was also used overseas as a defoliant, herbicide and as an additive

in rubber to protect against atmospheric gases, especially oxygen and ozone.

In Australia, sodium ethyl xanthate has been used widely in the mining industry for

over 30 years. It is one of a number of xanthates used as a flotation agent for mineral

collection, for example sodium isobutyl xanthate and potassium amyl xanthate are

also commonly used. There is no evidence in any State government records of sodium

ethyl xanthate being used as a pesticide in Australia.
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2. Applicants

ICI Australia Pty Ltd

1 Nicholson Street

Melbourne VIC 3000

Quantum Chemicals Pty Ltd

Suite 4

21 Kitchener Parade

Bankstown NSW 2200

Mineral and Chemical Traders Pty Ltd

59 Parraween Street

Cremorne NSW 2090

Redox Chemicals Pty Ltd

30–32 Redfern Street

Wetherill Park NSW 2164

Mintrade Pty Ltd

Level 1, 14 Edmonstone Street,

South Brisbane QLD 4101

Renison Limited

Renison Tin Division

P O Box 20

Zeehan TAS 7469



Sodium Ethyl Xanthate 4

3. Chemical identity

3.1 Chemical name

• Sodium ethyl xanthate

3.2 Chemical Abstracts Service (CAS) Registry Number

• 140-90-9

3.3 Other names

• Carbonic acid, dithio-, O-ethyl ester, sodium salt

• Carbonodithioic acid, O-ethyl ester, sodium salt

• Sodium ethylxanthogenate

• Sodium-O-ethyl carbonodithioate

• Sodium-O-ethyl dithiocarbonate

3.4 Trade names

• Aero Xanthate 325

• Z4

3.5 Molecular formula

• C3-H5-Na-O-S2

3.6 Structural formula
H H
 

H—C— C—O—C—S.Na
       ||
H H     S

3.7 Molecular weight

• 144.14
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4. Physical and chemical
properties

4.1 Sodium ethyl xanthate

4.1.1 Appearance

Pale yellow, amorphous, powder.

4.1.2 Odour

Disagreeable odour due to the presence of carbon disulphide.

4.1.3 Melting point

182–256°C

4.1.4 Boiling point

Not applicable as it decomposes on heating.

4.1.5 Specific gravity

1.263

4.1.6 Vapour pressure

Non-volatile solid at 25°C. However, it decomposes to volatile compounds.

4.1.7 Water solubility

450 g/L at 10°C

4.1.8 Partition co-efficient

This parameter, log Pow, is not applicable to substances that dissociate in aqueous

solution.

4.1.9 Hydrolysis as a function of pH

Xanthates are known to hydrolyse very rapidly under acidic conditions, and to be

stabilised by high pH conditions. Below pH 9 at 25°C sodium ethyl xanthate almost

totally dissociates.

4.1.10 Adsorption/desorption

Sodium ethyl xanthate adsorbs strongly to sulphide minerals but has less affinity

for surfaces in general.

4.1.11 Dissociation constant

The high water solubility and ionic character identify sodium ethyl xanthate as a

dissociable compound. Ethyl xanthic acid is a moderately strong acid with a

reported pKa of about 1.6 from which a pKb of 12.4 may be estimated for its conjugate

base. Aqueous solutions of xanthates are alkaline, reflecting the hydrolytic

formation of caustic soda.

4.1.12 Flammability

Flammable (solid).
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4.1.13 Combustion products

Sodium sulphide, sulphur dioxide, carbon dioxide and water are combustion products

through flammable intermediary decomposition products such as ethyl alcohol and

carbon disulphide. The hazardous total combustion products are sodium sulphide

and sulphur dioxide. Incomplete combustion can result in thio ethers and carbonyl

sulphide.

4.1.14 Decomposition temperature

> 25°C

4.1.15 Decomposition products

Sodium ethyl xanthate in the presence of moisture decomposes to carbon disulphide,

ethyl alcohol, sodium carbonate and trithiocarbonate.

4.1.16 Autoignition temperature

250°C

4.1.17 Reactivity

Hygroscopic and reacts with water to form ethyl alcohol, sodium carbonate,

trithiocarbonate and carbon disulphide. Susceptible to oxidation and reacts with

oxidising agents to form dixanthogens.

4.1.18 Particle size distribution

Pelletised

form

width 5 to 6 mm

length 5 to 15 mm

Powder range 1 to 10µm

mean 5µm

4.1.19 Composition of commercial product

Composition varies depending on the source of import. The specifications were

supplied by three applicants and are given below.

Purity of the chemical 90% minimum

Moisture 3–7% maximum

Free alkalies 0.2% maximum

Sodium thiosulphate 2% maximum

Sodium sulphide and sodium

thiocarbonate

Trace

Sodium sulphate and other

inorganic salt

Trace to 7%

Other volatiles Approx 2%

4.2 Carbon disulphide

Sodium ethyl xanthate in the presence of moisture and/or heat decomposes. Carbon

disulphide (CAS number 75–15–0) is the major decomposition product and has a low

autoignition point and is highly flammable. The pertinent characteristics of carbon

disulphide are:
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4.2.1 Molecular weight

76.14

4.2.2 Appearance

Clear, colourless or faintly yellow liquid at 20°C and 101.3 kPa

4.2.3 Odour

Sweet ethereal odour when pure. However carbon disulphide is usually foul

smelling and rarely encountered in the pure form.

4.2.4 Odour threshold2

0.1 ppm (response in 100% of subjects)

0.2 ppm (response in 50% of subjects)

0.02 ppm (perception in humans).

4.2.5 Freezing point

–111.5°C

4.2.6 Boiling point

46.5°C at 760 mm Hg

4.2.7 Specific gravity

1.263 at 20°C

4.2.8 Vapour pressure

40 kPa at 20°C

4.2.9 Relative vapour density

2.67 (air=1)

4.2.10 Water solubility

2.1 g/L at 20°C

4.2.11 Flash point

–30°C (closed cup)

4.2.12 Autoignition temperature

99°C

4.2.13 Explosive properties

1.3–50% (v/v) in air

4.2.14 Reactivity/stability

Reacts vigorously with oxidising agents

4.2.15 Conversion factors

1 mg/m3 = 0.321 ppm

1 ppm = 3.11 mg/m3
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5. Methods of detection
and analysis

5.1 Structural analysis

Sodium ethyl xanthate can be characterised by:

• Infra-red spectroscopy;

• Ultra-violet spectroscopy; and

• X-ray crystallography.

5.1.1 Spectral data*

Ultra violet spectrum 301 nm

Infra-red spectrum 1179, 1160, 1115, 1085 cm-1

5.2 Analytical methods for sodium ethyl xanthate

Atmospheric monitoring of sodium ethyl xanthate is not done routinely in

Australian workplaces. There is no recognised methodology specific to sodium ethyl

xanthate.

Quantitative analysis of xanthate solutions may be carried out in flotation plants to

check strength of solution. The methods of analysis for sodium ethyl xanthate have

been described in detail in Rao, 1971.3 Instrumental or chemical methods may be used

in the analysis.

The ultra-violet spectrophotometric method is superior to chemical methods as the

presence of small amounts of sulphur compounds, present as by-products of

dissociation, may interfere with analysis by chemical methods. The

spectrophotometric method is useful for xanthate analysis in flotation plants, in

research laboratories and for automatic reagent regulation systems. The presence of

reducing ions and dixanthogens do not affect light absorption.

5.2.1 Chemical methods

Chemical methods available for analysis of xanthates are the:

• Iodometric method;

• Precipitation as a copper salt;

• Acid-base method;

• Argentometric method;

• Mercurimetric method; and

• Perchloric acid method.

Iodometric method
This method is based on the oxidation of xanthate to dixanthogen by iodine. Dilute

iodine in aqueous solution (0.001N) is used and the end-point is detected using starch

as indicator. An accuracy within 1% can be obtained by this method. As the analysis

is prone to interference from other reductants such as sulphide, sulphite,

                                                

* Type of spectrum and major identification peaks.
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thiosulphate and lead, the method is recommended as a rough guide only to

xanthate concentration, for example in flotation liquors and fresh xanthate

solutions.

Precipitation of Xanthate as a copper salt
Xanthate in a cold aqueous solution is precipitated as the copper salt using a copper

sulphate/tartrate reagent. The filtered copper xanthate is dissolved in 10 M nitric

acid and the free copper ion determined iodometrically. Impurities such as sulphite,

thiosulphate and carbonate do not interfere but sulphides and thiocarbonates lead

to high results.

Acid-base method
This method is accurate within 1% and is useful for analysis in chemical

laboratories. A dilute aqueous xanthate solution is acidified with an excess of 0.01M

hydrochloric acid to produce neutral carbon disulphide and alcohol. The excess acid

is back-titrated with standard 0.1M alkali using methyl red as indicator. The

presence of hydroxide in the sample can be corrected for by separately titrating with

0.1M acid to a phenolphthalein end-point. Carbonates and sulphates can be

removed before titration as barium salts.

Argentometric method
Silver xanthate is precipitated from dilute xanthate solution by silver nitrate,

followed by the addition of excess standard thiocyanate solution using 10% ferric

nitrate as indicator. Excess thiocyanate is back-titrated with silver nitrate. A

serious disadvantage of the method is the blackening of the yellow silver xanthate

precipitate in the presence of an excess of silver nitrate.

Mercurimetric method
The Mercurimetric method has an accuracy within 1%. Xanthate is dissolved in 40%

aqueous dimethylamine, heated and then titrated with 0.05 N O-hydroxymercuri-

benzoate (HMB) using thiofluorescein as indicator.

Perchloric acid method
Xanthate is dissolved in glacial acetic acid, followed by titration with

0.1N perchloric acid using crystal violet as indicator.

5.2.2 Gravimetric method

The Gravimetric method converts the xanthate solution to lead xanthate by the

addition of 10% lead nitrate. Lead xanthate is separated out by dissolving in

benzene. Benzene is evaporated from the separated benzene layer. The amount of

xanthate present in the solution can be calculated from the weight of lead xanthate

precipitate. A correction factor to allow for the slight solubility of xanthate in

water can be applied to improve the reliability of the method.

5.2.3 Electrometric methods

The Electrometric methods of analysis measure the current, voltage or resistance in

relation to the concentration of the chemical in solution. The methods available for

analysis of xanthates are the Potentiometric method and Polarographic method.

Potentiometric method
The argentometric method described above can be carried out potentiometrically

using a silver electrode. Interference from strong alkalis in solution can be avoided by

buffering with boric acid. Xanthates can also be determined potentiometrically by
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titration with 0.02N copper sulphate or 0.05N copper nitrate solution using a copper

electrode. Interference from sulphide can be avoided by precipitation with a zinc

carbonate suspension and carbonates and thiocarbonates are removed from solution

by adding 20% barium chloride. The accuracy of this method is within 0.5%.

Polarographic method
Xanthate in flotation liquors can be determined by obtaining a polarogram

anodically over the range 0.1 to 0.7V vs saturated calomel electrode (SCE). The

sodium should contain 0.05 to 2.5 mmoles of xanthate/L, 0.1N potassium chloride (as

supporting electrolyte), 0.05N sodium hydroxide (pH regulator) and 0.001M eosin (to

prevent the formation of an adsorbed film of xanthate). Impurities such as sulphide,

sulphite, sulphate, carbonate and thiosulphate do not interfere.

5.2.4 Radio tracer method

The Radio tracer method has an accuracy of ± 0.6%. It is used extensively for

determining xanthate content in the adsorbed layers on mineral surfaces.

Xanthate in solution is oxidised with alkaline permanganate to sulphate, which

can be precipitated as barium sulphate. The radioactivity of the dried precipitate

can be measured.35S, which is a low-energy beta emitter with a half life of 87.1

days, is used.

5.3 Analytical determination of carbon disulphide

Atmospheric monitoring of carbon disulphide is carried out at some mine sites as

carbon disulphide is evolved during storage and use of sodium ethyl xanthate.

Sampling for carbon disulphide may be carried out at fixed sites or by personal

monitoring. A number of air sampling and analytical methods are available for the

determination of carbon disulphide in air.

Estimation of the concentration of carbon disulphide metabolites in blood or urine

can be used as a measure of exposure.

5.3.1 Air sampling methods

Activated charcoal tube method
The activated charcoal tube method is used for personal monitoring. This method

consists of a measured volume of air being drawn through a glass or metal tube

packed with activated charcoal. The carbon disulphide is adsorbed on the charcoal

and removed from the flowing air stream. The collected air vapours are desorbed by

a suitable solvent and the solution is analysed.4

This method is suitable for the measurement of carbon disulphide in a concentration

range of about 3 to 25 ppm for samples of 10 litres of air. The method may be used for

sampling over periods in the range of 10 mins to 8 hrs.

No interference occurs from hydrogen sulphide.5 High humidity can interfere with

the collection as carbon disulphide cannot be collected efficiently when condensation

occurs in the tube.

Liquid absorption method
The liquid absorption method is useful for the determination of carbon disulphide

concentrations at fixed sites. In this method air is drawn through an ethanolic

solution of copper salt and diethylamine. The carbon disulphide in the air reacts

with the liquid. Hydrogen sulphide present in the air must be removed on lead

acetate treated cotton wool before the air enters the absorption solution.6
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5.3.2 Analytical methods

Gas chromatography
A gas chromatograph fitted with a flame photometric detector and a sulphur filter

is useful for the determination of carbon disulphide.7  This method is used in

combination with the activated charcoal sampling method. The method is very

sensitive and can detect 1 µg of carbon disulphide in a charcoal tube. The accuracy of

the method is reported to be 6%. It is used widely for the determination of personal

exposure to carbon disulphide.

Photometric determination
This method is based on the reaction of carbon disulphide in an ethanolic solution

with diethylamine and a copper salt. This results in a yellow brown metallic

complex of diethyldithiocarbamate. The concentration of carbon disulphide is

directly proportional to the colour of the solution. The concentration in the sample

can be determined using a UV visible spectrophotometer at 420 nm. Hydrogen

sulphide causes interference with the determination of carbon disulphide by this

method. This method is not sensitive enough to monitor carbon disulphide

concentrations below 1 ppm.

Direct measurement using gas detector tubes
This is a simple and inexpensive method of measuring the atmospheric carbon

disulphide concentration. This method, though, gives only approximate results and

if the levels are exceeded, more accurate methods should be used. In this method a

known volume of air is drawn through the detector tube. The carbon disulphide in

the air reacts with the reagent in the tube, forming a complex such as copper-

dialkylaminedithiocarbamate. The concentration of carbon disulphide is estimated

by the length of the coloured zone.

Gas analysers
Gas analysers may be used for continuous environmental monitoring of atmospheric

carbon disulphide.

Analysers used for continuous monitoring may be based on:

• Electrical conductivity. Air is drawn through an absorbing solution and the

reaction of the gas with the solution changes the electrical conductivity

according to the concentration of the gas.

• Light absorption in the infrared region.

Carbon disulphide has to be oxidised in a combustion oven to eliminate any

interferences and increase the sensitivity.6

5.3.3 Biological monitoring

Determination of carbon disulphide concentrations in blood or urine is not useful as a

measure of exposure, as only 1% of the absorbed carbon disulphide is excreted

unchanged in the urine . Estimation of the concentration of the metabolites of carbon

disulphide can be used as a measure of exposure.

Iodine-azide test
The iodine-azide test is based on the capacity of a metabolite of carbon disulphide

to catalyse the iodine-azide reaction. The time required for decolourisation of

iodine after addition of the iodine-azide reagent to the urine is an indication of the

amount of carbon disulphide metabolite in the urine. The time is inversely and

exponentially related to the concentration of the metabolite. The time is corrected



Sodium Ethyl Xanthate 12

according to the creatinine concentration to avoid collection of 24 hr urine samples.

An exposure coefficient can be calculated from the creatinine concentration.

The iodine-azide reaction catalysed by the metabolite probably a thiazolidine is:

• 2NaN3 + I2  > 3N2 + 2NaI

This method is sensitive to atmospheric concentrations of 16 ppm and above of carbon

disulphide. Exposure is considered to be negligible if decolourisation does not occur

within 3 hrs. This method is not a precise method of monitoring and only indicates

overexposure.8

This method has been modified by Jakubowski9 and is based on measurement of the

amount of iodine used for titration of the carbon disulphide metabolites that

catalyse the iodine-azide reaction. This method can be used to assess exposure to

carbon disulphide levels as low as 3 ppm.

Determination of thio compounds
Estimation of urinary thio-thiazolidine-4-carboxylic acid (TTCA) concentration by

high performance liquid chromatography may be used to monitor carbon disulphide

exposure.8 TTCA is formed in the body by the reaction between carbon disulphide

and glutathione. Excretion of TTCA may reflect the rate of metabolism of carbon

disulphide rather than exposure.
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6. Use

Xanthates are used in the mining industry as flotation agents in the recovery of

metal sulphides. The efficiency of xanthates as mineral collectors increases with

the length of the carbon chain but this results in a decrease in the selectivity.

Xanthates have a heteropolar molecular structure with a nonpolar hydrocarbon

group and a polar sulphide group. A surface chemical reaction occurs between the

sulphide ores and the polar group. This reaction forms a water repellent film on the

mineral surface and this allows the mineral particles to be carried by air bubbles to

the surface. The amount of xanthate used is very small relative to the quantity of

ore treated, being approximately 250 to 350 g/tonne of ore.

Sodium ethyl xanthate is the shortest carbon chain xanthate and is the weakest and

most selective mineral collector. It is used mainly for the separation of copper,

nickel, lead, gold and zinc at several mining sites in Australia.

Sodium ethyl xanthate is not manufactured in Australia. The chemical is

manufactured in China and imported into Australia in powder or pellet form,

generally in steel drums and, more recently, in bulker bags. The annual consumption

of sodium ethyl xanthate in Australia is approximately 2500 tonnes.

During use, the solid sodium ethyl xanthate is mixed with water to form a dilute

aqueous solution and typically concentrations in the order of 10% are used. The pH of

the solution ranges from 7 to 11.
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7. Decomposition

Xanthates decompose in the presence of water. Sodium ethyl xanthate may come

into contact with water as a powder or pellet and is used as an aqueous solution in

mining processes.

7.1 Solid

Sodium ethyl xanthate is transported and stored as a solid. Sodium ethyl xanthate

powder and pellets are stable if stored under dry, cool conditions. However, it is

hygroscopic and when exposed to moisture in air it decomposes, releasing carbon

disulphide.

7.2 Aqueous solution

There are three decomposition pathways of xanthates in aqueous solution:

A. Xanthates dissociate forming alkali metal cations and xanthate anions. The

solution undergoes further hydrolysis to xanthic acid which decomposes into

carbon disulphide and alcohol.

ROCS2Na + H2O → ROCS2H + NaOH

ROCS2H → CS2 + ROH

B. Xanthate is oxidised to dixanthogen. The extent of this reaction is very small

and dependent on the pH. Equilibrium is reached after about 5–10% of the

xanthate is oxidised, and the reaction increases with a fall in the pH.

2ROCS
–
2 + H2O + _O2 → (ROCS2)2 + 2OH–

C. In neutral and alkaline media, xanthates decompose by hydrolytic

decomposition.

6ROCS
–
2 + 3H2O → 6ROH + CO3

2  
–
 + 3CS2 + 2CS3

2  
–

 

Further hydrolysis of sodium trithiocarbonate to sodium carbonate and

hydrogen sulphide and carbon disulphide to carbon dioxide and hydrogen

sulphide may occur. The reaction is catalysed by the alcohol formed from the

xanthic acid and is self accelerating.

Reaction C is the main reaction in alkaline solution while A and B occur in acidic

solutions. During use in mining processes, reaction C is the principal decomposition

pathway and carbon disulphide the principal decomposition product. Part of the

carbon disulphide formed may decompose further to carbonate and thiocarbonate

salts, some of it may evaporate and some may build up in the xanthate solution.

Once the solubility of carbon disulphide is exceeded it forms a separate layer below

the sodium ethyl xanthate solution.10

Some of the decomposition products are also effective as flotation agents and are

known as active impurities. These are hydro-sulphide (HS
–
) and trithiocarbonate

(CO3
2  

–
) ions.11

7.3 Factors affecting decomposition

The rate of decomposition of sodium ethyl xanthate is dependent on several factors,

the most important being concentration, pH of the solution and temperature. Other

factors which affect rate of decomposition include aging of the solution and presence

of metal salts.
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7.3.1 Concentration

Decomposition rate is accelerated at high concentrations.

Figure 1 shows the decomposition rates of 25% and 10% solutions of sodium ethyl

xanthate.10

Figure 1: Decomposition of Aero 325 xanthate solutions
(American Cyanamid Company, 1972)
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7.3.2 Temperature

Decomposition rate increases with increase in temperature.

Table 1: Effect of temperature on the decomposition rate of 10% solution of sodium ethyl
xanthate at pH 10 (From: Crozier et al, 1984)12

Temperature Decomposition/day

20°C 1.1%

30°C 2.7%

40°C 4.6%

Table 1 and Figure 1 indicate that the decomposition rate increases with increase in

temperature. The temperature at most mining sites is > 30° C and is conducive to

decomposition of xanthates.

7.3.3 pH

Decomposition is rapid at pH below 7 and decreases as the pH increases.

The rate of decomposition at pH 6 is about double the rate at pH 8. At pH 6.5 the

decomposition rate is 16% per day.13  As shown in Table 1 above, sodium ethyl

xanthate at pH 10 and 30°C decomposes slowly (2.7% per day). In the mining

process, sodium ethyl xanthate is used as an aqueous solution with a pH of 7 to 11.

Alkalies are often used to stabilise xanthate solutions and can be added during the

manufacture of solid sodium ethyl xanthate or at mining sites during preparation of

aqueous solutions.

7.3.4 Aging of the solution

The rate of decomposition decreases with the age of the solution.

Decomposition is greatest during the first hour and then the rate decreases. The

decrease in the rate of decomposition is due to the accumulation of reaction products

which inhibit further decomposition. At mining sites, xanthate solutions are

generally stored for one day.

7.3.5 Metal salts

Decomposition is accelerated by the presence of metal salts, such as copper, iron,

lead and zinc.

Metal salts are often present in flotation tanks when xanthates are used.
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8. Hazard assessment

8.1 Animal toxicological data

8.1.1 Acute toxicity

There is very little published and unpublished data available on the adverse

health effects of xanthates in general and sodium ethyl xanthate in particular.

Toxicological data for other xanthates were also assessed where available, as the

adverse effects of the various xanthates are similar.

8.1.2 Oral toxicity

Oral toxicity of Sodium Ethyl Xanthate14

The study was carried out in 1951 and complies generally with current test protocols

such as the Organisation for Economic Cooperation and Development (OECD)

guidelines for testing of chemicals No. 401.15  This study predates the requirements

for good laboratory practice, however the study was considered adequate for this

assessment. A 10% aqueous solution of sodium ethyl xanthate was administered

orally by gavage. The pH of the solution was approximately 10.5 to 11. The animals

were observed for signs of gross toxicological effects for seven days.

Table 2: Acute oral toxicity in male albino mice administered
10% aqueous solution of sodium ethyl xanthate

Dosage
(mg/kg) Mortality Clinical observations Gross pathology

500
600
750
900

1000
1500
2000
5000

0/13
0/13
7/13
8/13
9/13
12/13
13/13
2/2

Depression followed by
hyperexcitability, tremors,
paralysis, exophthalmia and clonic
followed by tonic convulsions.

Pinkness of feet and nose, preening
and salivation.

Consolidated lungs, pale
granular livers, unusually
small spleens and atonic
intestines.

Surviving animals showed
no abnormalities.

The majority of deaths occurred on the first day and the animals that survived

appeared normal within two days. The study does not indicate how many animals

developed the symptoms, at what doses and the day of development of the

symptoms.

The results of this study indicate that a 10% aqueous solution of sodium ethyl

xanthate has an oral LD50  of 730 mg/kg in male mice. The target organs for oral

toxicity of sodium ethyl xanthate were the central nervous system, liver and spleen.

Oral toxicity of other xanthates
Table 3 summarises oral toxicity data, published in the literature, for other

xanthates that are used in the mining industry.
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Table 3: Oral toxicity of xanthates (from: Kirk-Othmer, 1984)16

Xanthate Species LD0 (mg/kg) LD50  (mg/kg) References

Sodium ethyl rat 500 — 17

Potassium ethyl rat 500 1700 17, 18
mouse 583

Sodium isopropyl rat 250 — 17

Potassium isopropyl rat — 1700 18
mouse — 583 —

Potassium n-butyl mouse — 411
465

19,20

Sodium isobutyl rat 500 — 17

Potassium isobutyl rat — 1290 18
mouse — 480 18

Sodium sec-butyl rat — >2000 17

Potassium amyl
(mixed)

rat 1000 1000–2000 17, 21

Potassium iso amyl rat — 765 18
mouse — 470 18

C5-C6 mixture rat — 1500 22

The data in Table 3 indicate that xanthates are harmful by the oral route both in

rats and mice. The LD50  of the various xanthates are similar, ranging from 411 to 583

mg/kg in mice and from 1000 to >2000 mg/kg in rats.

The acute oral toxic effects of one xanthate, potassium butyl xanthate, are provided

in two summaries in Chemical Abstracts.23,24 Similar symptoms and pathology

findings were seen in these studies carried out by Babayan.19,20

For example, in the first study19  oral administration of potassium butyl xanthate to

rats produced increased motor activity, cyanosis, irritability, increased respiration

and convulsions with death occurring 1 to 2 hours after administration. The LD50  was

411 mg/kg. Autopsy showed perivascular and pericellular oedema, multiple

haemorrhages in the lungs, perivascular subarachnoid haemorrhages and acute

swelling of the cells of the cortex, subcortical ganglia and the brain stem. Fatty

dystrophy of the liver and protein dystrophy of the twisted canaliculi of the

kidneys were observed. It is not clear from the summary, if potassium butyl xanthate

was administered as a solid or in solution.

The findings of these studies indicate that potassium butyl xanthate produces

adverse effects on the central nervous system, liver and kidneys.

8.1.3 Acute dermal irritation/toxicity14, 25

This study was conducted in 1951 and was repeated later in the same year. Exposure

in both studies was for 18 hrs and was not according to the OECD Guidelines for acute

dermal irritation (4 hrs)26  or for dermal toxicity (24 hrs).27  The initial study was

performed to assess dermal irritation but deaths during the study led to further

studies. Sodium ethyl xanthate was administered by occlusive application to the

shaved abdomen of the rabbits either as 1.0 ml/kg of a 10% aqueous solution or as 1

gm/kg of the 100% dry material in a paste formed with water. The animals were

observed for 12 days.

Results of the dermal application studies are summarised in Table 4.
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Table 4: Effects of sodium ethyl xanthate following dermal application

Animals Dose Clinical Observations Gross pathology

3 rabbits 1 ml/kg, as 10%
solution

No skin irritation. No substance related
changes.

3 rabbits 1 gm/kg, as a paste 2/3 died; surviving animal
had moderate irritation
with oedema and
pigmentation of the skin.

Moderate amount of
peritoneal fluid, visceral
organs were normal.

5 male
rabbits

1 gm/kg, as a paste 5/5 died following
overnight exposure; oedema
of the skin with
pigmentation.

Haemorrhagic lungs and
peritoneal and pleural fluid.
Other changes were
markedly cyanotic ears
(2/5), haemorrhagic
conditions (2/5) and
evidence of diarrhoea (3/5).

1 male
rabbit

1 gm/kg, as a more
liquid paste than
above

Moderate oedema and
pigmentation of the skin.

No substance related
changes.

3 rabbits 1 gm/kg as a paste All 3 animals died within
24 hrs; retropulsion,
salivation, loss of righting
reflex and haemorrhagic
and oedematous areas of the
skin were noted.

The liver appeared dark
and mottled and the kidneys
showed spotty
haemorrhages.

Under the conditions of the study, application of 10% solution of sodium ethyl

xanthate (pH 10.5 to 11) for 18 hrs did not cause skin irritation in rabbits. Similar

application of 1 gm/kg of sodium ethyl xanthate in the form of a paste resulted in

the death of ten out of twelve animals within 24 hrs. The surviving animals

developed irritant effects including oedema and pigmentation of the skin. The

sulphide odour noted during the study suggests that decomposition of sodium ethyl

xanthate occurred. The dermal LD50  was < 1000 mg/kg.

8.1.4 Acute eye irritation14

The study was done in 1951 using sodium ethyl xanthate as a 10% solution at pH 10.5

to 11 and as a fine powder. Two groups of three albino rabbits each were used in this

study.

A 0.05 ml aliquot of 10% aqueous solution of sodium ethyl xanthate was instilled

into the conjunctival sacs of the left eyes of albino rabbits of one group. The eyes were

held closed for one minute, observed immediately for reaction 1 hr and 4 hrs later

and then daily for 9 days. Mild irritation was observed immediately after

instillation but the eyes appeared normal one hour later. One animal showed slight

irritation at 4 hrs but was normal on the second day. There were no signs of oedema or

necrosis. Autopsy on day 9 did not reveal any gross pathology.

Approximately 30 mg of sodium ethyl xanthate powder was applied to the

conjunctival sacs of the second group of rabbits. All three animals showed immediate

marked irritation, scrambling, excitement and evidence of pain. There was

lacrimation in one animal and phonation in another. Moderate irritation and

oedema of the lids was observed in all the animals at the end of 1 hr. The same

observations were noted at 4 hrs with one animal showing exudate. Mild irritation

was seen after 24 hrs and two rabbits appeared normal after three days. One rabbit

showed slight irritation until day 5. There were no signs of opacity or necrosis. The

symptoms seen in the animals could be due to the physical irritation caused by solid

particles in the eye. The animals were sacrificed on day 9 when no gross pathology

was observed at autopsy.
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The results of this study indicate that the powder is a moderate irritant to rabbit

eyes while the 10% aqueous solution of sodium ethyl xanthate is mildly irritating.

The irritant effects of the solution disappeared 1 hr after instillation. The eye

effects produced by the powder were reversible, persisting for 24 hrs in all the

animals with the effects lasting for up to 4 days in one animal.

8.1.5 Skin sensitisation

No studies were available for assessing the skin sensitisation potential of sodium

ethyl xanthate or other xanthates.

8.1.6 Genotoxicity

No studies were available for assessing the genotoxicity of sodium ethyl xanthate or

other xanthates.

8.1.7 Carcinogenicity

No studies were available for assessing the carcinogenicity of sodium ethyl

xanthate or other xanthates.

8.1.8 Repeated-dose toxicity

Four-month oral toxicity study of potassium butyl xanthate
Two sub-chronic oral studies19, 20 of the toxic effects of potassium butyl xanthate are

summarised in Chemical Abstracts.23, 24 Findings were similar in both studies and

included central nervous system, liver and spleen effects.

For example, in one study, potassium butyl xanthate was administered orally (10

mg/kg) or as air dust to rats, rabbits and dogs for 4 months. During administration

effects observed from week 6 to week 7 of treatment were tachypnoea, cyanosis, loss

of hair and dermatitis. Loss of weight and increase in blood sugar and cholesterol

were observed later. Convulsions and paralysis of the extremities were observed in

some animals from week 9 of administration. Some animals died during the

administration.20

Thirty-day inhalation toxicity study with potassium amyl xanthate28

A 30-day repeated inhalation study for potassium amyl xanthate was conducted in

1976.

Animals were exposed to potassium amyl xanthate as an aqueous aerosol. Attempts

at dust exposure were unsuccessful as potassium amyl xanthate is hygroscopic.

Animals were exposed to concentrations of 0, 100 and 800 mg/m3 of potassium amyl

xanthate. These concentrations were equivalent to actual doses of 0, 23 and 252

mg/m3. Analysis of the particle size indicated that all the particles at the lower

dose of 100 mg/m3 were less than 10µm in diameter while approximately 80% of the

particles had a diameter of 10µm or less at a dose of 800 mg/m3. It is not possible to

state from the description of the exposure method whether air flow was dynamic or

static.

Exposure levels for the study were established by a preliminary experiment. In the

preliminary experiment, three groups of 10 male Sprague-Dawley rats were exposed

to concentrations of 0, 200 or 800 mg/m3 of potassium amyl xanthate, 6 hrs daily for

10 exposures in 2 weeks. No signs of toxicity were observed in animals exposed to a

concentration of 200 mg/m3. Rats exposed to a concentration of 800 mg/m3 showed a

statistically significant decrease in body weight after the fifth exposure. Recovery

of the body weight occurred within 4 days and may not have been exposure related.

The only substance related adverse effect observed was a yellow-brown staining of
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the hair coat of the rats. Overexposure of the animals exposed to a concentration of

800 mg/m3 occurred because of a technical problem in the aerosol generating

apparatus.

In the 30-day study, three groups of animals, each consisting of 10 male Swiss-

Webster mice, 10 male Sprague-Dawley rats, 4 male New Zealand White rabbits

and 2 male beagle dogs were exposed to either filtered room air or to concentrations

of 100 or  800 mg/m3 of potassium amyl xanthate. Whole body exposure was for 6 hrs

daily, 5 days a week for a total of 20 exposures in 1 month. Ten mice of the 800 mg/m3

group died along with 5/6 replacement mice.

The animals were observed during the exposures and body weights were recorded

three times a week throughout the experiment. Body weight data, organ to body

weight ratios and clinical laboratory parameters were analysed statistically using

analysis of variance and Dunnett’s test.

Most of the mice died when exposed to 800 mg/m3. Five of the 16 mice that died

showed convulsions and hyperactivity prior to death. The adverse effects produced

by the two doses of potassium amyl xanthate are shown in Table 5.

The results of this study indicate that potassium amyl xanthate has an adverse

effect on the central nervous system and liver in mice, the liver and kidneys in rats

and the liver in dogs. There were no treatment-related changes in the

haematological or urinalysis values in any of the animals.
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8.1.9 Overall assessment of toxicological data

Table 6: Summary of toxicity tests for xanthates

Toxicological endpoint Chemical Species Result Section

Acute oral Sodium ethyl
xanthate (10%
solution)

Mice
(male)

LD50  730 mg/kg 8.1.2

Other xanthates Mice LD50  411-583 mg/kg 8.1.2
Rats LD50  1000-2000 mg/kg

Acute dermal
irritation/ toxicity

Sodium ethyl
xanthate

8.1.3

– 10% solution Rabbits Non irritant
– 1 gm/kg as paste Rabbits LD50  <1000 mg/kg

Acute eye
irritation

Sodium ethyl
xanthate

8.1.4

– 10% solution Rabbits Non-irritant

– 30 mg powder Rabbits Marked irritation
immediately, moderate
irritation up to 4 hrs, mild
irritation at 24 hrs

Repeated dose
toxicity

• 4 month oral Potassium butyl
xanthate
(10 mg/kg)

Rats Changes in the central
nervous system, liver and
spleen

8.1.8

• 30 day inhalation Potassium amyl
xanthate

– 100 mg/m3 Dogs Hepatotoxic effects 8.1.8

Rabbits No adverse effects
Rats No adverse effects
Mice Higher liver/body weight

ratio

– 800 mg/m3 Dogs Hepatotoxic effects 8.1.8

Rabbits No adverse effects
Rats Nephrotoxic effects
Mice 15/16 died, 5/15 showed

hyperactivity and
convulsions prior to death

The acute oral toxicity study indicates that sodium ethyl xanthate as a 10% solution

at a pH of 10.5 to 11 has an LD50  of 730 mg/kg in mice. The target sites are the

central nervous system, liver and the spleen. The oral LD50  for other xanthates in

mice ranges from 411 to 583 mg/kg and in rats from 1000 to 2000 mg/kg.

The target sites for the adverse effects of potassium butyl xanthate both after single

and repeated oral administration were the central nervous system, liver and

kidneys, as with sodium ethyl xanthate, indicating similar target organs for the

various xanthates.

The dermal irritation/toxicity study in rabbits indicates that sodium ethyl

xanthate powder has an LD50  of <1000 mg/kg and is a moderate irritant while the

10% solution is non irritating to the skin.

The acute eye irritation study indicates that sodium ethyl xanthate as a powder

caused mild to moderate irritation, while it is not an irritant in the diluted form

(10% solution).
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Inhalation of potassium amyl xanthate produces adverse effects in the livers of

dogs, rats and mice. The other affected organs are the kidneys in rats and the central

nervous system in mice.

The target sites for sodium ethyl xanthate, and other xanthates are the central

nervous system, liver and kidneys. The adverse effects seen in the toxicity studies

could be due to the xanthates (such as sodium ethyl xanthate), their decomposition

products or a combination of both.

8.2 Human health effects

No human studies were available for assessment.

There is only one report of human health effects in the published literature. The

Canadian Centre for Occupational Health and Safety (1994)29  has summarised a

report by Rakhimova (1973)30  of acute exposure of a worker who opened a tank

containing sodium ethyl xanthate. The worker lost consciousness and was removed

from the work site. On revival he was restless, vomited and had convulsive

twitching of muscles in his arms and legs. He complained of difficult breathing,

teary eyes and hoarseness and later developed light sensitivity and fluid

accumulation in the eyelids and eye discharge.

Limited unpublished health effects information was available for assessment.

Contract workers at one mining site (Kalgoorlie Consolidated Gold Mines Pty Ltd)

reported nausea and, complaints of headache, dizziness, nausea and foul odour from

residents in the vicinity of a mine using sodium ethyl xanthate (Section 10.1.2) have

been reported.

Inhalation of fumes following a chemical leak at the railway station in Alice

Springs in May 1993 led to the hospitalisation of six railway workers. The workers

were involved in transhipping cargo from a train to road transport (Section 10.1.2).

8.3 Classification of sodium ethyl xanthate

In accordance with the health effects criteria detailed in the National

Commission’s Approved Criteria for Classifying Hazardous Substances31  sodium

ethyl xanthate is classified as harmful by the oral and dermal routes and is an eye

and skin irritant. The 10% solution of sodium ethyl xanthate is classified as

harmful by the oral route and is not a skin and eye irritant. Based on the

classification of its health effects and in accordance with the Approved Criteria31

sodium ethyl xanthate is considered to be a hazardous substance.

The above classification is based on the limited toxicity data available for sodium

ethyl xanthate at the time of assessment. No human health effects data were

available. The data were insufficient to classify sodium ethyl xanthate for other

health hazards such as chronic effects, acute inhalational effects, carcinogenicity

and mutagenicity.

According to the Australian Code for the Transport of Dangerous Goods by Road and

Rail (ADG Code)32  sodium ethyl xanthate is classified as a dangerous good, Class

4.3, that is, substances which in contact with water emit flammable gases.
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9. Carbon disulphide

9.1 Introduction

Sodium ethyl xanthate readily decomposes to carbon disulphide, especially in the

presence of moisture. Therefore, the hazards of carbon disulphide (CS2) need to be

considered in the assessment of sodium ethyl xanthate.

9.2 Physical hazards

Carbon disulphide has a low flash point and autoignition temperature and is

therefore a potential fire and explosion hazard. The chemical is 2.6 times heavier

than air and may accumulate in low lying areas.

9.3 Metabolism

Carbon disulphide is readily absorbed by inhalation.6  Studies also indicate that

carbon disulphide as a liquid, such as a solvent or aqueous solution, is absorbed

through the skin.

Studies in humans have shown that approximately 70–90% of carbon disulphide

absorbed into the body is metabolised, with 1% excreted unchanged and the

remainder exhaled.6 Due to its affinity for lipid-rich tissues and organs, carbon

disulphide rapidly disappears from the bloodstream. In humans, carbon disulphide

is metabolised to give organo-sulphur compounds such as thiourea in the urine.

Studies in rats and guinea pigs have indicated that carbon disulphide is initially

accumulated in the liver, brain, blood and adrenals.

9.4 Health effects

As there is a great deal of published literature available on the human health

effects of carbon disulphide, animal data has not been independently considered for

this report. However, it is important to note that data from animal studies are

consistent with observed human health effects.

9.4.1 Human health effects

Acute effects
Signs of toxicity after acute poisoning include tremor, prostration, dyspnea, cyanosis

and vascular collapse. In severe cases, coma and death due to central nervous system

depression and respiratory paralysis have resulted.33  Exposure to concentrations of

3000 ppm or more for short periods has resulted in death.

Skin contact with carbon disulphide has resulted in serious blisters in the hands and

fingers.2

Nervous system effects
Central nervous system (CNS) and peripheral nervous system effects have been

frequently observed in workers exposed to carbon disulphide, particularly viscose

rayon workers. Effects of carbon disulphide poisoning in early reports included

polyneuritis (consisting of weakness in the legs and knees), headaches and

irritability.

The main symptoms of toxicity revealed in a detailed study of Finnish viscose rayon

workers were fatigue, insomnia, paraesthesia and headaches, with sensory or motor 
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in 26 of 36 workers. Behavioural tests on workers at the plant revealed intelligence

reduction, slower response and loss of manual dexterity.33

In a later study of rayon plant workers exposed to carbon disulphide no behavioural

changes were identified at carbon disulphide concentrations below 20 ppm.2

Cardiovascular effects
Atherosclerosis of the cerebral and peripheral arteries has been observed in several

cases of workers exposed to carbon disulphide.

An increase in the serum cholesterol concentration has been observed in workers

repeatedly exposed to approximately 20 to 60 ppm carbon disulphide, but not in

workers exposed to carbon disulphide concentrations below 20 ppm.

An increased incidence of heart disease has been reported in workers exposed to

carbon disulphide.33  In a mortality study of workers at an English viscose rayon

factory, an increased coronary heart disease death rate of 2.5 times the expected

rate was observed for workers in the viscose spinning area of the plant, where

exposure to carbon disulphide was greatest (above 20 ppm). In a study of Finnish

viscose rayon workers exposed to approximately 10 to 30 ppm, a mortality study

revealed a similar increased risk of coronary heart disease. A detailed health

survey of the surviving workers in this study showed an increased incidence of

angina and high blood pressure, but a similar survey by the same authors of Japanese

workers exposed to similar carbon disulphide levels revealed no effects on blood

pressure or angina incidence.

Eye effects
A number of adverse eye effects have been noted in workers exposed to carbon

disulphide vapours. In a study33  of Finnish viscose rayon workers exposed over long

periods to approximately 10 to 30 ppm, disturbances in the microcirculation of the

ocular fundus were detected by observing delayed filling of the choroid in the

peripapillary region using a fluorescein angiographic technique. An increased width

of the retinal arterioles was also noted.

A study33  of Japanese viscose rayon workers exposed over prolonged periods to 5 to 20

ppm carbon disulphide revealed a high incidence of small (dot) retinal

haemmorhages and/or microaneurysms, with the incidence directly proportional to

the length of exposure. The effect was confirmed in a larger study of Japanese

workers, but a similar study in Finnish workers did not reveal this effect.

Reproductive effects
Studies of female viscose rayon workers in Russia and Germany have indicated that

menstrual disorders or spontaneous abortion occurred after exposure to around 10 ppm

of carbon disulphide. However, the reports were considered of poor quality.33

Spontaneous abortion has not been confirmed by other studies. Menstrual disorders

have been observed in recent studies, such as by Zhou et al (1988)34  in female workers

exposed to carbon disulphide levels below 3 ppm for 3 years.

Studies in male workers have also revealed adverse effects on the reproductive

system after exposure to carbon disulphide. Decreased libido was observed in

workers in the 1940s who were exposed to high carbon disulphide concentrations. A

later study of male Romanian viscose rayon workers revealed changes in sperm cell

morphology—including hypospermia, teratospermia and asthenospermia—where

carbon disulphide levels were believed to be about 13–26 ppm but with excursions up

to 250 ppm.
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Other effects
Hearing defects have been observed in workers exposed to carbon disulphide.

Audiometric tests on a group of Polish viscose rayon workers revealed that 97% of

the workers suffered hearing defects, including a poorer sound perception near the

normal threshold. This indicated damage near the central supracochlear region of

the ear. A study of German workers exposed to 12 to 93 ppm carbon disulphide

revealed a hearing loss of high frequency sound, and a high incidence of dry mucosa

in the nose. A study of rayon workers in Brazil exposed to approximately 29 ppm

carbon disulphide and 86 to 89 dB noise, 60% of the workers suffered hearing loss.2

9.5 Summary

Carbon disulphide is a dangerous fire and explosion hazard.

Carbon disulphide can be absorbed by inhalation, through the skin and by the oral

route. Acute exposure to high concentrations (500 to 1000 ppm) may result in

psychosis and narcosis. Carbon disulphide vapour is a severe irritant to the eyes,

skin and respiratory system, and the liquid may cause burns.

Repeated exposure to carbon disulphide vapour can adversely affect the central and

peripheral nervous systems, including weakening of the muscles of the legs and

damage to the peripheral and cerebral arteries. Carbon disulphide has been shown

to contribute towards coronary heart disease in exposed workers, and severe effects

on the retina of the eye have been observed. Hearing defects in workers exposed to

carbon disulphide have also been reported.

Adverse effects on the reproductive system of workers have been noted, including

menstrual abnormalities in females and decreased libido and changes in sperm

morphology in males.

9.6 Hazard classification

Carbon disulphide is on the National Commission’s List of Designated Hazardous

Substances35  and is classified as:

• R23 Toxic by inhalation.

• R36/38 Irritating to eyes and skin.

• R47 May cause birth defects.

• R48 Danger of serious damage to health by prolonged exposure.

• R11 Highly flammable.
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10. Exposure assessment

10.1 Occupational exposure

10.1.1 Exposure

Sodium ethyl xanthate is not manufactured in Australia and hence occupational

exposure to sodium ethyl xanthate is limited to workers involved in the transport, use

and storage of the chemical. A number of mines in Australia use sodium ethyl xanthate

or one of the other alkyl xanthates. A range of measures have been implemented by users

to control worker exposure and include isolation, engineering controls, administrative

controls, safe work practices and personal protective equipment.

Transport and storage
Sodium ethyl xanthate in pellet or powder form is imported in 110–120 kg steel

drums with an inner polyethylene liner. The inner lining is tied off while the drum

lids are secured by ring clamps. The quality of the packaging of the chemical varies

from batch to batch. The drums are imported by ship in sealed containers. The

containers are transported to the use site by road or rail and the drums unloaded and

stored upon arrival.

Recently, bulk packaging of sodium ethyl xanthate, in plastic bulker bags containing

500–700 kg, has been introduced. The packaging consists of a polyethylene inner bag

containing the xanthate enclosed in an outer hessian bag. The inner bag is manually

tied. The hessian bag is a support for the inner bag and has lifting straps for

transport. The hessian bag is not sealed. Recently some bulker bags have been

modified to include a double lined inner plastic bag enclosed in an outer

polyethylene bag and the inner bag is heat sealed.

Conditions of storage vary at different mine sites ranging from a fully enclosed area to a

large storage shed with only three walls, to a covered area with only a roof and no

walls.

There is the greatest potential for worker exposure to xanthate powder or pellets

and carbon disulphide vapour during transport and storage if the drums or bulker

bags are damaged or not adequately sealed. Sodium ethyl xanthate in contact with

moisture produces carbon disulphide. One or two workers are involved in the

handling and storage of the drums or bulker bags at each mining site.

Mixing process
Xanthate drums are transported from the storage area to the mixing area by fork-

lift. Batches of sodium ethyl xanthate solutions are prepared daily or once or twice

a week depending on the extent of use. Two workers are involved in the mixing

process at most mining sites for about 4 hours per batch.

Before the mixing process at some mines, xanthate drums are opened to the

atmosphere for a short time to allow dissipation of any vapours that may have

formed during storage.

Workers involved in the mixing process open the drums containing the chemical and

tie back the polyethylene lining. The drums are tipped into the mixing tank,

containing water, through chutes and are then washed and stored for disposal. At

some sites, the drums are lifted into the chutes with a fork-lift or overhead crane

and the driver remains in the cabin of the fork-lift. At other sites the drums are
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lifted on to a roller and transported on the roller into a hopper which inverts the

drum into the mixing tank. Bulker bags are emptied by lifting into a hopper

containing spikes which puncture the bags and empty the contents into the mixing

tank.

At some sites, jets of water are used to empty the drums and minimise dust generation.

Adding water rapidly can also avoid build up of heat that occurs when sodium

xanthates are exposed to small quantities of water. Extraction ventilation systems

operate above the area where the drum contents are discharged into the mixing tank.

The sodium ethyl xanthate is automatically mixed with water, in an enclosed tank,

using a rotating paddle type system or mechanical drum rotation device. During the

mixing operation, the roller door to the mixing vessel is kept closed. Ventilation of the

mixing tank is generally by local exhaust ventilation. Some mine sites have in addition

a water scrubber-cyclone system which absorbs both dust and soluble gases. The area

around the mixing tank is generally bunded to contain 100% of tank volume.

The empty drums are flushed, crushed and transported for burial either at a licensed

landfill or in the tailings dam.

There is a high potential for worker exposure to sodium ethyl xanthate and carbon

disulphide during the mixing process, depending on the degree of automation. During

tipping of the drums there is a likelihood of dust generation and hence exposure to

the worker. Spills of the powder or pellets during emptying of the drums could also

lead to exposure.

Storage of the solution
Sodium ethyl xanthate aqueous solution is pumped from the mixing tank to a

holding tank through pipes. At some mine sites the solution may be pumped over

extended distances to the storage tank. The storage or stock tanks are located

outdoors usually adjacent to the flotation area. The base of the stock tank may have

a cone structure with a drainage point at the apex of the cone. The stock tanks are

bunded to collect any spills from the tanks. Spills are pumped to the tailings

systems. Potential for exposure during this process is therefore limited. Inhalation

exposure could occur due to leaks in the pipes.

Flotation process
Sodium ethyl xanthate from the stock tank is automatically pumped to a head tank.

The head tank at most sites is located above the flotation floor. It is fitted with

level sensors at some mine sites to automate transfer between the two tanks. Any

overflow from the head tank goes back to the stock tank.

Remote controlled dosing pumps are used for the addition of the solution to the

flotation cell. Sodium ethyl xanthate solution enters the flotation cells through

closed pipes via a head tank. The solution is gravity fed from the head tank via

control valves and flow meters to a series of dosage points. From these points there

are a number of lines to addition points within the flotation cells. Addition of

xanthates to the float tanks is via a continuous drip feed.

Workers involved in checking flows, the head tank or in adjusting and monitoring the

pulp levels in the flotation process could be exposed to the chemical or carbon

disulphide.

Maintenance
Storage tanks must be cleaned regularly due to the build up of sludge. Impurities in

the water used for dissolving sodium ethyl xanthate result in sludge formation.

Precipitation of dissolved salts such as magnesium hydroxide and calcium carbonate
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and reaction of the heavy metal ions such as copper, lead, zinc and manganese with

the sodium ethyl xanthate solution to form insoluble xanthates are responsible for

the sludge settling out in the tanks. The accumulated sludge contains trapped

xanthate which decomposes to carbon disulphide and alcohol. Stirring of the sludge

with an air hose or sparger volatilises the carbon disulphide.

Cleaning the tanks involves complete emptying and thorough flushing of the tank

with water. There is potential for worker exposure during maintenance as build up of

sludge requires entry into the tank and manual removal by a person. The frequency of

cleaning storage tanks varies from once every three months to once or twice a year at

different mines.

Sampling procedure
At some mine sites sodium ethyl xanthate solution from the head tank is bypassed

through a parallel system into a collection cone for measurement of the chemical

added to the flotation cell. A timed sample of xanthate is collected in a plastic

cylinder and measurement is performed. Dermal and inhalation exposure to sodium

ethyl xanthate may occur to personnel involved in the collection of samples or

analysis of sodium ethyl xanthate.

Summary
Sodium ethyl xanthate is not manufactured in Australia and hence occupational

exposure to sodium ethyl xanthate is limited to workers involved in the transport,

use and storage of the chemical. Exposure to sodium ethyl xanthate powder or

pellets as well as to carbon disulphide vapour could occur.

Damage to the packaging can lead to release of solid xanthate and to moisture

absorption and formation of carbon disulphide. There is a  high potential for worker

exposure both to sodium ethyl xanthate and carbon disulphide vapour during the mixing

process. Spills and dust generation during emptying of drums into the mixing tank can

lead to exposure to solid sodium ethyl xanthate. Maintenance workers involved in

cleaning tanks or personnel involved in the collection of samples may be exposed to

sodium ethyl xanthate solution and to carbon disulphide.

Potential for exposure during transfer of the sodium ethyl xanthate solution from the

mixing to the storage tank, during storage of the solution and the flotation process is low.

10.1.2 Incident reports

Transport incident—Alice Springs, 1993
An incident in Alice Springs in May 1993 involved a chemical leak at the railway

station leading to the evacuation of about 100 people. Six railway workers involved

in transhipping cargo from a train to road transport had to be taken to hospital for

treatment after inhaling fumes. The cargo consisted of 56 drums of sodium ethyl

xanthate. Investigation of the incident revealed that several drums had lost their

lids and the inner plastic liners were ripped causing leakage of toxic fumes. The

clamps holding down the lids had worked loose due to the vibration induced by the

journey. The recommendations by the Work Health Authority following the

investigation were that suppliers should be made aware of the problems of inferior

quality packaging and that shipments carrying drums should be secured to minimise

vibration and reduce the chances of mechanical damage.

Transport incident—Alice Springs, 1984
A transport incident in 1984 involving sodium ethyl xanthate was investigated by

the Dangerous Goods Section of the Northern Territory Department of Mines and
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Energy. Approximately 20 steel drums of sodium ethyl xanthate had been loaded

into a freight container together with medical equipment and supplies. On arrival

of the container at its destination in Alice Springs it was found that a considerable

quantity of the sodium ethyl xanthate dust had escaped from the drums and had

permeated the medical equipment and supplies. A large quantity of medical

supplies, which had been contaminated, had to be destroyed.

Investigation revealed that the causes of the leaking drums were that:

• some of the drums were rusty and split as a result of vibration during transport

from original port of arrival in Sydney;

• some drum lids had become loose and had partly opened during transport; and

• a small hole had been drilled in the side of each drum close to their top to

relieve pressure build-up from production of carbon disulphide. This small hole

was then sealed with a self tap screw prior to the shipment. Some of these screws

had fallen out contributing to the leaking of the drums. This practice for

providing pressure relief has been discontinued.

Fire incident—Mt Isa, Queensland
In January 1994 a trial shipment of sodium ethyl xanthate packaged in 700 kg

plastic bulker bags caught fire in the storage area at a mining site. The fire spread

rapidly and three operations personnel and one fireman were affected by fume

inhalation and hospitalised overnight.

Bulker bags consisting of an inner polyethylene bag tied off manually and enclosed in

a hessian bag were involved in the incident. On arrival at the port, although the

bags appeared in good condition a smell problem was reported. The fire occurred just

two weeks after arriving at the port and less than one week after unloading at the

mining site. The maximum temperature at the mine site during storage ranged from

29°C to 40°C. On the day of the fire temperatures ranged from 25°C (minimum) to

37°C (maximum).

Most of the bulk sodium ethyl xanthate was severely affected by fire. The fire was

observed to spread quickly from bag to bag, whereas only one drum containing sodium

ethyl xanthate in the area caught fire. This highlights a major problem with the

use of bulker bags in contrast to drums. The material continued to reignite and was

disposed of immediately.

An extensive investigation of the incident was undertaken by the mining company

and trading company. The manufacturer and other mine sites using similarly

packaged xanthates were contacted. The manufacturer stated that the moisture

content of the sodium ethyl xanthate at the time of manufacture was 3% to 6%. The

other users of bulker bags indicated that they had not experienced any fires. This

could possibly be due to cooler climates or the use of a more stable xanthate resulting

in lower emissions of carbon disulphide.

The mining company proposed several possibilities concerning release of carbon

disulphide, including:

• puncturing of the bag during packaging;

• inadequate sealing of the bag; and

• penetration of the gas through the bag.

They concluded that the most likely cause was ineffective sealing of the inner plastic

bag due to manual tying leading to the escape of carbon disulphide. The investigators

also concluded that spontaneous combustion of sodium ethyl xanthate was unlikely and
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that the likely cause of ignition was a spark associated with a forklift unloading steel

drums. However, the possibility of spontaneous combustion cannot be ruled out.

The mining company decided not to continue the use of bulker bags at Mt Isa until

adequate solutions to the packaging problem were found.

During the investigation several recommendations for changes to packaging were

made, including heat sealing the plastic bulker bags, using multiple layers of plastic

bags and transporting in an outer wooden box.

The mining company was also concerned over the response to the emergency and in

particular the entry of unauthorised personnel into the fire area without any

respiratory protection.

Fire incident—O’Connor, WA
In November 1994, a  shipment of 80 bulker bags each containing 700 kg of potassium

amyl xanthate was unloaded for testing at Fremantle, the first port of call, following

the issue of a product alert by the manufacturer. The containers were being shipped from

South Africa to Papua New Guinea and the product alert was issued following a fire

involving potassium amyl xanthate  at the manufacturing plant in South Africa.

The containers were taken by road to a transport yard at O’Connor after two days at

the port to facilitate product testing (temperature measurement). Two of the bulker

bags were found to be “smoking” when examined at the yard. The two bags and

another that was found to be unstable were placed in an empty freight container and

isolated. The potassium amyl xanthate  was allowed to burn under controlled

conditions. A 500 metre exclusion zone was established by evacuating about 100

homes in the downwind direction. The cause of the spontaneous ignition of this batch

of potassium amyl xanthate  is being investigated by the manufacturers.

The remaining 77 bulker bags were relocated to a remote location and were

subsequently transported by road to a mine site for use in the processing plant.

There was an inconsistency in the dangerous goods classification of potassium amyl

xanthate between the ship’s manifest, markings on the containers, the safety

information sheet supplied by the manufacturer, the labels on the bulker bags and

the Material Safety Data Sheet (MSDS) supplied by the local agent.

Public exposure—Stawell, Victoria
In January 1993 residents in the vicinity of a mine using sodium ethyl xanthate

complained of headache, dizziness, nausea and foul odour. Other symptoms reported

were eye irritation, sore throat and impaired breathing. The ill-effects were

reported up to three kilometers from the mine site. The increased odour emissions

followed alterations to the metal extraction process and the use of sodium ethyl

xanthate. The situation was thought to have been aggravated by the weather

conditions. Atmospheric monitoring for carbon disulphide in the mixing area showed

that the levels were below 10 ppm.

Use of sodium ethyl xanthate was discontinued until engineering controls had been

improved. The company installed controls which included:

• an 800°C afterburner on the carbon regeneration kiln to destroy odours; and

• a caustic scrubber installed at the mixing tank and elution circuit to capture

carbon disulphide.

The company have stated that “subsequent engineering controls applied to the areas of

fugitive odour escape appear to have cured the problem as no complaints were registered

with the latest operation of the flotation circuit”. The use of sodium ethyl xanthate was

subsequently curtailed at this mining site for economic and efficiency reasons.
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10.1.3 Atmospheric monitoring

Atmospheric monitoring for sodium ethyl xanthate is not carried out at the mine

sites where it is used. Random instantaneous sampling for carbon disulphide is

undertaken at some mine sites and in holds of ships, however, very limited

monitoring data were available for assessment. Monitoring for carbon dilsulphide at

most mine sites was carried out using detector tubes either Drager or Kitagawa

“length of stain” tubes. Other collection devices used include activated charcoal

tubes and portable gas chromatography.

In some States the rail authorities have carried out random monitoring for carbon

disulphide before unloading sodium ethyl xanthate.

Western Mining Corporation
Western Mining Corporation submitted data from a review undertaken by Industrial

Risk Management Pty Ltd 36  of more than 400 atmospheric samples reported to the

Department of Mines. The samples measured carbon disulphide levels at their

various mining operations and the results showed that:

• the maximum carbon disulphide level measured was 15 ppm in the mixing

section;

• only two readings were above 10 ppm;

• only 20 readings were at or above 5 ppm and most of these were recorded as being

in the “mixing section”; and

• the average concentration of atmospheric carbon disulphide from 133 samples

taken in the mixing section was less than 2.5 ppm.

Western Mining also submitted atmospheric monitoring data from Olympic Dam

Operations as shown in Table 7. No information was supplied on the number of

samples. All samples were instantaneous readings.

Table 7: Carbon disulphide levels (instantaneous) at Olympic Dam Operations, Western
Mining Corporation Ltd

Location Average CS2 (ppm) Maximum CS2 (ppm)

Xanthate mixing area 5 15

Flotation area 2 7

Mt Isa Mines Limited
Atmospheric monitoring of carbon disulphide at Mt Isa Mines Ltd was undertaken

using Kitagawa “length-of-stain” detector tubes. The carbon disulphide levels

measured at the various sites in the mine are provided in Table 8.

Table 8: Carbon disulphide levels (instantaneous) at Mt Isa Mines Ltd

Area Activity description
CS2 level
(ppm)

Reagent Mixing
Plant

Between storage shed and tanks with sodium ethyl
xanthate drums opened for 1 hr in full sun

2

Walkway over spillage pump < 0.3
Drum crushing area < 0.3
Walkway above stock tanks, downward of tanks < 0.3

Flotation area Area between cell banks, between two cell sodium
ethyl xanthate addition points

1

Raised aisle between xanthate distributors 5
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Pasminco Mining, Broken Hill
Routine atmospheric monitoring for carbon disulphide is not performed by Pasminco

Mining at Broken Hill. However, carbon disulphide levels as high as 16 ppm have

been detected a few metres from the mixing station using a Drager tube.

Government authorities
In some States the rail authorities carry out random monitoring for carbon

disulphide at the time of arrival of sodium ethyl xanthate before transferring the

load from the ship on to trains. Queensland authorities have reported carbon

disulphide levels as high as 20 ppm in containers with the door slightly open, when

some of the drum lids were observed to be loose.

Summary
The exposure standard recommended by the National Commission for carbon

disulphide is a TWA of 10 ppm.37  From the limited data submitted for assessment it

appears that, generally, carbon disulphide levels at the mine sites are below the

TWA. However, instantaneous sampling using detector tubes indicated that, at

times, short-term excursions above 10 ppm occurred in the mixing area during mixing

activity at some user sites. High levels were also recorded in containers in ship

holds on arrival of sodium ethyl xanthate at the ports.

The monitoring data indicate that there is the potential for exposure to high levels

of carbon disulphide during mixing and transport. However, the data were

inadequate to demonstrate how widespread this problem is and whether there is

the potential for exposure in other areas or activities.

10.2 Public exposure

The public is unlikely to be exposed to sodium ethyl xanthate through its use as a

flotation agent in the mining industry. An 8–13.5% aqueous solution of sodium ethyl

xanthate is made up on site.

Since the compound decomposes and the major product is carbon disulphide, there

exists some potential for the contamination of the immediate atmosphere which

may impact on public health. This risk is minimised by the use of adequate

transport and engineering controls. Release of the hazardous degradation products

may also result from the decomposition of residual amounts of sodium ethyl

xanthate which remain in the aqueous phase in the tailings slurry, which is

discharged to a tailings dam. However, such dams are typically located on remote

sites and the residual concentrations of sodium ethyl xanthate are expected to be

low.

Two incidents have been reported where possible public health concerns have been

raised, one at Stawell, Victoria and the other at Alice Springs (see Section 10.1.2).
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10.3 Handling of sodium ethyl xanthate at mine sites

10.3.1 Mixing area

Photograph 1

Ground level view showing mixing tank and drum storage area. Personal protective equipment
stored in white box at left of picture. Photo: Western Mining Corp. Ltd

Photograph 2

Door and rollers used for the emptying of drums into the mixing tank.
Photo: Western Mining Corp. Ltd
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Photograph 3

Drums on mixing floor. Note rollers on floor. Photo: Western Mining Corp. Ltd

Photograph 4

Mixing area showing the emptying of drums containing sodium ethyl xanthate.
Photo: Mt. Isa Mines Ltd
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10.3.2 Flotation area

Photograph 5

Flotation cell showing sodium ethyl xanthate addition point at right of centre.
 Photo: Mt. Isa Mines Ltd

Photograph 6

Distribution cup used to distribute sodium ethyl xanthate evenly through flotation tanks.
Photo: Western Mining Corp. Ltd
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11. Assessment of risk
to human health

11.1 Occupational health and safety

11.1.1 Health and safety hazards

Animal studies have shown that solid sodium ethyl xanthate is a skin and eye

irritant. Studies with 10% aqueous solution of sodium ethyl xanthate show that it is

not a skin and eye irritant. Acute oral and dermal toxicity studies show that 10%

aqueous sodium ethyl xanthate is harmful by the oral and dermal routes and the

target sites are the central nervous system, liver and kidneys. No inhalational or

chronic data were available for sodium ethyl xanthate.

There is very little information available on human health effects of sodium ethyl

xanthate. One published case report indicated eye, respiratory and CNS effects as a

result of acute exposure. Other reports include complaints of nausea from contract

workers at a mine site and complaints of headache, dizziness, nausea and foul odour

from residents in the vicinity of a mine using sodium ethyl xanthate. Acute effects,

such as loss of consciousness, have been reported in incidents where workers have

been exposed to fumes given off by sodium ethyl xanthate.

Situations which are likely to present the greatest risk to workers handling or using

sodium ethyl xanthate are:

• direct skin contact with sodium ethyl xanthate powder or pellets;

• inhalational exposure to sodium ethyl xanthate dust;

• direct skin contact with carbon disulphide;

• inhalational exposure to carbon disulphide vapour; and

• conditions which are conducive to carbon disulphide formation and its

flammability such as low pH, moisture and heat.

Health effects data indicate that dermal exposure to sodium ethyl xanthate should

be avoided and hence the generation of dust should be minimised. Mechanical and

physical damage to the pellets such as sweeping should be avoided to minimise dust

generation. The particle size of sodium ethyl xanthate powder is in the range of 1 to

10 µm (mean 5 µm) and pellet size ranges from 5 to 6 mm. The powder is well within

the inspirable range (< 185 µm) and the majority is within the respirable range (<7

µm). Therefore, there is a greater risk to workers when handling the powder.

Under the conditions of use, carbon disulphide is the major decomposition product of

sodium ethyl xanthate and it is therefore important to also consider the health and

safety hazards of this substance. Carbon disulphide is readily given off when

sodium ethyl xanthate comes into contact with water. Carbon disulphide is very

volatile and poses a fire hazard because of its low auto ignition point and high

flammability. Carbon disulphide causes acute effects such as severe irritation to the

skin and eyes and respiratory system and is toxic by inhalation. Repeated exposure

to carbon disulphide may cause long-term effects such as reproductive and CNS

effects. Health effects data indicate that dermal and inhalational exposure to

carbon disulphide should be minimised.
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11.1.2 Occupational risk

Transport and storage
During transport and storage of sodium ethyl xanthate the major risk is release of

carbon disulphide vapour from solid sodium ethyl xanthate. Inhalational and

dermal exposure to carbon disulphide vapour can cause adverse health effects. This

has been demonstrated in the incident at Alice Springs (1993) where workers were

taken to hospital suffering acute effects of exposure to carbon disulphide vapour

released from steel drums due to the lids working loose during transport.

One of the factors involved in the formation of carbon disulphide is the moisture

content of the product. Sodium ethyl xanthate powder and pellets contain up to 7%

moisture. Damage to the packaging or inadequate packaging can lead to absorption

of additional moisture and release of carbon disulphide. Defective packaging has

resulted in damage to the drums and the lids working loose during transport. Bulker

bags are more prone to puncture during transport and also during filling of the bags at

the manufacturing site. In addition, both drum liners and inner bulker bags are

usually manually tied and not sealed.

Another significant risk during transport and storage is the potential of spontaneous

combustion. Spontaneous combustion depends on the heat of the reaction involved,

moisture content, ambient temperature and the size of the packaging. The larger the

packaging size is the greater the risk of spontaneous combustion, hence bulker bags

present a greater risk than steel drums. The risk is also increased due to the

conditions in which the sodium ethyl xanthate is stored. High temperatures in the

holds of ships and storage areas in mining sites in the hotter districts of Australia

can lead to increased release of carbon disulphide. Two incidents, at Mt Isa (1994)

and O’Connor (1994), highlight the very dangerous situation where sodium ethyl

xanthate can catch fire during storage.

There is also the potential for skin contact and inhalation of sodium ethyl xanthate

during clean up of spills. Safe work practices and personal protective equipment,

such as gloves, should minimise this risk.

Mixing process
The greatest risk to workers in this process is during the opening of the packaging

and transfer of the chemical into the mixing tank. The process can lead to spills of

powder and pellets during transfer and release of carbon disulphide upon opening

the drums. Due to the small particle size of sodium ethyl xanthate, there is a

greater potential for inhalation. The drums are moved by fork-lift or overhead

crane. At some sites the operator is enclosed in the cabin. The number of workers

involved is small with only one or two workers required during this stage.

Sodium ethyl xanthate solutions are made on a batch basis from one to several times

per week. The mixing process is automated at most mine sites and ventilation of the

mixing tank is provided by local exhaust ventilation. At some mine sites ventilation

is via a wet scrubber or short stack. Air monitoring data were limited and of poor

quality and considered inadequate to assess controls. However, the monitoring data

did indicate that in the mixing area, some short-term excursions of the atmospheric

levels of carbon disulphide above 10 ppm occur. During mixing there is a potential

for exposure to high levels of carbon disulphide for short periods. The level of

exposure of workers to carbon disulphide will be dependent on the quality of

ventilation. In the absence of adequate ventilation risk to workers would be higher.
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Transport and storage of solution
Sodium ethyl xanthate solution is not irritating to skin and eyes. In addition, as the

pH of the solution is in the range 7 to 10, decomposition of sodium ethyl xanthate to

carbon disulphide would be slow. The solution is automatically transferred and

generally stored in closed systems. Therefore risk to workers during transport and

storage of the 10% aqueous solution of sodium ethyl xanthate would be minimal.

Overflow of the tanks is unlikely if they are fitted with level sensors.

Flotation process
The flotation process is fully automated. The process takes place in open tanks and

there is the potential for formation of carbon disulphide vapour. However, the

concentration of sodium ethyl xanthate in the flotation tank is low and, therefore,

the release of carbon disulphide would be expected to be low. Air monitoring data,

although limited and of poor quality, indicate that the atmospheric levels of

carbon disulphide are below 10 ppm in the flotation areas. The risk to workers

during the flotation process is considered to be low.

Maintenance and sampling
There is a high potential for dermal and inhalation exposure to sodium ethyl

xanthate solution and carbon disulphide during the cleaning of the tanks. Each

storage tank needs to be cleaned one to four times per year. During cleaning the tanks

are flushed with water. If workers need to enter the tank potential for exposure is

high. However, where workers at mines sites follow standard operating procedures

for working in a confined space,38  including personal protective equipment, the risk

to workers is low.

Potential for exposure is limited but could occur due to leaks in the plumbing system,

during repair or replacement of plumbing systems, or during removal of samples for

quality control purposes. Around twenty personnel are involved in general

maintenance work for approximately 1 hour per week. Risk to workers is considered

low where maintenance operations are planned, conducted by trained personnel and

appropriate protective clothing is worn.

11.2 Public health risk

When used as a flotation agent in the mining industry, the potential for public

exposure to sodium ethyl xanthate is low. However, since the compound readily

decomposes, releasing carbon disulphide, there may be some public exposure to

carbon disulphide, particularly in the case of accidental spillage during transport.

To minimise exposure to the public emergency procedures for the containment and

clean-up of accidental spills should be followed.

Based on the available information and provided that appropriate controls on

release are in place and transport packaging is adequate, sodium ethyl xanthate

should not present a significant risk to public health.



Sodium Ethyl Xanthate 42

12. Environmental assessment

12.1 Environmental exposure

Sodium ethyl xanthate is used as a collector during the processing of sulphide ores

by flotation, a process that involves addition of the reagent to aqueous slurries of

crushed and finely ground ore contained in flotation tanks. Air is blown through the

slurry. In general, a series of such tanks is used. During the use of sodium ethyl

xanthate in the flotation process the mineral particles become separated as a froth

from the tailings, which settle at the bottom of the flotation tank.

The froth (float) is collected and dried, either in air under ambient conditions or at

elevated temperatures in an oven,* while the tailings are conveyed as a slurry to a

tailings dam where they settle, dry and consolidate. Spills and washings would

also be directed to tailings dams. Tailings typically have a solids content of about

30%. In some operations, tailings may be intercepted in settling tanks so that

wastewater containing low concentrations of xanthates can be recovered for reuse in

flotation. Xanthates in the tailings are not monitored, but most would be expected to be

retained in the froth. Xanthate residues in the ore concentrate are expected to decompose

during drying or smelting.

12.2 Environmental fate

Hydrolysis will be a significant factor in determining the environmental fate of

sodium ethyl xanthate. In neutral or mildly alkaline solutions, sodium ethyl

xanthate decomposes to the alcohol, carbon disulphide, sodium carbonate and

sodium trithiocarbonate, the two salts arising from neutralisation of carbon

disulphide with the sodium hydroxide liberated. In more strongly alkaline media,

hydrogen sulphide is liberated. However, strongly alkaline conditions are unlikely

to be encountered under the conditions of use in the mining industry. The half-life at

pH 7 at 25°C is reportedly about 260 hours, increasing to over 500 hours in the pH

range 8 to 11.3

Sodium ethyl xanthate is hydrolytically unstable when exposed to acidic

conditions, reverting rapidly to ethanol, carbon disulphide and caustic soda, and

therefore will not persist in the acidic environment of tailings dams. If discharged

to waterways, the chemical would be likely to persist for at least some days,

hydrolysing only slowly in this more neutral environment. However, it is not

expected to bioaccumulate in view of its ionic character.

Sodium ethyl xanthate is not expected to contaminate the environment where ore

tailings are confined to well constructed tailings dams. Most will be retained on

sulphide minerals and destroyed when they are dried after flotation. Minor

residues that remain associated with tailings will be destroyed by hydrolysis in

tailings dams.

Sodium ethyl xanthate residues in tailings have been discharged directly to waterways

in exceptional circumstances. Until recently (1994), this practice was allowed to occur at

the Mt Lyell copper mine in Queenstown, Tasmania, which operated under a ministerial

exemption from State discharge requirements. Although currently closed, indications are

that the Mt Lyell copper mine may be reopened by December 1995. Any resumptions in

                                                

* For example, Mt Isa Mines Ltd reports that lead concentrates are sintered and smeltered at 300°C.
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operations will require the construction of a tailings dam as the Tasmanian Department of

Land and Environment has indicated that exemptions allowing discharge to rivers will

not be issued. The Queen River into which discharges occur, and the King River between

Macquarie Harbour and its junction with the Queen, no longer support aquatic life. The

Australian Mining Industry Council advised the Environment Protection Agency in January

1995 that all Australian mines currently operating concentrators have tailings dams.

12.3 Environmental effects

12.3.1 Terrestrial toxicity
Mount Isa Mines Limited reports that some potential exists for avian exposure to

xanthate residues in tailings and concentrate dams. Little appears to be known on

the avian toxicity of xanthates.

Antimicrobial activity is evident from the median inhibitory limit on ammonia

oxidation in Nitrosomonas of 12 ppm.39  Potassium ethyl xanthate is a nitrification

inhibitor that has also been observed to inhibit soil denitrification at concentrations

around 50 ppm, but only in soils previously amended with mannitol to stimulate

denitrifying activity.40

12.3.2 Aquatic toxicity

Sodium ethyl xanthate has been used as a pesticide overseas. US EPA predictions41

indicate that sodium ethyl xanthate is likely to have herbicidal, microbicidal and

insecticidal activity. Predicted LC50s for aquatic fauna are above 2 ppm, and chronic end-

points above 0.2 ppm. Effects on algal growth are predicted at concentrations below 1 ppm.

Fish
Formal test reports were only provided for potassium amyl xanthate. When tested

under static conditions at nominal concentrations between 6 and 100 ppm, the 96 h

LC50  to rainbow trout was 12 ppm.42  No deaths were recorded to 48 hours at this

concentration, but 50% mortality occurred within 24 hours at a nominal concentration

of 25 ppm, increasing to 100% by 48 hours. The nominal 24 and 48 hours LC50s were 25

and 18 ppm respectively, and the no effect level was 6 ppm.

Static toxicity testing of sodium ethyl xanthate with rainbow trout is reported in the

literature.43 The nominal 96-hour LC50 at 12°C for two commercially available

products was about 14 ppm, little different from the 24 hours end-point of 17 ppm. The

LC50 for the potassium salt (both pure and as commercial product) was of similar

magnitude. Toxicity of pure potassium ethyl xanthate increased sharply at higher

temperatures, with nominal LC50s falling to between 1.5 and 2.0 ppm at 16 and 20°C.

A great disparity in the toxicity of sodium ethyl xanthate towards rainbow trout

was apparent from 96-hour static and 28-day flow-through testing.44  Again,

concentrations are nominal, but continuous introduction of the toxicant in the flow-

through tests should mean that the flow-through data reflect actual concentrations.

The LC50  for two commercial forms of sodium ethyl xanthate was between 10 and 50

ppm, with a concentration of 56 ppm killing all fish exposed under static conditions

within 4 days. Under flow-through conditions, a concentration of 1 ppm killed all

exposed fish within 8 days.

A review45  conducted for the Ontario Ministry of the Environment reported acute

aquatic toxicity data for a selection of xanthates (Table 9). The author advises that

96 h LC50  data were obtained under static conditions and are expressed as measured

concentrations. The concentrations were measured at the beginning of the study.

However formal test reports were not available.
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Table 9: Acute aquatic toxicity of xanthates (Hawley, 1977)45

Toxicity range (ppm)

Xanthate Test organism Product A Product B Toxicity rating*

Sodium ethyl D. magna 0.1–1.0 — 2
N. atherinoides 0.01–0.1 — 1
P. promelas 0.32–3.2 0.18 -1.8 2–3

Potassium ethyl D. magna 0.1–1.0 — 2
N. atherinoides 0.01–0.1 — 1
P. promelas 0.1–1.0 0.56–5.6 2, 2–3

Potassium amyl D. magna 0.1–1.0 — 2

N. atherinoides 10–100.1 — 4

P. promelas 1.8–18 18–180 3–4, 4–5

Potassium isopropyl D. magna — — —
N. atherinoides — — —
P. promelas 3.2–32 — 3–4

Potassium hexyl D. magna — — —
N. atherinoides — — —
P. promelas 100–1000 — 5

Sodium sec-butyl D. magna — 0.56–10 2–3
N. atherinoides — 1.0–10 3
P. promelas 32–320 3.2–56 4–5, 3–4

Sodium isobutyl D. magna 0.56–10 — 2–3
N. atherinoides 10–100 — 4
P. promelas 32–320 56–560 4–5, 4–5

Sodium isopropyl D. magna 0.1–1.0 — 2
N. atherinoides 0.01–0.1 — 1
P. promelas 0.32–5.6 0.18–1.8 2–3, 2–3

* Rating
1
2
3
4
5

Category description
very highly toxic
highly toxic
moderately toxic
slightly toxic
practically non-toxic

LC50  (ppm)
< 0.1

0.1–1
> 1–10

> 10–100
> 100

Two species were tested: the emerald shiner (Notropis atherinoides); and fathead

minnow (Pimephales promelas). The LC50  value for the former is reportedly

between 0.01 and 0.1 ppm, and for the latter between 0.18 and 1.8 or 0.32 and 3.2 ppm

in separate studies on different commercial products (Product A and B) of sodium

ethyl xanthate. Sodium isopropyl xanthate exhibited similarly high toxicity but

the isobutyl compound was no more than slightly toxic to both species.

Daphnia
The nominal 48 h LC50  to Daphnia magna tested under static conditions was 3.9 ppm

with a no effect level, based on surfacing and clumping, below 1 ppm.46

The review by Hawley (1977)45  cites an LC50  between 0.1 and 1 ppm. Similar end-

points (0.1–10 ppm) were returned by all xanthates tested.

12.3.3 Conclusion

Little is known of the avian toxicity of xanthates, but avian exposure to residues in

tailings dams is not expected to elicit adverse effects as residues are low (in the

order of 1 ppm) and no effect levels in rodents are two orders of magnitude higher.

Sodium ethyl xanthate must be regarded as highly toxic to aquatic fauna, but the

variability in aquatic toxicity data merits comment. Static testing, which would
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simulate a spill situation, indicates moderate toxicity to invertebrates and slight

toxicity to fish, based on nominal concentrations. Flow-through tests, which more

closely reflect continuous input via effluent discharge rather than spills, indicate

high toxicity to fish. Static test results reported by Canada indicate sodium ethyl

xanthate to be very highly toxic to fish and invertebrates, based on measured

concentrations, in contrast to the nominal data. Other xanthates range from

practically non-toxic to fish to very highly toxic.

Xanthates are unstable compounds, and the apparent toxicity may reflect the action

of impurities or degradation products. Data to indicate rates of degradation under

the test conditions and the products formed are not available. However, it may be

noted that hydrogen sulphide is extremely toxic to fathead minnows exposed in flow

through bioassays, with 96-hour end points varying between 7 ppb and 550 ppb over

the temperature range 6–24°C.39

12.4 Environmental risk

Xanthates have not been subjected to regulatory action in any other country. A

Swedish proposal to select candidate substances for general restrictions on use47

identified a number of xanthates as being potentially dangerous for the environment.

However no further investigations were conducted as several xanthates were no

longer used in Sweden. Use of those that remained was not widespread, being

confined to a few users in the mining industry.

Assuming a treatment rate of 500 gms sodium ethyl xanthate per tonne of feed, 1%

loss to tailings and 30% solids content in the tailings slurry, the concentration of

sodium ethyl xanthate in the slurry will be in the order of 5 gms in 3.3 tonnes, or

about 1.5 ppm. These predictions are consistent with measured values in the range of

0.2 to 1.2 mg/L reported by Hawley.45  Concentrations of sodium ethyl xanthate

likely to be found in the tailings slurry may be toxic to aquatic fauna. Such waste

streams should therefore not be discharged to waterways.

In well managed mining operations, tailings from ore processing are excluded from

waterways through retention in tailings dams, where any xanthates that they may

contain decompose. Ore tailings in themselves can have severe detrimental impact

on stream ecology, as exemplified by the deaths of the Queen and lower King Rivers

in Tasmania.

When suitable precautions are taken to avoid entry of tailings to waterways, the

environmental risk of sodium ethyl xanthate can be described as minimal in view of

the low environmental exposure and limited persistence.
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13. Risk management

13.1 Hazard communication

13.1.1 Material Safety Data Sheet

Material Safety Data Sheets (MSDS) provide information to workers to allow the

safe handling of chemicals. Seven MSDS for sodium ethyl xanthate were provided

as part of the information package for assessment. Six MSDS for other xanthates

were also provided.

MSDS for sodium ethyl xanthate were assessed and some were found to be below the

standard considered appropriate. Five out of the seven MSDS were written in

accordance with the National Commission’s National Code of Practice for t h e

Preparation of Material Safety Data Sheets.46

The data found to be inadequate in some of the MSDS were:

• no name of the Australian importer with an Australian address (1/7);

• no Australian telephone number for information in case of an emergency (1/7);

• inconsistency in the UN number. According to the ADG Code, the UN number for

sodium ethyl xanthate is 2813, but some states such as Queensland believe that

3134 would be more appropriate;

• an incorrect UN number of 3130 (1/7);

• the chemical composition of the substance with a list of the ingredients, CAS

numbers and the proportions was not stated (5/7);

• no use information of the chemical (2/7);

• summary of the health effects of sodium ethyl xanthate had general statements

on health effects with no supporting data. The summary did not specify if the

effects were based on human or animal data (5/7);

• exposure standard for carbon disulphide was expressed as a threshold limit

value (TLV) of ACGIH instead of a TWA (3/7); and

• control measures were described by standard phrases, such as adequate

ventilation, instead of more specific guidance such as local exhaust ventilation

during the mixing process (6/7).

The sections in the MSDS on first aid and safe handling were satisfactory with

sufficient information being provided for storage and transport, disposal, spills and

firefighting.

13.1.2 Labels

The label is the initial source of information for an employee handling a hazardous

substance. In accordance with the National Commission’s National Model

Regulations for the Control of Workplace Hazardous Substances,49  all containers of

hazardous substances supplied to, used or handled in the workplace should be

appropriately labelled. Appropriate labelling for hazardous substances is detailed

in the National Commission’s National Code of Practice for the Labelling of

Workplace Substances.50

Sodium ethyl xanthate is classified as a dangerous good according to the ADG

Code.32  It belongs to Class 4.3, that is, substances which in contact with water emit
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flammable gases, and therefore has to comply with the labelling requirements of

the ADG Code. 32

The labels provided in the assessment package complied with the requirements of

the ADG Code.32  However, when assessed against the National Code of Practice for

the Labelling of Workplace Substances48  all the labels were considered inadequate

and lacked:

• risk or safety phrases;

• first aid procedures;

• emergency procedures; or

• reference to the MSDS.

The risk and safety phrases considered appropriate for sodium ethyl xanthate are

listed in Chapter 15.

13.1.3 Education and training

Besides MSDS and labels, the assessment package showed that information to

workers on the safe handling of chemicals is provided at induction through

competency based training programs. The training programs include information on

the adverse health effects of chemicals, safe handling procedures appropriate for

the area of work, interpretation of air monitoring results and MSDS and selection,

use and maintenance of personal protective equipment. Operators using sodium ethyl

xanthate are advised of the flammable nature of the chemical and safe work

practices to be followed for the chemical.

Some mine sites supply workers with written instructions on operating safely with

reagents. Manuals on operating safely with reagents were provided in the

assessment package by BHP Minerals Ltd and Mt Isa Mines Ltd. These outlined the

hazard of the chemical, safe work practices to be followed in the mixing area, first

aid and firefighting measures.

13.2 Control measures

For hazardous substances, such as sodium ethyl xanthate and carbon disulphide,

effective control measures should be in place to reduce exposure and minimise the

risks to health and safety. Control measures should be achieved by the following

hierarchy:

• elimination;

• substitution;

• isolation;

• engineering controls;

• safe work practices; and

• personal protective equipment.

In relation to sodium ethyl xanthate and carbon disulphide, controls should be in

place to minimise dermal and inhalational exposure. Workplaces have

implemented various safe work practices and engineering controls to reduce worker

exposure and these are described below.

13.2.1 Elimination and substitution

Sodium ethyl xanthate readily decomposes in the presence of moisture and heat to

evolve carbon disulphide. Some mining sites have used other xanthates that are

more stable and resistant to heat and moisture. However, due to their structural
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similarity, it is expected that all xanthates would have similar health effects

either due to the xanthate or carbon disulphide.

13.2.2 Isolation

Isolation is the separation of the process from people by distance or the use of

barriers to prevent exposure. At mining sites the mixing process is segregated from

other workplace activities and sodium ethyl xanthate is stored in a separate area.

13.2.3 Engineering controls

Engineering controls are plant or processes which minimise the generation of

hazardous substances, suppress or contain hazardous substances, or which limit the

area of contamination in the event of spills or leaks.

Engineering controls which have been generally implemented at mining sites

include:

• enclosure and automation of the transfer and mixing process;

• enclosure of the cabin of the fork-lift or crane used for drum tipping;

• extraction ventilation systems above the area where drum contents are

discharged into the mixing tank;

• local exhaust ventilation system with a water scrubber system above the mixing tank

to absorb dust and gases or exhaust vents to the atmosphere via a short stack;

• bunding the area around the mixing tank so as to contain 100% of the tank volume;

• remote controlled dosing pumps;

• good general ventilation of the plant; and

• storage of solid sodium ethyl xanthate in well ventilated areas.

The engineering controls vary at the different mine sites and all the listed controls

are not present at all the sites.

At the Stawell mining site, an 800°C afterburner on the carbon regeneration kiln to

destroy odours and caustic scrubbers were introduced. This was carried out in response

to public complaints of symptoms which developed after the introduction of sodium

ethyl xanthate in a gold mining process. The company reported that no more

complaints were received after these control measures were introduced.

13.2.4 Safe work practices

Safe work practices are administrative practices which require people to work in

safer ways.

Safe work practices introduced at mining sites for storage, use and transport of

sodium ethyl xanthate include:

• Restricted access to the working area.

• Storage of solid sodium ethyl xanthate in a cool, dry place.

• Avoidance of dust generation.

• Prohibition of all ignition sources.

• Closure of the roller door to the automatic mixing vessel during the mixing

operation.

• Prompt cleaning up of spills.

• Maintenance of good housekeeping in the storage facility and around the mixing

area.
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• Regular and frequent cleaning of the storage tanks with observance of the

standard procedures for safe working in a confined space.

• Good personal hygiene practices.

As variables such as moisture content of sodium ethyl xanthate and storage

temperature are particularly important for preventing incidents with sodium ethyl

xanthate it is important that further information be provided by manufacturers and

users about the range of conditions suitable for transport and storage. Preventive

action such as evidence of good manufacturing practice including quality control

procedures that control moisture content of products and assure quality of packaging

would also be important.

13.2.5 Personal protective equipment

Personal protective equipment (PPE) is used as a control measure where other control

measures are not practicable or in conjunction with the other control measures to

increase worker protection.

During the use of sodium ethyl xanthate, the following personal protective

equipment is generally used at mining sites:

• Reagent operators Chemically impervious protective overalls, long

sleeve gloves, full face respirators with organic filter.

• Flotation operators Long sleeve chemically impervious gloves when

measuring flows, protective overalls.

• Maintenance workers Long sleeve chemically impervious gloves, face and

eye protection and protective overalls.

• Workers entering tanks Appropriate PPE for working in a confined space

Personal protective equipment should be selected and used in accordance with the

relevant Australian Standards.

Suitable PPE and when it should be used include:

• chemically impervious protective clothing in accordance with AS 3765 51  when

direct skin contact may occur (such as cleaning spills and tanks, sampling and

transferring solid xanthate to the mixing tanks);

• long sleeve gloves of impervious material in accordance with AS 2161 52  when

direct skin contact may occur (such as cleaning spills and tanks, sampling and

transferring solid xanthate to the mixing tanks);

• face and eye protection should comply with AS 1337 53  and used in accordance

with AS 1336 54  when direct contact with the face may occur (such as during

maintenance); and

• a combination particulate and gas filter with a minimum class P2 particulate

filter and a gas filter which can adsorb carbon disulphide such as type A or AX.

The respiratory protective equipment should be in accordance with AS 171655  and

used when inhalation exposure to xanthate dust or carbon disulphide vapour may

occur, such as, when opening containers, drums or bulker bags, during accidents and

emergencies and when entering storage tanks. During cleaning of storage tanks, a

self-contained breathing apparatus or an air-line respirator may be required.
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13.2.6 Emergency procedures

As for any hazardous substance, an emergency response plan is essential for those

workplaces handling sodium ethyl xanthate, especially during the transport and

storage of the chemical in powder or pellet form. In the event of a leak, spill or fire,

a written response is necessary for workers in the area and for emergency services

who may be required to deal with the release. It is also essential that the workers

are familiarised with the procedures during their education and training.

Most applicants provided information indicating that emergency procedures were

clearly written down and some companies indicated that this information was

included in the training package for personnel. However, the fire incident at a Mt

Isa mining site (section 10.1.2) highlights not only the need for such procedures but

also the need to educate and train the worker. Though the company has written

emergency procedures and workers are provided with training at induction, the

incident highlighted the failure to implement these procedures at the time of the

incident.

13.3 Packaging

According to the ADG Code,32  xanthates are assigned to Class 4.3, that is, substances

which in contact with water emit flammable gases, and Packaging Group II. Under

the ADG Code32  class 4 substances may be packaged by any suitable method,

provided that the requirements of sub-paragraph 5.9.4 are met. According to sub-

paragraph 5.9.4, if packed in drums, then the removable head type may be used and

the chemical should be packaged under an inert dry gas in a hermetically sealed

container.

At least four of the incidents reported over the last two years have revealed

deficiencies in packaging. Specific problems which have been encountered with the

packaging are:

• the lids of drums working loose during transportation and carbon disulphide

given off; and

• carbon disulphide release from bulker bags during transportation and storage.

These packaging problems led to the hospitalisation of several workers and in one

incident the serious threat of fire to persons and property. The incidents highlight

the need for a thorough investigation of packaging and in particular whether

packaging meets the requirements of the ADG Code32  and, if so, whether there is

need for change in the requirements.

13.4 Regulatory controls

13.4.1 Exposure standard

An exposure standard for sodium ethyl xanthate has not been assigned by the

National Commission, or any other country. Atmospheric monitoring is not carried

out at the mining sites where it is used. It is not recommended that an exposure

standard for sodium ethyl xanthate be developed by the National Commission.

An inhalation study with potassium amyl xanthate was conducted by Dow

Chemicals which showed that the chemical had an adverse effect on the central

nervous system, liver and kidney. A no-effect level for hepatotoxicity in dogs could

not be demonstrated in this study. On the basis of this study, in 1976 Dow Chemicals

recommended reduction of in-house exposure levels to 1 mg/m3. This level is ten
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times lower than the nuisance dust level generally used and emphasises the need to

maintain low dust levels during use of sodium ethyl xanthate.

Xanthates in the presence of heat/moisture decompose and under the conditions of

storage and use the major decomposition product is carbon disulphide. The National

Occupational Exposure Standard for carbon disulphide in Australia is a TWA of 10

ppm with a skin notation which indicates that significant absorption occurs through

the skin.37

Several mining sites randomly measure atmospheric levels of carbon disulphide.

The limited monitoring data indicates that there were some excursions over 10 ppm

on a few occasions in the mixing areas. Monitoring at all mining sites was by random

instantaneous sampling and an adequate and detailed assessment of exposure could

not be made on the information provided. Detailed monitoring data around high

risk areas such as transport and storage, mixing areas and in tank cleaning

operations would be necessary to better define and control risks from carbon

disulphide.

13.4.2 Health surveillance

Currently the extent of health care provided to the workers in Australian mines

differs at the various mines. Most mine sites have a medical unit with an

occupational nurse carrying out routine health checks. Smaller mine sites have an

occupational physician visiting on a monthly basis to talk with the workers while

larger mines like Mt. Isa Mines Ltd have resident physicians. Most mine sites have

no formal health surveillance programs for workers exposed to sodium ethyl

xanthate and other xanthates. At some mines, workers undergo health checks on a

six- to 12-monthly basis, which include a physical examination and routine

investigations, such as blood and urine tests.

No adverse health effects have been reported in workers in the data submitted for

assessment except at one mine site where some contract workers complained of nausea

probably due to the odour of the decomposition products.

It is recommended that sodium ethyl xanthate not be considered for addition to

schedule 3 of the National Commission’s National Model Regulations for t h e

Control of Workplace Hazardous Substances49  as adverse health effects are not

expected under the current conditions of use. However, under these regulations,

employers will need to provide health surveillance in workplaces where assessment

shows that exposure to sodium ethyl xanthate may result in a substance-related

health effect.
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14. Conclusion

Sodium ethyl xanthate is used widely in the mining industry in Australia as a

flotation agent. The toxicological data available on xanthates, including sodium

ethyl xanthate, is limited. The main health hazards of sodium ethyl xanthate are

irritation of the skin and eyes and dermal toxicity. In acute oral and dermal studies

the chemical causes adverse effects on the central nervous system, liver and kidneys.

Sodium ethyl xanthate readily decomposes at high temperatures and in the

presence of moisture to evolve carbon disulphide. Carbon disulphide has a low

autoignition temperature and is highly flammable and explosive. Carbon

disulphide also produces adverse health effects.

Packaging of solid sodium ethyl xanthate presents a major risk to workers during

transport and storage. To minimise carbon disulphide production, it is important to

ensure that packaging minimises exposure to heat as well as moisture. Defective

packaging, such as loose lids on steel drums and loosely tied or damaged bulker bags

can lead to exposure to solid xanthate and increased production of carbon disulphide.

In addition, transporting the chemical in large packages, such as bulker bags,

increases the risk of autoignition and flammability. Several incidents have

highlighted these packaging problems. Improvements to packaging should be

investigated, particularly in the use of bulker bags.

Occupational exposure during use to solid sodium ethyl xanthate and carbon

disulphide is expected to be low as the process is generally isolated and automated

and the chemical is used in low concentrations. The most likely areas for exposure

are during the mixing process and during cleaning of storage tanks and other

maintenance work. A range of control measures have been implemented to minimise

exposure at the different mine sites. The atmospheric monitoring data submitted

were of poor quality making it difficult to assess the adequacy of controls.

Sodium ethyl xanthate is unlikely to present a risk to the public.

Sodium ethyl xanthate is highly toxic to aquatic fauna. Ore tailings containing

xanthate residues should therefore not be discharged to waterways.

Sodium ethyl xanthate is currently unlikely to present a risk to the environment as

Australian mines do not discharge ore tailings directly into waterways because of

the severe detrimental consequences of such practices on stream ecology, irrespective

of content.
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15. Recommendations

15.1 Classification

In accordance with the health effects criteria detailed in the National

Commission’s Approved Criteria31  and based on the information available, sodium

ethyl xanthate should be classified by manufacturers and importers as ‘harmful’ by

the oral and dermal routes and as an eye and skin irritant. Based on the

classification of its health effects and in accordance with the Approved Criteria,31

sodium ethyl xanthate is considered to be a hazardous substance.

Based on animal studies, 10% solution of sodium ethyl xanthate is classified as

harmful by the oral route but not a skin and eye irritant.

According to the ADG Code32  sodium ethyl xanthate should be classified as a

dangerous good, Class 4.3, that is, substances which in contact with water emit

flammable gases.

15.2 Provision of information

As sodium ethyl xanthate is a hazardous substance, employers and suppliers should

be aware of their obligations to provide information, such as MSDS and labels,

about the hazards of sodium ethyl xanthate. Details of these obligations, consistent

with employers general duty of care, are provided in the National Model

Regulations to Control Workplace Hazardous Substances.49

15.2.1 Material Safety Data Sheets

The National Commission’s National Code of Practice for the Preparation of

Material Safety Data Sheets48  provides appropriate guidance to prepare MSDS.

A survey of the MSDS for sodium ethyl xanthate indicated that some were below

the standard considered appropriate under this code of practice. It is recommended

that manufacturers and importers review and upgrade MSDS in accordance with the

National Code of Practice for the Preparation of Material Safety Data Sheets,48

and in particular ensure that the:

• correct UN number is included in the MSDS;

• information on the use of the chemical is provided;

• hazardous ingredients and their proportions are listed, even if present as

impurities;

• supporting data for the health effects are stated. If no human data are available

it should be stated. Animal data should be summarised and the species and route

of exposure stated; and

• summary of health effects of carbon disulphide is included as exposure is possible

during use of xanthates.

15.2.2 Labels

The National Code of Practice for the Labelling of Workplace Substances50  provides

standards for the labelling of workplace hazardous substances.

As all labels were found inadequate, it is recommended that labels be reviewed,

upgraded and, in addition to the requirements of the ADG Code,32  should include

the risk and safety phrases, first aid procedures, emergency procedures and reference

to the MSDS in accordance with the National Code of Practice for the Labelling of
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Workplace Substances.50  Consistent with the classification the following risk and

safety phrases are recommended:

Risk phrases

R21/22 Harmful in contact with skin and if swallowed

R36 Irritating to eyes

R38 Irritating to skin

R15, 29 Contact with water liberates highly flammable and toxic gases.

Safety phrases

S24/25 Avoid contact with skin and eyes.

S36, 37, 39 Wear suitable protective clothing, gloves and eye/face protection.

S3/9 Keep in a cool well ventilated place.

15.2.3 Training and education

Workers potentially exposed to sodium ethyl xanthate need to be trained in safe

work practices to be followed in the handling, storage and transportation of the

chemical. The workers should be trained in the procedures to be followed in the case

of an emergency, as experience in fires in mines using sodium ethyl xanthate have

shown that the fire spreads rapidly, especially when bulker bags are present.

Training provided at industion should be reinforced at regular intervals, especially

the emergency procedures so that workers are familiar with the procedures and can

act quickly in an emergency situation.

15.3 Packaging

The most significant risk to workers and the public is through ineffective or

inappropriate packaging of solid sodium ethyl xanthate, in both drums and bulker

bags. Problems in packaging have led to the formation and release of carbon

disulphide, causing fires and adverse health effects in humans.

Data on the self combustion of sodium ethyl xanthate—particularly on the

interaction of parameters such as temperature, humidity, moisture content and

package size—is not available. Therefore, it is difficult to predict situations where

self-combustion may occur. It is recommended that factors affecting self-combustion

should be accurately assessed by appropriate scale-down tests. These tests should be

carried out by manufacturers and importers and a testing plan be provided to the

Director Chemical Assessment within six months of publication of this report.

The release of carbon disulphide from packages of sodium ethyl xanthate should be

eliminated as far as possible. It is recommended that monitoring for carbon

disulphide by the manufacturer before dispatch and by the importer on receipt of

the consignment be undertaken routinely. Monitoring of carbon disulphide should be

introduced as soon as possible and the results of this monitoring should be available

for inspection on request. A report on implementation of this recommendation should

be provided by manufacturers and importers to the Director Chemical Assessment

within 12 months of publication of this report. It is recommended that the moisture

content of packaged sodium ethyl xanthate is kept to a minimum. Specifications for

the moisture content for each batch should be supplied by the manufacturer.
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Packaging should ensure that damage does not occur under normal transport

conditions and that carbon disulphide is not released during transport and storage. It

is recommended that manufacturers and importers arrange with the relevant

competent authority, or suitable competent person, to carry out random inspections of

packaging of sodium ethyl xanthate to assess its adequacy and whether it meets the

current packaging requirements of the ADG Code.32

15.4 Exposure standard and atmospheric monitoring

An exposure standard for sodium ethyl xanthate has not been assigned by the National

Commission. It is not recommended that an exposure standard for sodium ethyl xanthate

be developed by the National Commission. It is recommended that dust levels should be

maintained as low as possible in view of the dermal toxicity of sodium ethyl xanthate

and the likelihood of carbon disulphide formation. A level of 1 mg/m3 as used by Dow

Chemicals is considered appropriate as an operational level.

As atmospheric monitoring of carbon disulphide is currently only undertaken

randomly at mining sites it is recommended that more routine procedures be carried

out particularly in those areas where exposure is likely to occur such as the mixing

area, storage areas, around the stock tanks and around the flotation cells. The

frequency of monitoring will depend on the results obtained and can be reduced once it

is has been established that control measures are effective and levels do not exceed

the current exposure standard for carbon disulphide (10 ppm TWA).

15.5 Health surveillance

Sodium ethyl xanthate is widely used in Australia and is hazardous to health.

However, it is considered that the chemical does not adversely affect the health of

workers under the present conditions of use.

It is recommended that sodium ethyl xanthate not be considered for addition to

schedule 3 of the National Commission’s National Model Regulations for t h e

Control of Workplace Hazardous Substances.49  Under regulations introduced in

Commonwealth, State or Territory government jurisdictions in accordance with these

model regulations, employers will need to provide health surveillance in

workplaces where assessment shows that exposure to sodium ethyl xanthate may

result in a substance-related health effect.

15.6 Environmental protection

To ensure that risk remains low, xanthate use should be restricted to well managed

mining operations using tailings dams of appropriate size to prevent entry of

flotation effluents to waterways. Direct discharge of xanthates or effluents

containing them to waterways is unacceptable.

15.7 Incidents

It is recommended that any further incidents involving sodium ethyl xanthate be

notified to the Director Chemical Assessment.

15.8 Other xanthates

The uses, adverse health effects and release of carbon disulphide and its associated

hazards are similar to all xanthates. The recommendations arising from the assessment

of sodium ethyl xanthate would therefore be appropriate to all xanthates.
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16. Requirements for
secondary notification

Under the Act, secondary notification of sodium ethyl xanthate shall be required if

any of the circumstances stipulated under Subsection 64(2) of the Act arise.
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Appendix 1

Sample Material Safety Data Sheet for
sodium ethyl xanthate

Date of issue 11 April 2000 Page 1 of Total 2

SODIUM ETHYL XANTHATE is considered hazardous
according to the criteria of Worksafe Australia

Company details

Company name

Address

State Postcode

Telephone number Emergency telephone number

Facsimile number Telex number

Identification

Chemical name

Sodium ethyl xanthate

Other names

Sodium xanthogenate, Sodium ethyl dithiocarbonate

Shipping name

Substances which in contact with water emit flammable gases

Manufacturers product code

UN Number

3134 - Water reactive solid, Poisonous, N.O.S.

Dangerous goods class

4.3 - Substances which in contact with water emit flammable gases

Subsidiary risk

6.1(a)

Hazchem code

4WE

Poisons Schedule number

None allocated

Packaging group

II

Use

Flotation agent used in the separation of ores
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Page 2 of Total 7

Physical description and properties

Appearance

Pale yellow amorphous powder

Vapour pressure

Non volatile solid. Decomposes to volatile compounds

Specific Gravity

1.263

Melting point

182 - 256°C

Flashpoint

Not relevant

Flammability limits

Carbon disulphide - 1.3 to 50% (v/v) in air

Solubility in water

450 g/L at 10°C

Other properties

Reactivity: Hygroscopic and reacts with water to form carbon disulphide, ethyl
alcohol, sodium carbonate and trithiocarbonate. Reacts with oxidising agents to form
dixanthogens.

Autoignition Temperature: 250°C

Generates heat on contact with water, and this accelerates decomposition.
Decomposition is also accelerated by low pH

Ingredients

Chemical entity CAS Number Proportion

Sodium ethyl xanthate 140-90-9

Moisture

Free alkalies
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Page 3 of Total 7

Health hazard information

HEALTH EFFECTS

Sodium ethyl xanthate reacts with water to form carbon disulphide and therefore the
health effects of carbon disulphide must also be considered

Acute

Inhalation    : Due to release of carbon disulphide, acute exposure may cause loss of
consciousness, tremors, difficulty in breathing, vascular collapse and possible death

Swallowed     : Oral LD50 of  730 mg/kg (mice) for a 10% aqueous solution of sodium ethyl
xanthate.

Eye    : Sodium ethyl xanthate is a mild to moderate eye irritant (rabbit). Carbon
disulphide vapour is a severe eye irritant.

Skin    : Sodium ethyl xanthate has a dermal LD50 of < 1000 mg/kg (rat) and is a moderate
skin irritant (rabbit). Carbon disulphide is a severe skin irritant and can cause serious
blisters on contact.

Chronic

No human evidence is available and no animal studies have been conducted for long term
effects of sodium ethyl xanthate.  Prolonged exposure to other xanthates produces
adverse effects on the central nervous system in mice while toxic effects were seen in
kidneys and liver in dogs and rats.

Repeated exposure to carbon disulphide vapour can adversely affect the central and
peripheral nervous systems, causing weakening of the muscles of the legs, fatigue,
sleeplessness and irritability.  Carbon disulphide has been shown to contribute towards
coronary heart disease in exposed workers, and severe effects on the retina of the eye
have been observed. Hearing defects in workers exposed to carbon disulphide have also
been reported.

Adverse effects on the reproductive system of workers has been noted, including
decreased libido and changes in sperm morphology in males and menstrual
abnormalities in females.

FIRST AID

Inhaled     : Remove person from exposure - avoid becoming a casualty.  Remove
contaminated clothing and loosen remaining clothing.  Allow patient to assume most
comfortable position and keep warm.  If breathing stops artificial respiration to be given
by trained personnel. Keep at rest until fully recovered.  Seek medical advice.

Eye    : Immediately irrigate with copious quantities of water for at least 15 minutes.
Eyelids to be held open. Seek immediate medical assistance.

Skin    : Flush contaminated skin with plenty of water.  Remove contaminated clothing and
wash before re-use. Seek medical assistance if irritation persists.

Swallowed     : Rinse mouth with water. Give plenty of water to drink. If person is losing
consciousness do not give anything by mouth.  Seek immediate medical assistance.
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Page 4 of Total 7

Health hazard information

ADVICE TO DOCTOR

Treat symptomatically
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Page 5 of Total 7

Precautions for use

EXPOSURE STANDARDS

No exposure standard has been allocated for sodium ethyl xanthate by the National
Occupational Health and Safety Commission.

Exposure standard for the major decomposition product carbon disulphide is 10 ppm
TWA with a skin notation (i.e., absorption through the skin may be a significant source
of exposure.

ENGINEERING CONTROLS

The mixing area (for the preparation of sodium ethyl xanthate solution) should be
segregated from non-involved personnel and the mixing process should be automated.
Use local exhaust ventilation in mixing area. Avoid generating and inhaling dust.

PERSONAL PROTECTION

A combination respirator fitted with a particulate filter and a gas filter which can
adsorb carbon dilsulphide, such as type A or AX should be worn during the mixing
process. The respiratory protective equipment should be in accordance with AS 1716.

Impervious gloves conforming to Australian Standard AS 2161-1978 should be worn.
Protective clothing conforming to Australian Standard AS 3765.1-1990 should be worn.

Eye protection conforming to Australian Standard AS 1337 - 1984 should be worn.

FLAMMABILITY

Sodium ethyl xanthate in contact with water will emit carbon disulphide which is
highly flammable. The dry powder or pellet form may also be flammable because of the
presence of moisture in the product.
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Page 6 of Total 7

Safe handling information

STORAGE AND TRANSPORT

Storage should be in a restricted area.  Store in a cool, dry, well ventilated area away
from any ignition sources. Containers may be earthed to reduce the possibility of sparks
from static electricity.

During handling of sodium ethyl xanthate avoid generation of dust.

UN No: 3134

Packaging Group II

ADG Code: Classified as a dangerous good, Class 4.3; substances which in contact with
water emit flammable gases.

Should not be transported or stored with Explosives (Class 1), Flammable gases (Class
2.1), Flammable liquids (Class 3), Oxidising agents (Class 5), Corrosives (Class 8) or
foodstuffs.

SPILLS AND DISPOSAL

Care should be taken not to puncture containers when moving with forklift. In the event
of a spill do not wash material into drain or sewer. Vacuuming of solid spills is
recommended. Collect in properly labelled containers for disposal. Dispose in accordance
with local and state regulations. Personal protective equipment as noted in the
appropriate section above should be worn.

FIRE/EXPLOSION HAZARD

Combustible. Evolves highly flammable, toxic carbon disulphide vapours.

Fire fighters should wear full protective equipment including self contained breathing
apparatus. Evacuation of the people from the neighbourhood should be considered if
necessary. For fighting fires use CO2, dry chemical, sand or soil. With large fires
flooding with water may be appropriate.
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Other information

ECOLOGICAL INFORMATION

Sodium ethyl xanthate is highly toxic to aquatic fauna and fish.

Avoid disposing to waterways.

Contact point

Title Telephone number
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MATERIAL SAFETY DATA SHEET 
 
1. IDENTIFICATION  

Revision Date : March 2003  

Product Name : SELF-HEATING, SOLID, ORGANIC, N.O.S ( SODIUM ISOPROPYL XANTHATE)  

Other Names : SODIUM ISOPROPYL XANTHATE; ISOPROPYLXANTHIC ACID  

Uses : Promoter used in the flotation of sulphide minerals.  

Organisation  Location  Telephone  Ask For  

Redox Pty Ltd  2 Swettenham Road Minto 
NSW 2566 Australia              +61 2 97333000        Technical 

Officer  

   318D Ti Rakau Drive East 
Tamaki New Zealand              +64 9 2732777            

131126     Poisons Information 
Centre  Westmead NSW Australia  

1800-251525   
Chemcall  Australia  1800-127406     
   New Zealand  0800-243622     
National Poisons 
Centre  New Zealand  0800-764766     

    

2. HAZARD IDENTIFICATION  

Hazardous according to criteria of NOHSC/ASCC  

Dangerous According to the Australian Code for the Transport of Dangerous Goods  

Classified as Dangerous Goods According to NZS 5433:1999  

HARMFUL  

Risk Phrases 

R22  Harmful if swallowed.  
R38  Irritating to skin.  
  



Safety Phrases 

S2  Keep out of the reach of children.  
S13  Keep away from food, drink and animal foodstuffs.  
  

ERMA New Zealand Approval Code : No Data  

HSNO Hazard Classification : No Data  

This Material Safety Data Sheet may not provide exhaustive guidance for all HSNO Controls assigned to this substance. The ERMA 
website http://www.ermanz.govt.nz/ should be consulted for a full list of triggered controls and cited regulations 

3. COMPOSITION/INFORMATION ON INGREDIENTS  
Chemical Entity  CAS No.  Proportions (%)  
SODIUM ISOPROPYL XANTHATE  [ 140-93-2]  > 90  
WATER  [ 7732-18-5]  < 4  
   
 

4. FIRST AID MEASURES  

Description of necessary measures according to routes of exposure 

Swallowed 

Rinse mouth with water. Give plenty of water to drink. If person is losing consciousness DO NOT 
give anything by mouth. Seek immediate medical assistance.  

Eye 

Immediately irrigate with copious quantities of water for at least 15 minutes with eyelids held 
open. Seek immediate medical assistance.  

Skin 

Flush contaminated skin with plenty of water. Remove contaminated clothing and wash before 
reuse. Seek medical assistance if irritation persists.  

Inhaled 

Remove affected person from exposure - avoid becoming a casualty. Remove contaminated 
clothing and loosen remaining clothing. Allow patient to assume most comfortable position and 
keep warm. If breathing stops give artificial respiration. Keep at rest until fully recovered. Seek 
medical advice.  

Advice to Doctor 

Treat symptomatically based on judgement of doctor and reactions of patient.  



Additional Information 

Aggravated medical conditions caused by exposure 

No human evidence is available and no animal studies have been conducted for long term effects 
of sodium isopropyl xanthate. Prolonged exposure to other xanthates causes adverse effects on 
the central nervous system in mice; toxic effects were seen in kidneys and liver in dogs and cats. 
Repeated exposure to carbon disulphide can adversely affect the central & peripheral nervous 
systems causing weakening of the leg muscles, fatigue, sleeplessness & irritability. Carbon 
disulphide has been shown to contribute towards coronary heart disease in exposed workers & 
severe effects on the retina of the eye have been observed. Hearing defects in workers exposed 
to carbon disulphide have been reported. Adverse effects on the reproductive system of workers 
has been noted, decreased libido & sperm morphology changes (males), menstrual abnormalities 
(females).  

5. FIRE FIGHTING MEASURES  

Extinguishing Media 

Fire-fighters should wear full protective equipment including self-contained breathing apparatus. 
Evacuation of the people from the neighboorhood should be considered if necessary. For fighting 
fires use carbon dioxide, dry chemical, sand or soil. With large fires flooding with water may be 
appropriate.  

Hazards from Combustion Products 

Combustible. Evolves highly flammable, toxic carbon disulphide vapours. Hygroscopic and reacts 
with water to form carbon disulphide, ethyl alcohol, sodium carbonate and trithiocarbonate. 
Reacts with oxidising agents to form dixanthogens. Generates heat on contact with water and 
this accelerates decomposition. Decomposition is also accelerated by low pH.  

 

Special protective precautions and equipment for fire fighters 

No Data Available 

Flammability Conditions 

Sodium isopropyl xanthate in contact with water will emit carbon disulphide which is highly 
flammable. The dry powder or pellet form may also be flammable because of the presence of 
moisture in the product.  

Additional Information 

Hazchem Code : 1[Y]  

6. ACCIDENTAL RELEASE MEASURES  



Emergency procedures 

Care should be taken not to puncture containers when moving with forklift. In the event of a spill 
DO NOT wash material into drain or sewer. Personal protective equipment as noted in section 3.3 
should be worn.  

Methods and materials for containment and clean up 

Vacuuming of solid spills is recommended. Collect in properly labelled containers for disposal.  

7. HANDLING AND STORAGE  

Precautions for safe handling 

Ensure an eye bath and safety shower are available and ready for use.  

Conditions for safe storage, including any incompatibles 

Storage should be in a restricted area. Store in a cool, dry, well-ventilated area away from any 
ignition sources. Containers may be earthed to reduce the possibility of sparks from static 
electricity. During handling of sodium isopropyl xanthate avoid generation of dust.  

Container Type 
Drums  

8. EXPOSURE CONTROLS / PERSONAL PROTECTION  

National Exposure Standards 

No exposure standard has been allocated for sodium isopropyl xanthate by the National 
Occupational Health and Safety Commission. Exposure standard for the major decomposition 
product carbon disulphide is 10 ppm TWA with a skin notation (ie. absorption through the skin 
may be a significant source of exposure).  

Biological Limit Values 

No Data Available 

Engineering Controls 

The mixing area (for the preparation of sodium isopropyl xanthate sol) should be well ventilated 
so as to maintain exposure levels at a minimum.  

Personal Protection 

A combination respirator fitted with a particulate filter and a gas filter which can absorb carbon 
disulphide, such as type A or AX should be worn during the mixing process. The respiratory 
protective equipment should be in accordance with AS 1716. Impervious gloves conforming to 
Australian Standard AS 2161-1978 should be worn. Protective clothing conforming to Australian 



Standard AS 3765.1-1990 should be worn. Eye protection conforming to Australian Standard AS 
1337-1984 should be worn.  

9. PHYSICAL AND CHEMICAL PROPERTIES  

Appearance  White to yellowish powder or 
lumps.  

Formula  C4H7NaOS2  
Odour  No Data Available  
Vapour Pressure  Not Applicable  
Vapour Density  No data  
Boiling Point  N/A deg C  
Melting Point  > 182 deg C  
Solubility in water  450 g/l (25 deg C)  
Specific Gravity  1.263 (Water = 1)  
Flash Point   Not Applicable  
pH  ( )  
Flammability Limits (as percentage volume in air)   
Lower Explosion Limit  1.3  
Upper Explosion Limit  50  
Ignition Temperature  No Data  
Specific Heat Value  No Data  
Particle Size  No Data  
Volatile Organic Compounds (VOC) content  No Data  
Evaporation Rate  No Data  
Viscosity  No Data  
Percent Volatile  No Data  
Octanol/Water partition coefficient  No Data  
Saturated Vapour Concentration  No Data  
Additional Characteristics  No Data  
Flame Propagation/Burning Rate of Solid Materials  No Data  
Properties of materials that may initiate or contribute to 
fire intensity  No Data  

Potential for Dust Explosion  No Data  
Reactions that Release Flammable Gases  No Data  
Fast or Intensely Burning Characteristics  No Data  
Non-flammables that could contribute unusual hazards 
to a fire  No Data  

Release of invisible flammable vapours and gases  No Data  
Decomposition Temperature  No Data  
  

Additional Information 
Flammability limits are for carbon disulphide %v/v in air. Soluble in alcohol and water.   

10. STABILITY AND REACTIVITY  



Chemical Stability : No Data 

Conditions to avoid : No Data 

Incompatible Materials : No Data 

Hazardous Decomposition Products : No Data 

Hazardous Reactions : No Data 

11. TOXICOLOGICAL INFORMATION  

Toxicity Data 

 

Health Effects - Acute 

Swallowed  

Oral LD50 = 730 mg/kg (Mice) for a 10% aqueous solution.  

Eye  

Sodium isopropyl xanthate is a mild eye irritant (rabbit). Carbon disulphide vapour is a severe eye 
irritant.  

Skin  

Moderate skin irritant (rabbit). Carbon disulphide is a severe skin irritant and can cause serious 
blisters on contact. Dermal LD50 = <1000 mg/kg (Rat)  

Inhaled  

Due to release of carbon disulphide, acute exposure may cause tremors, loss of consciousness, 
difficulty in breathing, vascular collapse and possible death. Inhalation LC50 = not available  

12. ECOLOGICAL INFORMATION  

Ecotoxicity : No Data 

Persistence and degradability : No Data 

Mobility : No Data 

Additional information  

Environmental fate (exposure) : No Data 



Bioaccumulative potential : No Data 

13. DISPOSAL CONSIDERATIONS  

Disposal 

Dispose of in accordance with all Local, State and Federal regulations at an approved waste 
disposal facility.  

Special Precautions for land fill or incineration 

No Data Available 

14. TRANSPORT INFORMATION  

 

UN No.  

Shipping Name  

Dangerous Goods Class  

Subsidiary Risk  

Pack Group  

Precaustion for User  

Hazchem Code  

3088 
SELF-HEATING, SOLID, 
ORGANIC, N.O.S ( SODIUM 
ISOPROPYL XANTHATE) 
4.2 
None Allocated 
II 
HARMFUL 
1[Y] 

 

15. REGULATORY INFORMATION  
Poisons Schedule  N/A  
EPG  23  
AICS Name  No Data  
NZ Toxic Substance  N  
Additional information  No Data 

16. OTHER INFORMATION  

Additional information  

Legend to abbreviations and acronyms:  

<  less than  
>  greater than  
AICS  Australian Inventory of Chemical Substances  
CAS  Chemical Abstracts Service (Registry Number)  
CO2  Carbon Dioxide  
COD  Chemical Oxygen Demand  



ERMA  Environmental Risk Management Authority  
HSNO  Hazardous Substance and New Organism  
IDLH  Immediately Dangerous to Life and Health  

LC50  
LC stands for lethal concentration. LC50 is the concentration of a material in air which 
causes the death of 50% (one half) of a group of test animals. The material is inhaled 
over a set period of time, usually 1 or 4 hours.  

LD50  LD stands for "Lethal Dose". LD50 is the amount of a material, given all at once, 
which causes the death of 50% (one half) of a group of test animals  

Misc  miscible  
N/A  Not Applicable  
NIOSH  National Institute for Occupational Safety and Health  
NOHSC  National Occupational Health and Safety Commission  
OECD  Organization for Economic Co-operation and Development  
PEL  Permissible Exposure Limit  
RCP  Reciprocal Calculation Procedure  
STEL  Short Term Exposure Limit  
TLV  Threshold Limit Value  
TWA  Time Weighted Average  
UN  United Nations (number)  
cm2  square centimetres  
deg C ( 'C 
)  degrees Celsius  

g  gram  
g/cm3  grams per cubic centimetre  
g/l  grams per litre  
immiscible liquids are insoluble in each other  
kg  kilogram  
kg/m3  kilograms per cubic metre  
ltr  Litre  
m3  cubic metre  
mPa.s  milli Pascal per second  
mbar  millibar  
mg  milligram  
mg/24H  milligrams per 24 hours  
mg/kg  milligrams per kilogram  
mg/m3  milligrams per cubic metre  

miscible  liquids form one homogeneous liquid phase regardless of the amount of either 
component present  

mm  millimetre  
ppb  parts per billion  
ppm  parts per million  
ppm/2h  parts per million per 2 hours  
ppm/6h  parts per millionper 6 hours  
tne  tonne  
ug/24H  micrograms per 24 hours  
wt  weight  



  

Literature references:  

No Data 

Sources for data:  

No Data 

 
        

  Australia New 
Zealand  Sydney 

Office    

  Adelaide Auckland  
2 
Swettenham
Road 

telephone:             +61 (0)2 97333000         

  Brisbane Christchurch Minto NSW 
2566 facsimile: +61 (0)2 97333111  

  MelbourneHawkes Bay  Australia http://www.redox.com/  

  Perth      
mailto:sydney@redox.com?subject=MSDS%20for%20SELF-
HEATING, SOLID, ORGANIC, N.O.S ( SODIUM ISOPROPYL 
XANTHATE) 

 

  Sydney         

This MSDS summarises Redox Pty Ltd best knowledge of the health and safety hazard 
information of the selected substance and how to safely handle the selected 
substance in the workplace however Redox Pty Ltd expressly disclaims that the 
MSDS is a representation or guarantee of the chemical specifications for the 
substance. Each user should read the MSDS and consider the information in the 
context of how the selected substance will be handled and used in the workplace 
including its use in conjunction with other substances. 

© copyright 2007 Redox Pty Ltd 

 



MATERIAL SAFETY DATA SHEET 
 

1.  SUBSTANCE AND SOURCE IDENTIFICATION 
 

National Institute of Standards and Technology   RM Number:  8504 
Standard Reference Materials Program      MSDS Number:  8504 
100 Bureau Drive, Stop 2320         RM Name:  Transformer Oil  
Gaithersburg, Maryland 20899-2320 
                  Date of Issue:  14 February 2006 

MSDS Coordinator:  Mario J. Cellarosi      Emergency Telephone ChemTrec: 
Telephone:  301-975-6776           1-800-424-9300 (North America) 
FAX:  301-926-4751             +1-703-527-3887 (International) 
E-mail:  SRMMSDS@nist.gov 
Description:  This Reference Material (RM) is intended for use as a diluent oil with Standard Reference Materials 
(SRMs) 3075–3080 and SRM 3090, for the purpose of developing and validating methods for the determination of 
polychlorinated biphenyls (PCBs) as Aroclors in transformer oil or similar matrices.  SRMs 3075–3080 and SRM 
3090 contain individual Aroclors in the same transformer oil used to prepare RM 8504.  Each unit of RM 8504 
consists of one amber glass bottle containing approximately 100 mL.   
 
Substance:  Transformer Oil 
 
Other Designations:  Hydrotreated light naphthenic distillates (petroleum); distillates, petroleum, hydrotreated light 
naphthenic; hydraulic petroleum oil; mineral oil, petroleum distillates, hydrotreated light naphthenic; technical white 
oil; petroleum electrical insulating oil. 
 

 
2.  COMPOSITION AND INFORMATION ON HAZARDOUS INGREDIENTS 

 
Component:      Transformer Oil     

CAS Number:     64742-53-6 

EC Number (EINECS):  265-156-6 

Nominal Mass Fraction (%): 99.9 

EC Classification:    T (Toxic), Carc.  Cat.  2 

EC Risk:       R36/37/38 (irritating to eyes, respiratory system and skin) 
R45 (may cause cancer) 

 
EC Safety:      S45 (in case of accident or illness, see doctor; show label) 
         S53 (avoid exposure – obtain special instructions before use) 
 
Note:  No additional constituents have been added to this oil.  PCBs (as Aroclors) comprise less than 0.1 mg/kg oil 
and do not require MSDS documentation. 

 
3.  HAZARDS IDENTIFICATION 

 
NFPA Ratings (Scale 0-4):  Health = 2  Fire =  1  Reactivity =  0 
 
Major Health Hazards: The principal hazard is irritation to the skin, eyes, mucous membranes, and upper 

respiratory tract.  Inhalation of oil mist may cause lung damage.  Despite the EC 
classification, this material alone is not a known human carcinogen, although 
related materials have caused tumors in laboratory animals. 

 
Physical Hazards: Heated containers or incompatible mixtures may explode (Section 10); mechanical 

stress may shatter glass container; oil spills may be slippery. 
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Potential Health Effects 
 

Inhalation: The vapor pressure of this material is very low, but inhalation of droplets, mists or 
fumes may irritate the mucous membranes and cause severe lung injury.  Studies 
have shown that many petroleum hydrocarbons and synthetic lubricants pose health 
risks that vary from person to person. 

    
Skin Contact: Prolonged or repeated contact with this material may cause skin irritation, drying, 

redness, and dermatitis.  Repeated application of mildly hydrotreated oil has 
induced skin tumors in mice. 

 
Eye Contact:   Contact with this material may cause moderate to severe eye irritation. 

 
Ingestion: Ingestion of this material may cause abdominal pain, nausea, and vomiting.  Oral 

toxicity is low, but small amounts of oil aspirated during ingestion or vomiting may 
cause lung damage (see Inhalation).   

 
Medical Conditions Aggravated by Exposure:  Emphysema, asthma, dermatitis, conjunctivitis, or other chronic 
conditions affecting the target organs. 
 
Listed as a Carcinogen/ Potential Carcinogen:  
                         Yes    No 
In the National Toxicology Program (NTP) Report on Carcinogens                     X     
In the International Agency for Research on Cancer (IARC) Monographs       X               
By the Occupational Safety and Health Administration (OSHA)                      X     
 
Note:  The EC classification as a carcinogen may refer to PCBs, PAHs, or other contaminants often present in 
transformer oil.   
 

 
4.  FIRST AID MEASURES 

 
Inhalation:  Move the person to fresh air immediately.  Qualified medical personnel may start CPR or give oxygen 
if necessary.  Get medical aid at once, and bring the container or label. 
 
Skin Contact:  Remove contaminated clothing and shoes.  Flush affected skin with water for at least 1 minute, then 
wash thoroughly with soap and water.  If skin irritation persists, get medical aid and bring the container or label.  
Wash contaminated clothing before reusing. 
 
Eye Contact:  Remove contact lenses (if any).  Do not allow victim to rub eyes or keep eyes closed.  Flush eyes 
with large amounts of running water for at least 30 minutes, keeping eyelids open and raising lids to remove all 
chemical.  Get medical aid at once, and bring the container or label.   
 
Ingestion:  Contact a poison control center immediately for instructions.  Wash out mouth with water, but do not 
induce vomiting.  If vomiting occurs, keep head down to reduce risk of aspiration.  Get medical aid at once, and 
bring the container or label. 
 

 
5.  FIRE FIGHTING MEASURES 

 
Fire and Explosion Hazards:  Transformer oil is combustible and represents a slight fire hazard.  Heating this 
material greatly increases the fire hazard. 
 
Extinguishing Media:  Use a smothering technique with dry chemical powder, carbon dioxide, or foam to 
extinguish an oil fire.  Use a water spray to cool containers only.  Do not use a forced water stream directly on an oil 
fire, as this will only scatter the fire. 
 
Fire Fighting:  Avoid inhalation of material or combustion byproducts.  Wear full protective clothing and NIOSH-
approved self-contained breathing apparatus (SCBA). 
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Flash Point (°C):  146 (295˚F) 
 
Autoignition (°C):  > 204 (399˚F) 
 
Lower Explosive Limit (LEL):  0.9% 
 
Upper Explosive Limit (UEL):  7% 
 
Flammability Class (OSHA):  Class IIIB 
 
Products of Combustion:  Thermal oxidative degradation of this material may yield oxides of carbon (CO, CO2) 
and other hazardous gases. 
 

 
6.  ACCIDENTAL RELEASE MEASURES 

 
Occupational Release:  Immediately notify safety personnel of leaks and spills.  Remove sources of heat or ignition 
and provide adequate ventilation.  Stop spill at source, if possible.  Cleanup personnel must wear suitable protective 
equipment to avoid contact or inhalation.  Use absorbent material to contain small spills, such as fire retardant 
treated sawdust, rags, polyurethane foam, activated carbon, or sand.  Collect in an appropriate container for disposal.  
Large oil spills (sheen on navigable water surface) must be reported to the National Response Center:  1-800-424-
8802.  Clean up all spills promptly to reduce fire or toxicity hazards. 
 
Disposal:  Refer to Section 13, Disposal Considerations. 
 

 
7.  HANDLING AND STORAGE 

 
Storage:  Store this material in sealed original containers at room temperature (below 30˚C).  Protect from light, 
heat, ignition sources, physical damage, and contact with incompatible materials. 
 
Safe Handling Precautions:  Wear gloves and chemical safety goggles (Section 8).  Engineering controls should 
maintain airborne concentrations below TLV (Section 8). 
 

 
8.  EXPOSURE CONTROLS AND PERSONAL PROTECTION 

 
Exposure Limits: 
 
 ACGIH TLV-TWA:  5 mg/m3 (mineral oil mist) 
 OSHA TLV-TWA:  5 mg/m3 (mineral oil mist) 
 
Ventilation:  Use local or general exhaust to keep employee exposures below limits.  Local exhaust ventilation is 
preferred because it can control contaminant emissions at the source, preventing dispersion into the general work 
area.  Refer to the ACGIH document Industrial Ventilation, a Manual of Recommended Practices. 
 
Respirator:  If necessary, refer to the NIOSH document Guide to the Selection and Use of Particulate Respirators 
Certified under 42 CFR 84 for selection and use of respirators certified by NIOSH. 
 
Eye Protection:  Use chemical safety goggles where splashing may occur.  See OSHA standard (29 CFR 1910.133) 
or European Standard EN166.  The employer should provide an emergency eye wash fountain and safety shower in 
the immediate work area. 
 
Personal Protection:  Wear appropriate gloves and protective clothing to prevent contact with skin.  Remove oil-
soaked clothing and launder before wearing again.  Wash exposed skin areas. 
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9.  PHYSICAL AND CHEMICAL PROPERTIES 

 
Component:  Transformer Oil 

Appearance and Odor:  Clear liquid, mild petroleum odor 

Relative Molecular Weight:  Approximately 255 

Molecular Formula:  Complex hydrocarbon mixture 

Density (g/cm3):  0.88 

Solvent Solubility:  N/A 

Water Solubility:  Insoluble 

Boiling Point (°C):  238 (460˚F) 

Melting/Freezing Point (°C):  -48 (-55˚F) 

Vapor Pressure (Pa):  Negligible 

Vapor Density (Air = 1):  > 2.0 

Critical Solution Temperature:  N/A 

pH:  Neutral 

 
10.  STABILITY AND REACTIVITY 

 
Stability:      X     Stable             Unstable 
 

Stable at normal temperatures and pressure. 
 

Conditions to Avoid:  Contact with heat, ignition sources, or incompatible materials.  Do not store in open or 
unlabelled containers. 
 
Incompatible Materials:  Strong oxidizing agents (fire and explosion hazard); concentrated chlorine, concentrated 
oxygen, sodium hypochlorite, or calcium hypochlorite. 
 
Fire/Explosion Information:  See Section 5. 
 
Hazardous Decomposition:  Thermal oxidative degradation of this material may yield oxides of carbon (CO, CO2) 
and other hazardous gases. 
 
Hazardous Polymerization:            Will Occur      X   Will Not Occur 

 
11.  TOXICOLOGICAL INFORMATION 

 
Route of Entry:       X    Inhalation         X    Skin        X    Ingestion 
 
Toxicity Data:   
 
 Rat, oral:  LD50 > 5 g/kg body weight 
 Rabbit, acute dermal:  LD50 > 5 g/kg body weight 
 
Target Organ(s):  Skin and upper respiratory tract. 
 
Mutagen/Teratogen:  In vitro and in vivo genetic toxicity studies of this material have yielded inconsistent results.  
In some cases, a significant increase in aberrant cells was reported.  The toxicity of this material has not yet been 
fully evaluated. 
 
Health Effects:  See Section 3. 
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12.  ECOLOGICAL INFORMATION 

 
Ecotoxicity Data:   
 
 Trout (Oncorhynchus mykiss):  LC50 (96 hrs) > 1000 mg/L 
 Fathead minnow (Pimephales promelas):  LC50 (96 hrs) > 30,000 mg/L 
 Water flea (Daphnia magna):  EC50 (48 hrs) > 1000 mg/L 
 
Environmental Fate:  The half-life for degradation of this material in air is expected to be less than one day.  When 
released to water, hydrocarbons are not susceptible to hydrolysis; most of this material is adsorbed onto particulate 
matter in water, soil, or sediment.  Biodegradation occurs slowly under aerobic conditions. 
 
Environmental Summary:  The acute ecotoxicity of this material is low, and the environmental impact of a small 
spill is limited; however, effects are cumulative and spills must be contained.  See Disposal Considerations. 
 

 
13.  DISPOSAL CONSIDERATIONS 

 
Waste Disposal:  Options for used oil management include processing for re-use or disposal as RCRA hazardous 
waste.  Contamination of this product may change the waste management options.  Waste oil must be tested for 
ignitability to determine the applicable EPA hazardous waste numbers.  Dispose of container and unused contents in 
accordance with federal, state, and local requirements, which vary according to location.  Decontaminate containers 
before recycling.  Do not flush to sewer or allow this material to enter a watercourse. 
 

 
14.  TRANSPORTATION INFORMATION 

 
U.S. DOT and IATA:  Not regulated   

 
15.  REGULATORY INFORMATION 

 
U.S. REGULATIONS  

CERCLA Sections 102a/103 (40 CFR 302.4):  Not regulated 

 SARA Title III Section 302:  Not regulated 

SARA Title III Section 304:  Not regulated 

SARA Title III Section 313:  Not regulated 

 OSHA Process Safety (29 CFR 1910.119):  Not regulated 

SARA Title III Sections 311/312 Hazardous Categories (40 CFR 370.21): 

  ACUTE:     Yes 
  CHRONIC:    Yes 
  FIRE:      No 
  REACTIVE:    No 
  SUDDEN RELEASE: No 
 
STATE REGULATIONS  

California Proposition 65:  Not regulated 

CANADIAN REGULATIONS  

WHMIS Classification:  Not determined. 

EUROPEAN REGULATIONS 
EU/EC Classification:  T (Toxic), Carc.  Cat.  2 
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NATIONAL INVENTORY STATUS 

U.S. Inventory (TSCA):  Listed 

 TSCA 12(b), Export Notification:  Not listed 

 
16.  OTHER INFORMATION 

 
Sources:   
 
IUCLID Chemical Data Sheet:  Distillates (Petroleum), Hydrotreated Light Naphthenic.  European Chemicals 
Bureau, 18 February 2000. 
 
McKee RH, et al, Dermal carcinogenic potential of unrefined and hydrotreated lubricating oils.  Journal of Applied 
Toxicology 1989; 9(4):265-270. 
 
U.S. National Institute for Occupational Safety and Health, NIOSH Pocket Guide to Chemical Hazards, June 1990 
edition.  DHHS (NIOSH) Publication No. 90-117. 
 
U.S. National Institute of Standards and Technology, Report of Investigation:  Standard Reference Material® 8504, 
Transformer Oil.  01 February 2006. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Disclaimer:  Physical and chemical data contained in this MSDS are provided only for use as a guide in assessing 
the hazardous nature of the material.  The MSDS was prepared carefully, using current references; however, NIST 
does not certify the data in the MSDS.  The certified values for this material are given in the NIST Certificate of 
Analysis. 
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Material Safety Data Sheet
2-Mercaptobenothiazole MSDS

Section 1: Chemical Product and Company Identification

Product Name: 2-Mercaptobenothiazole

Catalog Codes: SLM2110

CAS#: 149-30-4

RTECS: DL6475000

TSCA: TSCA 8(b) inventory: 2-Mercaptobenothiazole

CI#: Not available.

Synonym: 2-Benzothiazolethiol

Chemical Name: 2-Mercaptobenothiazole

Chemical Formula: C7-H5-N-S2

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients
Composition:

Name CAS # % by Weight

{2-}Mercaptobenothiazole 149-30-4 100

Toxicological Data on Ingredients: 2-Mercaptobenothiazole: ORAL (LD50): Acute: 100 mg/kg [Rat]. 1158 mg/kg [Mouse].
DERMAL (LD50): Acute: 7940 mg/kg [Rabbit].

Section 3: Hazards Identification

Potential Acute Health Effects:
Hazardous in case of skin contact (irritant, sensitizer), of eye contact (irritant), of ingestion, of inhalation. Severe
over-exposure can result in death.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified 2 (Some evidence.) by NTP.
MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female, Development toxin [POSSIBLE].
The substance may be toxic to blood, kidneys, liver, gastrointestinal tract, central nervous system (CNS).
Repeated or prolonged exposure to the substance can produce target organs damage. Repeated exposure to a
highly toxic material may produce general deterioration of health by an accumulation in one or many human
organs.
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Get medical attention.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated
clothing and shoes. Cover the irritated skin with an emollient. Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. Seek medical attention.

Ingestion:
If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by
mouth to an unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical
attention immediately.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: Not available.

Flammable Limits: Not available.

Products of Combustion: These products are carbon oxides (CO, CO2), nitrogen oxides (NO, NO2...), sulfur oxides (SO2,
SO3...).

Fire Hazards in Presence of Various Substances: Not available.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

p. 2



Small Spill: Use appropriate tools to put the spilled solid in a convenient waste disposal container.

Large Spill:
Poisonous solid.
Stop leak if without risk. Do not get water inside container. Do not touch spilled material. Use water spray to
reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Eliminate all ignition
sources. Call for assistance on disposal.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk,
evaporate the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not
breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable respiratory
equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with
skin and eyes. Keep away from incompatibles such as oxidizing agents.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above 30°C (86°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below
recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to
airborne contaminants below the exposure limit.

Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used
to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid.

Odor: Disagreeable

Taste: Not available.

Molecular Weight: 167.25 g/mole

Color: Yellowish.

pH (1% soln/water): Not applicable.

Boiling Point: Not available.

Melting Point: 179°C (354.2°F)

Critical Temperature: Not available.

Specific Gravity: 1.42 (Water = 1)
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Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 2.4

Ionicity (in Water): Not available.

Dispersion Properties:
Very slightly dispersed in diethyl ether, acetone.
Is not dispersed in cold water, hot water.

Solubility:
Very slightly soluble in diethyl ether, acetone.
Insoluble in cold water, hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Not available.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
Acute oral toxicity (LD50): 100 mg/kg [Rat].
Acute dermal toxicity (LD50): 7940 mg/kg [Rabbit].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 2 (Some evidence.) by NTP.
DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female, Development toxin [POSSIBLE].
May cause damage to the following organs: blood, kidneys, liver, gastrointestinal tract, central nervous system
(CNS).

Other Toxic Effects on Humans: Hazardous in case of skin contact (irritant, sensitizer), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.
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Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Section 14: Transport Information

DOT Classification: CLASS 6.1: Poisonous material.

Identification: : Toxic Solid, Organic, n.o.s. (2-Mercaptobenzothiazole) UNNA: 2811 PG: III

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
New Jersey: 2-Mercaptobenothiazole
TSCA 8(b) inventory: 2-Mercaptobenothiazole
TSCA 8(a) PAIR: 2-Mercaptobenothiazole
TSCA 8(d) H and S data reporting: 2-Mercaptobenothiazole: December 1999

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC).

DSCL (EEC):
R43- May cause sensitization by skin
contact.
R50/53- Very toxic to aquatic
organisms, may cause long-term
adverse effects in the aquatic
environment.

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 1

Reactivity: 0

Personal Protection: E
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National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves.
Lab coat.
Dust respirator. Be sure to use an
approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/09/2005 06:05 PM

Last Updated: 10/09/2005 06:05 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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Material Safety Data Sheet
Calcium hydroxide MSDS

Section 1: Chemical Product and Company Identification

Product Name: Calcium hydroxide

Catalog Codes: SLC4525, SLC1732, SLC3523, SLC5311

CAS#: 1305-62-0

RTECS: EW2800000

TSCA: TSCA 8(b) inventory: Calcium hydroxide

CI#: Not applicable.

Synonym: Hydrated lime; Slaked Lime; Calcium Oxide,
hydrated

Chemical Name: Calcium Hydroxide

Chemical Formula: Ca(OH)2

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients
Composition:

Name CAS # % by Weight

Calcium hydroxide 1305-62-0 100

Toxicological Data on Ingredients: Calcium hydroxide: ORAL (LD50): Acute: 7340 mg/kg [Rat.]. 7300 mg/kg [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant). Hazardous in case of skin contact (irritant), of eye contact
(corrosive), of ingestion, of inhalation. Corrosive to eyes and skin. The amount of tissue damage depends on
length of contact. Eye contact can result in corneal damage or blindness. Skin contact can produce inflammation
and blistering. Inhalation of dust will produce irritation to gastro-intestinal or respiratory tract, characterized by
burning, sneezing and coughing. Severe over-exposure can produce lung damage, choking, unconsciousness or
death. Inflammation of the eye is characterized by redness, watering, and itching.

Potential Chronic Health Effects:
Hazardous in case of skin contact (irritant).
CARCINOGENIC EFFECTS: Not available.
MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
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Repeated exposure of the eyes to a low level of dust can produce eye irritation. Repeated skin exposure can
produce local skin destruction, or dermatitis. Repeated inhalation of dust can produce varying degree of
respiratory irritation or lung damage.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated
clothing and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before
reuse. Thoroughly clean shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention immediately.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if
symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Alkaline hydroxides boiled with phosphorus yields mixed phosphines which may ignite
spontaneously in air.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures
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Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary: Neutralize
the residue with a dilute solution of acetic acid. Finish cleaning by spreading water on the contaminated
surface and dispose of according to local and regional authority requirements.

Large Spill:
Corrosive solid.
Stop leak if without risk. Do not get water inside container. Do not touch spilled material. Use water spray to
reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on
disposal. Neutralize the residue with a dilute solution of acetic acid. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep container dry. Do not ingest. Do not breathe dust. Never add water to this product. In case of insufficient
ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the
container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as acids.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above 25°C (77°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below
recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to
airborne contaminants below the exposure limit.

Personal Protection:
Splash goggles. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or
equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor and dust respirator. Boots. Gloves. A self contained breathing apparatus
should be used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a
specialist BEFORE handling this product.

Exposure Limits:
TWA: 5 (mg/m3) from ACGIH (TLV) [United States]
TWA: 5 (mg/m3) [Canada]
TWA: 5 (mg/m3) from NIOSH
Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Powdered solid.)

Odor: Odorless.

Taste: Bitter. Alkaline. (Slight.)

Molecular Weight: 74.1g/mole

Color: White.

pH (1% soln/water): 14 [Basic.]
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Boiling Point: Not available.

Melting Point: 580°C (1076°F)

Critical Temperature: Not available.

Specific Gravity: 2.24 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:
Very slightly soluble in cold water, hot water.
Insoluble in alcohol.
Soluble in ammonium salts, glyerol, sugar or ammonium chloride solution, soluble in acids with evolution of much
heat.
Solubility in water: 0.185 g/100 ml @ 0 deg. C; 0.077 g/100 ml @ 100 deg. C; 1.73 g/1000 ml @ 20 C

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials, air

Incompatibility with various substances: Reactive with acids.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Incompatible with maleic anhydride, phosphorous, nitroethane, nitromethane, nitorparaffins,
nitropropane, polychlorinated phenols + potassium nitrate.
When chlorinated phenols are heated for analytical purposes with calcium hydroxide-potassium nitrate mixutures,
chlorinated benzodioxins analagous to extremely toxic tetrachlorodibenzodioxin may be formed.
Readily absorbs CO2 from air forming calcium carbonate.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Inhalation. Ingestion.

Toxicity to Animals: Acute oral toxicity (LD50): 7300 mg/kg [Mouse].

Chronic Effects on Humans: Not available.
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Other Toxic Effects on Humans:
Extremely hazardous in case of eye contact (irritant)
Hazardous in case of skin contact (irritant), of eye contact (corrosive), of ingestion, inhalation
Slightly hazardous in case of skin contact (corrosive, permeator).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Mutangenicity: Cytogenic analysis [Rat]: Cell type: Ascities tumor; Dose:
1200 mg/kg

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects:
Skin: Causes skin irritation. Alkalies penetrate skin slowly. The extent of damage depends on the duration of
contact.
Eyes: Causes severe irritation of the eyes. Can cause "Lime Burns" of the eye. Clumps may lodge deep in the
recesses of the eye, releasing calcium hydroxide over a long period of time. Severe burns of the cornea with
possible damage to to corneal nerves can occur.
Ingestion: Causes gastrointestinal tract irritation with vomiting, diarrhea, severe pain. Vomitus may contain blood
and desquamated mucosal lining. May cause delayed gastrointestinal burns and perforation (gastric or
esophageal) with severe abdominal pain and rapid fall in blood pressure.
Inhalation: Causes severe irritation of the respiratory tract (nose, throat, lungs), and mucous membranes with
coughing, wheezing and/or shortness of breath. Material is destructive to tissue of the mucous membranes and
upper respiratory tract.
Chronic Potential Health Effects:
Prolonged or repeated skin contact may produce severe irritation or dermatitis.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).

Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:
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Illinois toxic substances disclosure to employee act: Calcium hydroxide
Rhode Island RTK hazardous substances: Calcium hydroxide
Pennsylvania RTK: Calcium hydroxide
Minnesota: Calcium hydroxide
Massachusetts RTK: Calcium hydroxide
New Jersey: Calcium hydroxide
California Director's list of Hazardous Substances: Calcium hydroxide
TSCA 8(b) inventory: Calcium hydroxide

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): CLASS E: Corrosive solid.

DSCL (EEC):
R34- Causes burns.
R41- Risk of serious damage to eyes.
S24/25- Avoid contact with skin and eyes.
S26- In case of contact with eyes, rinse
immediately with plenty of water and seek
medical advice.
S28- After contact with skin, wash immediately
with plenty of water.
S36/37/39- Wear suitable protective clothing,
gloves and eye/face protection. S45- In case of
accident or if you feel unwell, seek medical
advice immediately (show the label where

HMIS (U.S.A.):

Health Hazard: 2

Fire Hazard: 0

Reactivity: 0

Personal Protection: j

National Fire Protection Association (U.S.A.):

Health: 2

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves.
Synthetic apron.
Vapor and dust respirator. Be sure to
use an approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Splash goggles.

Section 16: Other Information
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References:
-Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987.
-Material safety data sheet emitted by: la Commission de la SantÃ© et de la SÃ©curitÃ© du Travail du QuÃ©bec.
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984.
-The Sigma-Aldrich Library of Chemical Safety Data, Edition II.

Other Special Considerations: Not available.

Created: 10/10/2005 08:16 PM

Last Updated: 10/10/2005 08:16 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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Material Safety Data Sheet
Calcium oxide MSDS

Section 1: Chemical Product and Company Identification

Product Name: Calcium oxide

Catalog Codes: SLC5248, SLC4246, SLC1453

CAS#: 1305-78-8

RTECS: EW3100000

TSCA: TSCA 8(b) inventory: Calcium oxide

CI#: Not applicable.

Synonym: Quicklime; Lime

Chemical Name: Calcium oxide

Chemical Formula: CaO

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients
Composition:

Name CAS # % by Weight

Calcium oxide 1305-78-8 100

Toxicological Data on Ingredients: Calcium oxide LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Hazardous in
case of skin contact (corrosive, permeator), of eye contact (corrosive). The amount of tissue damage depends on
length of contact. Eye contact can result in corneal damage or blindness. Skin contact can produce inflammation
and blistering. Inhalation of dust will produce irritation to gastro-intestinal or respiratory tract, characterized by
burning, sneezing and coughing. Severe over-exposure can produce lung damage, choking, unconsciousness or
death. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is
characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available.
MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
Repeated exposure of the eyes to a low level of dust can produce eye irritation. Repeated skin exposure can
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produce local skin destruction, or dermatitis. Repeated inhalation of dust can produce varying degree of
respiratory irritation or lung damage.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Cold water may be used. WARM water MUST be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated
clothing and shoes. Cover the irritated skin with an emollient. Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek immediate medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight
clothing such as a collar, tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Chlorine Trifluoride reacts violently with calcium oxide producing flame.

Special Remarks on Explosion Hazards: Not available.

p. 2



Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary: Neutralize
the residue with a dilute solution of acetic acid.

Large Spill:
Corrosive solid.
Stop leak if without risk. Do not get water inside container. Do not touch spilled material. Use water spray to
reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on
disposal. Neutralize the residue with a dilute solution of acetic acid. Be careful that the product is not present
at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep container dry. Do not breathe dust. Never add water to this product. In case of insufficient ventilation, wear
suitable respiratory equipment. If you feel unwell, seek medical attention and show the label when possible. Avoid
contact with skin and eyes. Keep away from incompatibles such as organic materials, acids, moisture.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above 24°C (75.2°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below
recommended exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to
airborne contaminants below the exposure limit.

Personal Protection:
Splash goggles. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or
equivalent. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor and dust respirator. Boots. Gloves. A self contained breathing apparatus
should be used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a
specialist BEFORE handling this product.

Exposure Limits:
TWA: 2 (mg/m3) from ACGIH (TLV) [United States]
TWA: 2 (mg/m3) [Canada]
TWA: 5 (mg/m3) from OSHA (PEL) [United States]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystalline solid.)

Odor: Odorless.

Taste: Not available.

Molecular Weight: 56.08 g/mole

Color: White.

pH (1% soln/water): 10 [Basic.]

Boiling Point: 2850°C (5162°F)
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Melting Point: 2572°C (4661.6°F)

Critical Temperature: Not available.

Specific Gravity: 3.33 (Water = 1)

Vapor Pressure: Not applicable.

Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility:
Soluble in acids, glycerol, sugar solution.
Practically insoluble in alcohol.
Very slightly soluble in cold water, hot water.
Insoluble in methanol, diethyl ether, n-octanol.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances: Reactive with organic materials, acids, moisture.

Corrosivity: Not available.

Special Remarks on Reactivity:
Absorbs CO2 from air. Reacts with fluorine to evolve much heat and some light.
Reacts with water. Addition of water to Quicklime has generated temperatures as high as 800 C. Some reports
describe the reaction as violent.
In water, calcium oxde forms calcium hydroxide generating a large quanity of heat.
Ignition of sulfur, gunpowder, wood, and straw by heat of Quicklime-water reaction has been reported.
Liquid hydrofluoric acid and calcium oxide react very violently.
Calcium reacts with phosphorous pentoxide extremely violently when initiated by local heating.
Lime becomes incandescent when heated to near its melting point (2500 C).

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available.
LC50: Not available.
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Chronic Effects on Humans: Not available.

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Hazardous in case of skin contact (corrosive, permeator), of eye contact (corrosive).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects:
Skin: Causes skin irritation and burns.
Eyes: Causes eye irritation and burns.
Inhalation: Material is irritating to respiratory tract and mucous membranes and upper respiratory tract.
Ingestion: May be harmful if swallowed. Irritates gastrointestinal tract with possbile burns. Swallowing may
become painful, and difficult. A burning pain extends down the esophagus to the stomach. May affect
respiration. Vomitous is thick and slimy due to mucous. Later is may contain blood shred of mucous membrane
due to necrosis.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Calcium Oxide UNNA: 1910 PG: III

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Connecticut hazardous material survey.: Calcium oxide
Illinois toxic substances disclosure to employee act: Calcium oxide
Rhode Island RTK hazardous substances: Calcium oxide
Pennsylvania RTK: Calcium oxide
Minnesota: Calcium oxide
Massachusetts RTK: Calcium oxide
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California Director's List of Hazardous Substances: Calcium oxide
TSCA 8(b) inventory: Calcium oxide
TSCA 8(a) chemical risk rules: Calcium oxide

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): CLASS E: Corrosive solid.

DSCL (EEC):
R38- Irritating to skin.
R41- Risk of serious damage to eyes.
S2- Keep out of the reach of children.
S26- In case of contact with eyes, rinse
immediately with plenty of water and seek
medical advice.
S39- Wear eye/face protection.
S46- If swallowed, seek medical advice
immediately and show this container or label.

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 2

Personal Protection: j

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 2

Specific hazard:

Protective Equipment:
Gloves.
Synthetic apron.
Vapor and dust respirator. Be sure to
use an approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Splash goggles.

Section 16: Other Information

References:
-Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987.
-Material safety data sheet emitted by: la Commission de la SantÃ© et de la SÃ©curitÃ© du Travail du QuÃ©bec.
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984.
-The Sigma-Aldrich Library of Chemical Safety Data, Edition II.
-Guide de la loi et du rÃ¨glement sur le transport des marchandises dangeureuses au canada. Centre de conformitÃ©
internatinal LtÃ©e. 1986.
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Other Special Considerations: Not available.

Created: 10/11/2005 11:31 AM

Last Updated: 10/11/2005 11:31 AM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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Material Safety Data Sheet
Hydrochloric acid, 37% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Hydrochloric acid, 37%

Catalog Codes: SLH1360, SLH2206, SLH3052

CAS#: Mixture.

RTECS: MW4025000

TSCA: TSCA 8(b) inventory: Hydrochloric acid

CI#: Not applicable.

Synonym: Hydrochloric Acid; Muriatic Acid; Hydrochloric
Acid 37% N.F, F.C.C., Electronic/Cleanroom grades

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients
Composition:

Name CAS # % by Weight

Hydrogen chloride 7647-01-0 37

Water 7732-18-5 63

Toxicological Data on Ingredients: Hydrogen chloride: GAS (LC50): Acute: 4701 ppm 0.5 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of
ingestion, . Slightly hazardous in case of inhalation (lung sensitizer). Non-corrosive for lungs. Liquid or spray
mist may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory tract. Skin
contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory tract,
characterized by coughing, choking, or shortness of breath. Severe over-exposure can result in death.
Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by
itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (sensitizer).
CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.) by IARC [Hydrochloric acid].
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MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
The substance may be toxic to kidneys, liver, mucous membranes, upper respiratory tract, skin, eyes, Circulatory
System, teeth.
Repeated or prolonged exposure to the substance can produce target organs damage. Repeated or prolonged
contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged
exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection.
Repeated exposure to a highly toxic material may produce general deterioration of health by an accumulation in
one or many human organs.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated
clothing and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before
reuse. Thoroughly clean shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention immediately.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek immediate medical attention.

Ingestion:
If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by
mouth to an unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical
attention immediately.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: of metals

Explosion Hazards in Presence of Various Substances: Non-explosive in presence of open flames and sparks, of shocks.

Fire Fighting Media and Instructions: Not applicable.
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Special Remarks on Fire Hazards:
Non combustible.
Calcium carbide reacts with hydrogen chloride gas with incandescence.
Uranium phosphide reacts with hydrochloric acid to release spontaneously flammable phosphine.
Rubidium acetylene carbides burns with slightly warm hydrochloric acid.
Lithium silicide in contact with hydrogen chloride becomes incandescent. When dilute hydrochloric acid is used,
gas spontaneously flammable in air is evolved.
Magnesium boride treated with concentrated hydrochloric acid produces spontaneously flammble gas.
Cesium acetylene carbide burns hydrogen chloride gas.
Cesium carbide ignites in contact with hydrochloric acid unless acid is dilute.
Reacts with most metals to produce flammable Hydrodgen gas.

Special Remarks on Explosion Hazards:
Hydrogen chloride in contact with the following can cause an explosion, ignition on contact, or other
violent/vigorous reaction: Acetic anhydride AgClO + CCl4 Alcohols + hydrogen cyanide, Aluminum
Aluminum-titanium alloys (with HCl vapor), 2-Amino ethanol, Ammonium hydroxide, Calcium carbide Ca3P2
Chlorine + dinitroanilines (evolves gas), Chlorosulfonic acid Cesium carbide Cesium acetylene carbide,
1,1-Difluoroethylene Ethylene diamine Ethylene imine, Fluorine, HClO4 Hexalithium disilicide H2SO4 Metal
acetylides or carbides, Magnesium boride, Mercuric sulfate, Oleum, Potassium permanganate,
beta-Propiolactone Propylene oxide Rubidium carbide, Rubidium, acetylene carbide Sodium (with aqueous HCl),
Sodium hydroxide Sodium tetraselenium, Sulfonic acid, Tetraselenium tetranitride, U3P4 , Vinyl acetate.
Silver perchlorate with carbon tetrachloride in the presence of hydrochloric acid produces trichloromethyl
perchlorate which detonates at 40 deg. C.

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal
container. If necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:
Corrosive liquid. Poisonous liquid.
Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material. Do not get water inside
container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray to reduce
vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.
Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at
a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water
to this product. In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical
advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away from
incompatibles such as oxidizing agents, organic materials, metals, alkalis, moisture.
May corrode metallic surfaces. Store in a metallic or coated fiberboard drum using a strong polyethylene inner
package.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
work-station location.

Personal Protection:
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Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.
Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be
used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.

Exposure Limits:
CEIL: 5 (ppm) from OSHA (PEL) [United States]
CEIL: 7 (mg/m3) from OSHA (PEL) [United States]
CEIL: 5 from NIOSH
CEIL: 7 (mg/m3) from NIOSH
TWA: 1 STEL: 5 (ppm) [United Kingdom (UK)]
TWA: 2 STEL: 8 (mg/m3) [United Kingdom (UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Pungent. Irritating (Strong.)

Taste: Not available.

Molecular Weight: Not applicable.

Color: Colorless to light yellow.

pH (1% soln/water): Acidic.

Boiling Point: 50.5°C (122.9°F)

Melting Point: -46.2°C (-51.2°F) to -25.4 C

Critical Temperature: Not available.

Specific Gravity: 1.19 (Water = 1)

Vapor Pressure: 16 kPa (@ 20°C) average

Vapor Density: 1.267 (Air = 1)

Volatility: Not available.

Odor Threshold: 0.25 to 10 ppm

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility: Soluble in cold water, hot water, diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.
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Conditions of Instability: Incompatible materials, water

Incompatibility with various substances:
Highly reactive with metals.
Reactive with oxidizing agents, organic materials, alkalis, water.

Corrosivity:
Extremely corrosive in presence of aluminum, of copper, of stainless steel(304), of stainless steel(316).
Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Reacts with water especially when water is added to the product.
Absorption of gaseous hydrogen chloride on mercuric sulfate becomes violent @ 125 deg. C.
Sodium reacts very violently with gaseous hydrogen chloride.
Calcium phosphide and hydrochloric acid undergo very energetic reaction.
It reacts with oxidizers releasing chlorine gas.
Incompatible with, alkali metals, carbides, borides, metal oxides, vinyl acetate, acetylides, sulphides, phosphides,
cyanides, carbonates.
Reacts with most metals to produce flammable Hydrogen gas.
Reacts violently (moderate reaction with heat of evolution) with water especially when water is added to the
product. Isolate hydrogen chloride from heat, direct, alkalies (reacts vigorously), organic materials, and oxidizers
(especially nitric acid and chlorates), amines, metals, copper and alloys (e.g. brass), hydroxides, zinc (galvanized
materials), lithium silicide (incandescence), sulfuric acid(increase in temperature and pressure)
Hydrogen chloride gas is emitted when this product is in contact with sulfuric acid.
Adsorption of Hydrochloric Acid onto silicon dioxide results in exothmeric reaction.
Hydrogen chloride causes aldehydes and epoxides to violently polymerize.
Hydrogen chloride or Hydrochloric Acid in contact with the folloiwng can cause explosion or ignition on contact or
other violent/vigorous reaction: Acetic anhydride, Alcohols + hydrogen cyanide, Aluminum, Aluminum
phosphide, Aluminum-titanium alloys (with HCl vapor), 2-Amino ethanol, Ammonium, Ammonium hydroxide,
1,4-Benzoquinone diimine, Calcium acetylide (incandescence upon warming), Calcium carbide, Calcium
phosphide, Carbon tetrachloride + silver perchlorate (produce trichlormethyl perchlorate), Cesium acetylene
carbide, Cesium carbide, Cesium telluroacylates, Chlorine + dinitroanilines (evolves gas), Chloroacetaldehyde
oxime, Chlorosulfonic acid, Cyanogen chloride (when catalyzed by HCl), 1,1-Difluoroethylene, Dinitroanilines,
Ethylene, Ethylene diamine, Ethyl 2-formylpropionate oxime (when generated by using HCl as a catalyst),

Special Remarks on Corrosivity:
Highly corrosive. Incompatible with copper and copper alloys. It attacks nearly all metals (mercury, gold,
platinium, tantalum, silver, and certain alloys are exceptions).
It is one of the most corrosive of the nonoxidizing acids in contact with copper alloys.
No corrosivity data on zinc, steel.
Severe Corrosive effect on brass and bronze

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:
Acute oral toxicity (LD50): 900 mg/kg [Rabbit].
Acute toxicity of the vapor (LC50): 1108 ppm, 1 hours [Mouse].
Acute toxicity of the vapor (LC50): 3124 ppm, 1 hours [Rat].
(Hydrochloric Acid)

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.) by IARC [Hydrochloric acid].
May cause damage to the following organs: kidneys, liver, mucous membranes, upper respiratory tract, skin,
eyes, Circulatory System, teeth.

Other Toxic Effects on Humans:
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Very hazardous in case of skin contact (corrosive, irritant, permeator), of ingestion, .
Hazardous in case of eye contact (corrosive), of inhalation (lung corrosive).

Special Remarks on Toxicity to Animals:
Lowest Published Lethal Doses (LDL/LCL)
LDL [Man] -Route: Oral; 2857 ug/kg
LCL [Human] - Route: Inhalation; Dose: 1300 ppm/30M
LCL [Rabbit] - Route: Inhalation; Dose: 4413 ppm/30M

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (fetoxicity).
May affect genetic material.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects:
Skin: Corrosive. Causes severe skin irritation and burns.
Eyes: Corrosive. Causes severe eye irritation/conjuntivitis, burns, corneal necrosis.
Inhalation: May be fatal if inhaled. Material is extremely destructive to tissue of the mucous membranes and
upper respiratory tract. Inhalation of hydrochloric acid fumes produces nose, throat, and larryngeal burning, and
irritation, pain and inflammation, coughing, sneezing, choking sensation, hoarseness, laryngeal spasms, upper
respiratory tract edema, chest pains, as well has headache, and palpitations. Inhalation of high concentrations
can result in corrosive burns, necrosis of bronchial epithelium, constriction of the larynx and bronchi, nasospetal
perforation, glottal closure,
occur, particularly if exposure is prolonged. May affect the liver.
Ingestion: May be fatal if swallowed. Causes irritation and burning, ulceration, or perforation of the
gastrointestinal tract and resultant peritonitis, gastric hemorrhage and infection. Can also cause nausea, vomitting
(with "coffee ground" emesis), diarrhea, thirst, difficulty swallowing, salivation, chills, fever, uneasiness, shock,
strictures and stenosis (esophogeal, gastric, pyloric). May affect behavior (excitement), the cardiovascular
system (weak rapid pulse, tachycardia), respiration (shallow respiration), and urinary system (kidneys- renal
failure, nephritis).
Acute exposure via inhalation or ingestion can also cause erosion of tooth enamel.
Chronic Potential Health Effects:
Prolonged or repeated inhalation and/or ingestion may affect liver, bleeding of nose and gums, nasal and oral
mucosal ulceration, conjunctivitis, respiratory tract (changes in pulmonary function, chronic bronchitis, overt
respiratory tract abnormalities), teeth (yellowing of teethand erosion of tooth enamel), kidneys, and behavior
(muscle contraction or spasticity).
Prolonged or repeated skin contact may cause dermatitis.
Prolonged or repeated eye contact with vapor/mist can cause conjunctivitis
dyspnea, bronchitis. Chemical pneumonitis and pulmonary edema can also

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.
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Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Hydrochloric acid, solution UNNA: 1789 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:
Connecticut hazardous material survey.: Hydrochloric acid
Illinois toxic substances disclosure to employee act: Hydrochloric acid
Illinois chemical safety act: Hydrochloric acid
New York release reporting list: Hydrochloric acid
Rhode Island RTK hazardous substances: Hydrochloric acid
Pennsylvania RTK: Hydrochloric acid
Minnesota: Hydrochloric acid
Massachusetts RTK: Hydrochloric acid
Massachusetts spill list: Hydrochloric acid
New Jersey: Hydrochloric acid
New Jersey spill list: Hydrochloric acid
Louisiana RTK reporting list: Hydrochloric acid
Louisiana spill reporting: Hydrochloric acid
California Director's List of Hazardous Substances: Hydrochloric acid
TSCA 8(b) inventory: Hydrochloric acid
TSCA 4(a) proposed test rules: Hydrochloric acid
SARA 302/304/311/312 extremely hazardous substances: Hydrochloric acid
SARA 313 toxic chemical notification and release reporting: Hydrochloric acid
CERCLA: Hazardous substances.: Hydrochloric acid: 5000 lbs. (2268 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS D-2A: Material causing other toxic effects (VERY TOXIC).
CLASS E: Corrosive liquid.

DSCL (EEC):
R25- Toxic if swallowed.
R26- Very toxic by inhalation.
R34- Causes burns.
S1/2- Keep locked up and out of the reach of
children.
S26- In case of contact with eyes, rinse
immediately with plenty of water and seek
medical advice.
S28- After contact with skin, wash immediately
with plenty of [***]
S36/37/39- Wear suitable protective clothing,
gloves and eye/face protection.
S45- In case of accident or if you feel unwell,
seek medical advice immediately (show the
label where possible).

HMIS (U.S.A.):

Health Hazard: 3
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Fire Hazard: 0

Reactivity: 1

Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 3

Flammability: 0

Reactivity: 1

Specific hazard:

Protective Equipment:
Gloves.
Full suit.
Vapor respirator. Be sure to use an
approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Face shield.

Section 16: Other Information

References:
-Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987.
-SAX, N.I. Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984.
-The Sigma-Aldrich Library of Chemical Safety Data, Edition II.
-Guide de la loi et du règlement sur le transport des marchandises dangeureuses au canada. Centre de conformité
internatinal Ltée. 1986.

Other Special Considerations: Not available.

Created: 10/09/2005 05:45 PM

Last Updated: 10/09/2005 05:45 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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Material Safety Data Sheet
Nitric acid, 65% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Nitric acid, 65%

Catalog Codes: SLN2161

CAS#: Mixture.

RTECS: Not applicable.

TSCA: TSCA 8(b) inventory: Water; Nitric acid, fuming

CI#: Not applicable.

Synonym: Nitric Acid, 65%

Chemical Name: Not applicable.

Chemical Formula: Not applicable.

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients
Composition:

Name CAS # % by Weight

Water 7732-18-5 35

Nitric acid, fuming 7697-37-2 65

Toxicological Data on Ingredients: Nitric acid, fuming: VAPOR (LC50): Acute: 244 ppm 0.5 hours [Rat]. 344 ppm 0.5 hours
[Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of
ingestion, . Slightly hazardous in case of inhalation (lung sensitizer). Liquid or spray mist may produce tissue
damage particularly on mucous membranes of eyes, mouth and respiratory tract. Skin contact may produce
burns. Inhalation of the spray mist may produce severe irritation of respiratory tract, characterized by coughing,
choking, or shortness of breath. Prolonged exposure may result in skin burns and ulcerations. Over-exposure by
inhalation may cause respiratory irritation. Severe over-exposure can result in death. Inflammation of the eye is
characterized by redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening,
or, occasionally, blistering.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available.
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MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
The substance may be toxic to lungs, mucous membranes, upper respiratory tract, skin, eyes, teeth.
Repeated or prolonged exposure to the substance can produce target organs damage. Repeated or prolonged
contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged
exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated
clothing and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before
reuse. Thoroughly clean shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate
medical attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention immediately.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or
waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth
resuscitation. WARNING: It may be hazardous to the person providing aid to give mouth-to-mouth resuscitation
when the inhaled material is toxic, infectious or corrosive. Seek immediate medical attention.

Ingestion:
If swallowed, do not induce vomiting unless directed to do so by medical personnel. Never give anything by
mouth to an unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical
attention immediately.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: of combustible materials

Explosion Hazards in Presence of Various Substances:
Explosive in presence of reducing materials, of organic materials, of metals, of alkalis.
Non-explosive in presence of open flames and sparks, of shocks.

Fire Fighting Media and Instructions: Not applicable.
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Special Remarks on Fire Hazards:
Flammable in presence of cellulose or other combustible materials.
Phosphine, hydrogen sulfide, selenide all ignite when fuming nitric acid is dripped into gas.
(Nitric Acid, fuming)

Special Remarks on Explosion Hazards:
Reacts exlposively with metallic powders, carbides, cyanides, sulfides, alkalies and turpentine.
Can react explosively with many reducing agents.
Arsine, phosphine, tetraborane all oxidized explosively in presence of nitric acid.
Cesium and rubidium acetylides explode in contact with nitric acid.
Explosive reaction with Nitric Acid + Nitrobenzene + water.
Detonation with Nitric Acid + 4-Methylcyclohexane.
(Nitric acid, fuming)

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal
container. If necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:
Corrosive liquid. Oxidizing material. Poisonous liquid.
Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material. Do not get water inside
container. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep substance damp using
water spray. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray to
reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on
disposal. Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Keep locked up.. Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away
from combustible material.. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this
product. In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice
immediately and show the container or the label. Avoid contact with skin and eyes. Keep away from
incompatibles such as reducing agents, combustible materials, organic materials, metals, acids, alkalis, moisture.
May corrode metallic surfaces. Store in a metallic or coated fiberboard drum using a strong polyethylene inner
package.

Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies,
reducing agents and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers. Do not
store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.
Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be
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used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist
BEFORE handling this product.

Exposure Limits:
TWA: 2 STEL: 4 (ppm) from ACGIH (TLV) [United States]
TWA: 2 STEL: 4 from OSHA (PEL) [United States]
Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Acrid. Disagreeable and choking. (Strong.)

Taste: Not available.

Molecular Weight: Not applicable.

Color: Colorless to light yellow.

pH (1% soln/water): Acidic.

Boiling Point: 121°C (249.8°F)

Melting Point: -41.6°C (-42.9°F)

Critical Temperature: Not available.

Specific Gravity: 1.408 (Water = 1)

Vapor Pressure: 6 kPa (@ 20°C)

Vapor Density: 2.5 (Air = 1)

Volatility: Not available.

Odor Threshold: 0.29 ppm

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility:
Easily soluble in cold water, hot water.
Soluble in diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials

Incompatibility with various substances:
Highly reactive with alkalis.
Reactive with reducing agents, combustible materials, organic materials, metals, acids.
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Corrosivity:
Extremely corrosive in presence of aluminum, of copper.
Non-corrosive in presence of glass, of stainless steel(304), of stainless steel(316), of brass.

Special Remarks on Reactivity:
A strong oxidizer.
Reacts violently with alcohol, organic material, turpene, charcoal.
Violent reaction with Nitric acid + Acetone and Sulfuric acid.
Nitric Acid will react with water or steam to produce heat and toxic, corrosive and flammable vapors.
(Nitric acid, fuming)

Special Remarks on Corrosivity:
In presence of traces of oxides, it attacks all base metals except aluminum and special chromium steels.
It will attack some forms of plastics, rubber, and coatings.
No corrosive effect on bronze.
No corrosivity data for zinc, and steel

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available.
LC50: Not available.

Chronic Effects on Humans:
Contains material which may cause damage to the following organs: lungs, mucous membranes, upper
respiratory tract, skin, eyes, teeth.

Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation (lung corrosive).
Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals: LDL - Lowest Published Lethal Dose [Human] - Route: Oral; Dose: 430 mg/kg
(Nitric acid, fuming)

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (effects on newborn and fetotoxicity) based on animal data. (Nitric acid,
fuming)

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects:
Skin: Severely irritates skin. Causes skin burns and may cause deep and penetrating ulcers of the skin with a
characteristic yellow to brownish discoloration. May be fatal if absorbed through skin.
Eyes: Severely irritates eyes. Causes eye burns. May cause irreversible eye injury.
Ingestion: May be fatal if swallowed. Causes serious gastrointestinal tract irritation or burns with nausea,
vomiting, severe abdominal pain, and possible "coffee grounds" appearance of the vomitus . May cause
perforation of the digestive tract.
Inhalation: May be fatal if inhaled. Vapor is extremely hazardous. Vapor may cause nitrous gas poisoning.
Effects may be delayed. May cause irritation of the mucous membranes and respiratory tract with burning pain in
the nose and throat, coughing, sneezing, wheezing, shortness of breath and pulmonary edema. Other symptoms
may include nausea, and vomiting.
Chronic Potential Health Effects:
Repeated inhalation may produce changes in pulmonary function and/or chronic bronchitis. It may also affect
behavior (headache, dizziness, drowsiness, muscle contaction or spasticity, weakness, loss of coordinaton,
mental confusion), and urinary system (kidney faillure, decreased urinary output after several hours of
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Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material

Identification: : Nitric acid UNNA: 2031 PG: II

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information

Federal and State Regulations:
New York release reporting list: Nitric acid, fuming
Rhode Island RTK hazardous substances: Nitric acid, fuming
Pennsylvania RTK: Nitric acid, fuming
Florida: Nitric acid, fuming
Minnesota: Nitric acid, fuming
Massachusetts RTK: Nitric acid, fuming
New Jersey: Nitric acid, fuming
TSCA 8(b) inventory: Water; Nitric acid, fuming
SARA 302/304/311/312 extremely hazardous substances: Nitric acid, fuming
SARA 313 toxic chemical notification and release reporting: Nitric acid, fuming 65%
CERCLA: Hazardous substances.: Nitric acid, fuming: 1000 lbs. (453.6 kg);

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).

Other Classifications:

WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC).
CLASS D-2A: Material causing other toxic effects (VERY TOXIC).
CLASS E: Corrosive liquid.

DSCL (EEC):
R8- Contact with combustible material
may cause fire.
R35- Causes severe burns.
S23- Do not breathe gas/fumes/vapour/spray
[***]
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S26- In case of contact with eyes, rinse
immediately with plenty of water and seek
medical advice.
S36- Wear suitable protective clothing.
S45- In case of accident or if you feel unwell,
seek medical advice immediately (show the
label where possible).

HMIS (U.S.A.):

Health Hazard: 3

Fire Hazard: 0

Reactivity: 0

Personal Protection:

National Fire Protection Association (U.S.A.):

Health: 4

Flammability: 0

Reactivity: 0

Specific hazard:

Protective Equipment:
Gloves.
Full suit.
Vapor respirator. Be sure to use an
approved/certified respirator or
equivalent. Wear appropriate respirator
when ventilation is inadequate.
Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 10:59 AM

Last Updated: 10/10/2005 10:59 AM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
information for their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any
third party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even
if ScienceLab.com has been advised of the possibility of such damages.
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Material Safety Data Sheet
Polypropylene Glycol 2000 MSDS

Section 1: Chemical Product and Company Identification

Product Name: Polypropylene Glycol 2000

Catalog Codes: SLP2719

CAS#: 25322-69-4

RTECS: TR6200000

TSCA: TSCA 8(b) inventory: Polypropylene Glycol 2000

CI#: Not available.

Synonym: Polypropylene Glycol 2025; P.P.G. 2025

Chemical Name: Polypropylene Glycol 2000

Chemical Formula: H[OCH(CH3)CH2]nOH

Contact Information:

Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396

US Sales: 1-800-901-7247
International Sales: 1-281-441-4400

Order Online: ScienceLab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients
Composition:

Name CAS # % by Weight

Polypropylene Glycol 2000 25322-69-4 100

Toxicological Data on Ingredients: Not applicable.

Section 3: Hazards Identification

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of
inhalation.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available.
MUTAGENIC EFFECTS: Not available.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
Repeated or prolonged exposure is not known to aggravate medical condition.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at
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least 15 minutes. Get medical attention if irritation occurs.

Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.

Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get
medical attention.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an
unconscious person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if
symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.

Auto-Ignition Temperature: Not available.

Flash Points: OPEN CUP: 229.44°C (445°F).

Flammable Limits: Not available.

Products of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Slightly flammable to flammable in presence of open flames and sparks, of heat.
Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available.
Risks of explosion of the product in presence of static discharge: Not available.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures

Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.

Large Spill:
Absorb with an inert material and put the spilled material in an appropriate waste disposal. Finish cleaning by
spreading water on the contaminated surface and allow to evacuate through the sanitary system.

Section 7: Handling and Storage

Precautions:
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Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the
residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe gas/fumes/
vapor/spray. If ingested, seek medical advice immediately and show the container or the label. Keep away from
incompatibles such as oxidizing agents.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above 24°C (75.2°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their
respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the
work-station location.

Personal Protection: Safety glasses. Lab coat.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Boots. Gloves. Suggested protective clothing might not be sufficient; consult a
specialist BEFORE handling this product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid. (Viscous liquid. Oily liquid.)

Odor: Not available.

Taste: Not available.

Molecular Weight: Not available.

Color: Clear. Colorless to lightly colored

pH (1% soln/water): Not applicable.

Boiling Point: Not available.

Melting Point: Not available.

Critical Temperature: Not available.

Specific Gravity: 1.005 (Water = 1)

Vapor Pressure: 0 kPa (@ 20°C)

Vapor Density: >1 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

Ionicity (in Water): Not available.

Dispersion Properties: Not available.

Solubility: Insoluble in cold water.
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Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Incompatible materials.

Incompatibility with various substances: Reactive with oxidizing agents.

Corrosivity: Not available.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact.

Toxicity to Animals: Acute oral toxicity (LD50): 9760 mg/kg [Rat].

Chronic Effects on Humans: Not available.

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.

Special Remarks on Toxicity to Animals: LD50 [Rabbit] - Route: dermal; Dose: >20 ml/kg

Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects:
Skin: May cause mild skin irritation.
Eyes: May cause slight irritation, but no corneal damage.
Inhalation: Vapor may cause respiratory tract irritation.
Ingestion: May cause gastrointestinal tract irritation. Toxicity is expected to be low during normal industrial
handling. May affect behavior.

Section 12: Ecological Information

Ecotoxicity: Not available.

BOD5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may
arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental
control regulations.
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Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).

Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:
Minnesota: Polypropylene Glycol 2000
TSCA 8(b) inventory: Polypropylene Glycol 2000

Other Regulations: EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada): Not controlled under WHMIS (Canada).

DSCL (EEC):
This product is not classified according
to the EU regulations.
Not applicable.

HMIS (U.S.A.):

Health Hazard: 1

Fire Hazard: 1

Reactivity: 0

Personal Protection: a

National Fire Protection Association (U.S.A.):

Health: 1

Flammability: 1

Reactivity: 0

Specific hazard:

Protective Equipment:
Not applicable.
Lab coat.
Not applicable.
Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.

Created: 10/10/2005 11:34 AM

Last Updated: 10/10/2005 11:34 AM
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The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we
assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the
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V.1 SKLADIRAWE I RAKUVAWE SO SUROVINI, POMO[NI 

MATERIJALI, PROIZVODI I OTPAD 

Detali za surovinite, pomo{nite materijalite, proizvodite i otpadot se 
dadeni vo tabelite IV.1.1 i IV.1.2. 

 
Goriva - skladirawe i benziska stanica za snabduvawe so gorivo 

Stanicata za snabduvawe so gorivo e nameneta za opsklu`uvawe na 
celokupnata mehanizacija (kamioni za transport na ruda i raskrivka, 
utovarni lopati, dozeri, grejderi, buldo`eri, terenski vozila i drugi 
vozila). Lokacijata na stanicata e dadena na mapata vo prilog V.1. 
Prose~nata mese~na potro{uva~ka na dizel goriva izensuva okolu 260 
toni. 

Stanicata se sostoi od: 

- ~etiri podzemni  rezervoari cisterni), sekoj so zafatnina od 100 
m3, izraboteni od ~eli~en lim so nadvore{na hidroizolacija; 

- cevkovodi od ~eli~ni cevki NO-50 mm, po DIN 2448, so hanbur{ki 
lakovi na krivinite po DIN 2605 spoeni so zavaruvawe i so 
prirabnici niz koi se transportira gorivoto od rezervoarite do 
avtomatite za to~ewe; 

- pumpi za transport na gorivoto od rezervoarite do avtomatite za 
to~ewe gorivo (po dve na sekoj rezervoar). 

Cevkovodite od rezervoarite koi se vo funkcija, poradi dostraenost se 
zameneti u{te na samoto restartirawe na rudnikot vo 2005 godina. 
Izvr{ena e antikorozivna za{tita na istite i polo`eni so vo betonski 
kanal za izolacija na tloto. Cevovodite niz koi se vr{i transport na 
dizel gorivoto od rezervoarite do pumpite za to~ewe na benzinskata 
stanica so izvedeni od ~eli~ni cevki. Transportot se vr{i so pomo{ na 
elektri~ni pumpi za gorivo.  

Vo kotlarnicata transportot se vr{i gravitaciski bidej}i rezervoarite 
se postaveni na pogolema visina od kotlarata. Dol`inata na cevovodite 
vo kotlarata e okolu 20m. 
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Kompletnite instalacii se izvedeni podzemno. Cevovodite se ostaveni 
vo betonski kanali pokrieni so betonski plo~i. 

Rezervoarite se postaveni za t.n. betonski samari. Site rezervoari se 
opremeni so specijalen del sostaven od razli~ni frakcii pesok. 

Istotaka, izvr{eno e i ~istewe i revizija na vnatre{nosta na 
rezervoarite koi se staveni vo eksploatacija. 

Var vo par~e - Se skladira vo dva pokrieni bunkera so kapacitet od po 
200 toni, od kade {to preku  pokrien lentest transporten sistem se 
transportira do postrojkata za rastvarawe na var. Rastvoraweto na 
varta se vr{i na na~in {to varta preku tresalica se dodava od bunkerot 
vo koj e skladirana na transportna lenta {to ja nosi varta vo bubaw so 
dol`ina od 14 metri. Vo bubawot se dodava potrebno koli~estvo na voda 
i ovde sekoja grutka var za okolu 10 do 12 min. kolku {to mo`e da se 
zadr`i se rastvara. Onaa grutka (kamen) {to nema da uspee da se 
rastvori na krajot na bubawot se isfrla nadvor od pogonot kako otpad. 

 

Slika 5.1  Mesto na skladirawe na var 
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Varno mleko - Ca(OH)2 - Se dobiva kako rezultat na reakcijata na CaO i 
Vodata vo postrojkata za rastvarawe na var. Pri odvivaweto na 
reakcijata se osloboduva CO2 a bidej}i se raboti za silno egzotermna 
reakcija se osloboduva i vodena parea koja preku dva oxaka se ispu{ta 
vo atmosferata. Dosega ne e pravena hemiska analiza na gasovite {to 
izleguvaat od oxakot na varnata postrojka. Od postrojkata za rastvarawe 
varnoto mleko  so gustina okolu 1070 g/l, se ispumpuva vo kondicioneri 
od kade preku povraten sistem  so regulacija se dozira vo procesot. 

^eli~ni topki - ^eli~nite topki koi se koristat kako {ar`a vo 
mlinovite za melewe  se so dijametar od 80 mm. i se skladiraat vo dva 
otvoreni bunkeri vedna{ do zgradata na flotacijata, dodeka ~eli~nite 
topki koi se koristat za {ar`irawe na mlinot za domeluvawe se so 
dimenzija od 30 mm i se dobivaat zapakuvani vo metalni buriwa so neto 
te`ina od 1000 kg. Buriwata gi skladirame vo samata zgrada na 
flotacijata t.e vo mlinskiot podrum. Kuglite se ufrluvaat vo mlinovite 
so pomo{ na kran, koj  podiga sad (kibla) napolnet so ~eli~ni topki so 
kapacitet od 4 toni. 

^eli~ni oblogi za mlin - Vo Bu~im doa|at zapakuvani vo drveni 
sandaci ili postaveni na paleti. Se skladiraat vo mlinskiot podrum od 
kade so kran se nosat do pozicijata vo mlinot za kade se nameneti. 

^eli~ni oblogi za drobilki - Se raboti za sekundarna i tercijalna 
obloga koi mo`at da bidat  statorska i rotorska. Se skladiraat na 
otvoreno  pred zgradata na sekundarno-tercijalno drobewe se do nivnata 
upotreba. 

Cink - Se upotrebuva za podlivawe na oblogite na drobilkite 

Plasti~ni segmenti - Se raboti za sito so golemina na otvorot od 20 
mm. Se sladiraat vo samata zgrada na sekundarno-tercijalno drobewe do 
nivnata upotreba. 

Gumeni segmenti - Sitata se so golemina na otvor od 50 mm. Se 
skladiraat vo zgradata na sekundarno-tercijalno drobewe. 

Gumena lenta - Vo zavisnost na koi pozicii od transportniot sistem se 
koristi gumenata lenta e so razli~ni dimenzii i debelina. Se dobiva 
svitkana vo rolna i se skladira na otvoren sklad vo magacinot. 
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Filter platno - Platnoto e izraboteno od tekstil preku koj se vr{i 
filtriraweto na Larox presata. Za edno menuvawe na platnoto se 
potrebni okolu 50 kg. Platnoto e skladirano vo magacinot. 

Dowfroth-250 - se koristi kako penlivec vo procesot na flotacija. Vo 
Bu~im pristiga vo metalni buriwa so neto te`ina od 200 kg. Vo procesot 
se dozira kako 100% rastvor( bez razreduvawe). So pomo{ na kran, 
bureto od 200 l se kreva i se ispumpuva so pumpa vo rezervoarot od kade 
{to preku dozer se dozira preku plasti~no crevo vo procesot. Se raboti 
za protok od okolu 50 ml na minuta. Potro{uva~kata mu e okolu 12 g/t 
prerabotena ruda. Buriwata se skladirani vo flotaciskiot podrum  vo 
pogonot flotacija. 

SKIK - Bz 2000 - se koristi kako selektiven kolektor vo procesot na 
flotacija. Se nao|a vo te~na agregatna sostojba. Vo Bu~im  pristiga vo 
metalni buriwa so neto te`ina od 250 kg. Buriwata se skladiraat vo 
flotaciskiot podrum od kade {to so kran se nosat na platforma za 
rastvarawe, kade {to se rastvaraat do 5% rastvor. Rastvorot se 
podgotvuva vo kondicioner (celindricen rezervoar vo koj {to ima 
montirano me{a~).  

Rezervoarot se polni vo voda do odredeno nivo, koj {to rastvor se 
ispumpuva vo rezervoar na koj {to se povrzani dozeri. Se dozira vo 
interval od 5 do 15 g/t prerabotena ruda. Vo kondicionerot (celindricen 
rezervoar vo koj sto ima montirano mesac) se polni voda do odredeno 
nivo. So kran se nosat 2-3 buriwa so SKIK - Bz-2000, liceto zadol`eno 
za rastvorawe na reagensi ra~no gi otvara buriwata i gi istura vo 
kondicionerot. Na kraj, se dopolnuva voda do nivo za da se dobie 5% 
rastvor. 

Natrium izopropil ksantat - se koristi kako kolektor. Se nao\a vo 
tvrda agregatna sostojba (pra{kast ila vo granuli). Vo Bu~im pristiga vo 
metalni buriwa od 120 kg. ili vo vre]i od 50 kg. Se skladira vo 
flotaciskiot podrum od kade so kran se nosi do kondicionerot za 
rastvarawe. Se rastvara i se upotrebuva kako 5% rastvor. 

Kalium etil ksantat - se koristi kako kolektor. Se nao|a vo tvrda 
agregatna sostojba (pra{kast ila vo granuli). Vo Bu~im pristiga vo 
metalni buriwa od 120 kg. ili vo vre]i od 50 kg. Se skladira vo 
flotaciskiot podrum od kade so kran se nosi do kondicionerot za 
rastvarawe. Se rastvara i se upotrebuva kako 5% rastvor. 
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Kalium butil ksantat - se koristi kako kolektor. Se nao|a vo tvrda 
agregatna sostojba (pra{kast ila vo granuli). Vo Bu~im pristiga vo 
metalni buriwa od 120 kg. ili vo vre}i od 50 kg. Se skladira vo 
flotaciskiot podrum od kade so kran se nosi do kondicionerot za 
rastvarawe. Se rastvara i se upotrebuva kako 5% rastvor. 

Kolektorite se rastvoraat na na~in sli~en na onoj so koj se rastvora 
SKIK BZ 2025. Se ka~uvaat buriwata so kran do kondicionerot za 
rastvoraweto, se isturaat i se dopolnuva so voda. Rastvoraweto se 
odviva vo samiot pogon pri {to se kreva pra{ina od reagensite. 
Ventilacijata e nedovolna, a otpra{uvawe voop{to ne e obezbedeno.  

Azotnata kiselina - doa|a zapakuvana vo plasti~ni buriwa so neto 
te`ina od 50 litri. Od plasti~nite buriwa se prefrla kiselinata vo 
specijalen rezervoar otporen na abrazija. Od rezervoarot so pomo{ na 
specijalna pumpa so regulacija se dozira vo VDFK - filterot, so {to se 
vr{i ispirawe na kerami~kite plo~i. Vo samiot filter kiselinata se 
rastvara na okolu 1% i kako takva na krajot se ispu{ta vo zgusnuva~ot 
kade vodata e bazna so rN nad 11 i so toa doa|a do neutralizacija na 
kiselinata. 

Hlorovodorodnata kiselina - doa|a vo plasti~ni buriwa od 50 l. 
Bidej}i se upotrebuva periodi~no na okolu 2-3 sedmici se  skladira vo 
flotaciskiot podrum  i po potreba se istura vo istiot rezervoar od koj 
{to prethodno e istro{ena azotnata kiselina. Ispiraweto i 
ispu{taweto na kiselinata se vr{i na istiot na~in kako i vo slu~ajot so 
azotnata kiselina. 

Ovie dve kiselini ne se rastvoraat. Buriwata so kiselina se preturaat 
ra~no vo metalni kondicioneri od kade se dozira kiselinata. Ima 
postaveno ventilator koj gi v{mukuva pareite od kiselina i gi ispusta 
vo atmosferata. 

Tehni~kata voda - vo Bu~im doa|a od hidroakumulacijata Mantovo preku  
cevkovod so dve prepumpni stanici. Se sladira vo bazen so kapacitet od 
1 500 m3. 

Tehnolo{kata voda - se dobiva od ezeroto od hidrojalovi{teto preku  
pumpi. Se skladira vo dva bazeni od po 2000 m3. Vodata ima rN sredina 
vo interval od 9.5 do 10.5. {to e mo{ne va`no bidej}i vo procesot na 
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flotacijata e potrebno bazna sredina, pa so upotrebata na vakvata voda 
doa|a do za{teda na var. 

Masti i masla - site zalihi koi se koristat vo kombinatot se ~uvaat vo 
magacinot za maziva koj e lociran vo krugot na stanicata za gorivo koja 
se nao|a pred vlezot na povr{inski kop Bu~im. Skladot e na betonska 
platforma, pokrien i ograden. Ima dimenzi 4,5 h 21 m i ima povr{ina od 
pribli`no 95 m2 i gi zadovoluva potrebite na kombinatot. Vkupnite 
zalihi od masti i masla {to Bu~im gi dr`i na zaliha iznesuvaat me|u 7,1 
i 7,5 t. Mastite i maslata se nabavuvaat pakuvani vo ~eli~ni buriwa i se 
~uvaat vo skladot vo originalnata ambala`a.  

 

Slika 5.2  Magacin za masti i masla 

Planirana potro{uva~ka na masti i masla po odredeni fazi od 
procesot: 

 

 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
DPTU BU^IM DOOEL, Radovi{  
Dodatok V.1                                                                                                     Stranica 9 od 15 
 

Operacija Normativna potri{uva~ka 
Dup~ewe                                                           0,12 l/m 
Utovar                                                    4 l/t 
Transport                                                       6,3 l/t 
Primarno drobewe                                                       0,5 l/t 
Pomo{na oprema                                                       0,7 l/t 

Maslo za drobilki 0,004 l/t Sekundarno - 
tercijarno drobewe Maslo za reduktori   0,0012 l/t 

Maslo za flotacija   0,0015 l/t Flotacija 
Maslo za podma~kuvawe 0,002 l/t 

 

 

 

 

Aktivnost normativ   (l/t) Ruda        (t) potro{uva~ka (l) 

Dup~ewe 0.12 72000 8640 
Utovar 0.004 8000000 32000 
Transport 0.0063 8000000 50400 
Primarno drobewe 0.0005 4000000 2000 
Pomo{na oprema 0.0007 8000000 5600 
Sekundarno i 
tercijarno drobewe 0.005 4000000 20000 
Flotacija 0.0033 4000000 13200 
Vkupno   131840 

 

 

Podzemni instalacii 

 

Vo Bu~im DOOEL se pravat napori site linii za prenos na te~nosti i gasovi 
koi se postavuvaat po prezemaweto na instalacijata da bidat nadzemni zaradi 
poefikasna kontrola. Me|utoa, vo vreme na gradba na objektot odredeni 
instalacii kako za parea, voda, elektri~ni kabli, se postaveni podzemno. Vo 
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sekoj slu~aj postoi precizna dokumentacija za podzemnata instalacija, pa vo 
slu~aj na potreba lesno mo`e da se intervenira. 

Rezervoarite za gorivo se vkopani vo zemja zaradi za{tita od  golemi 
temperaturni razliki. Tie redovno se inspektiraat od ovlastena organizacija, 
a vrabotenite redovno ja sledat sostojbata so vlez i izlez na goriva i 
vnimavaat da ne se slu~i disproporcija koja bi indicirala isteguvawe vo 
po~vata. 

 Dispozicija na rezervoarite za gorivo i stanicata za to~ewe e prika`ana vo 
prilog 1, a {ema na podzemnata instalacija e dadena vo prilog 2 na ovoj 
dodatok. 
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Prilog 1 

 

 

 

 

 

 

 

 

 

 

 

Lokacija na benziska stanica 
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Prilog 2 

 

 

 

 

 

 

 

 

 

 

Podzemni instalacii 
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1.1. Primarno Drobewe
1.2. Otvoren sklad so kula
1.3. Tunel vo primarno
1.4. Trafostanica so aneks
2.1.Ma{inska rabotilnica na Kop
2.2. Plato so kanal
3.   Menza na kop
4.   Upravna baraka na kop
5.  Smenka baraka
6.   Drvena baraka za rabotnici
7. Kontejner primarno drobewe
8.   Upravna baraka pred ma{inska rabotilnica
9.   Rabotilnica za podma~kuva~i
10. Otvorena nastre{nica
10.1.

 
 

Benzinska stanica
10.2. Otvorena nastre{nica na benzinska
11.  Sekundarno drobewe
12.  Ma{inska rabot. sekundarno
13. Vulkanizerska rabotilnica
14. Kompresorska stanica
15.  Silosi za ruda
16. Flotacija
17. Zgusnuva~i
19. Bunker za var
20.  Upravna - Flotacija 
21. Vaga 60t.

22. Bravarska rabotilnica - Flotacija
25.1. Kula so traka
29.  Baraka za rabotnici - sekundarno
31.  Upravna zgrada
32.  Portirnica
33.  TrafostanicaTS 110/6 KV
34. Pogonska upravna (obra~unsko)
35. Kotlara so kanal za razvod
36. Hemiska laboratorija
37. Gra`a za koli
38. Monta`na gara`a
40.  Centralen magacin
41.  Stra`ara
42.  Mehani~ka rabotilnica vozen park
51.  Rezervoar za voda
52. Rezervoar za sve`a voda
60. Rezervoar za tehnolo{ka voda

LEGENDA
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OPIS NA UPRAVUVAWETO SO CVRST I TE^EN 
OTPAD VO INSTALACIJATA 
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V.2 OPIS NA UPRAVUVAWETO SO CVRST I TE^EN OTPAD 

VO INSTALACIJATA 

Osnovnoto koli~estvo otpad (osven rudni~kiot i flotaciskiot) vo 
Bu~im go ~inat iskoristenite gumi od damperite, o{tetenite ili 
iskoristeni transportni lenti, metalni elementi od sistemite za 
drobewe i seewe, metalna i plasti~na ambala`a, otpadno maslo, 
komunalen otpad i grade`en {ut. 

Novata sopstveni~ka i rakovodna struktura vo Bu~im zate~e 
zna~itelen nered vo postapuvaweto so otpadnite materijali i se 
obiduva za najkus mo`en rok da go organizira postapuvaweto, taka 
{to }e gi svede na minimum potencijalnite vlijanija vrz predelot, 
po~vite i podzemnite vodi. 

Kamen od nerastvorena var - se raboti za kamen koj delumno CaO, 
a delumno e CaCo3 (varovnik) ili pak se raboti za celosno 
nedope~en varovnik. Se pojavuva vo razli~en granulometriski 
sostav od najsiten pesok do kamen kamen so golemina od 4-5 cm. Se 
odlaga na otvoreno do varnata postrojka, a bidej}i ovoj materijal 
pri podolg kontakt so voda dava bazna reakcija del od ovoj  
otpaden kamen se nanesuva po te~enieto na drena`nite vodi koi se 
so kisela reakcija (rN okolu 3-4) za da dojde do neutralizacija na 
vakvata voda. 

Plasti~nite buriwa posle dobro ispirawe so voda se odlagaat vo 
flotaciskiot podrum. Plasti~nite buriwa se prodavaat na 
vrabotenite.  

Metalnite buriwa posle ispiraweto so voda se odlagaat na 
otvoreno odlagali{te. Mal del od buriwata se prodavaat na 
vrabotenite, a ostatokot se ~uva. Pred restartiraweto na 
rudnikot metalnite buriwa bile prevzemeni od privatni firmi. 
Za prevzemaweto postojat dogovori za proda`ba.  
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Slika V.1 Edno od mestata na odlagawe na metalni buriwa 

Otpadna gumena lenta - del od otpadnata gumena lenta se koristi 
za drugi potrebi kako na primer za zavesi na transportniot sistem 
i sl., del se prodava na vrabotenite a ostatokot se odlaga na 
otvoreno odlagali{te. Prvobitnata namena na gumenata lenta e 
isklu~ivo za prenos na ruda, odnosno nemalo kontakt so opasni 
materii. 

^eli~ni oblogi od mlin - posle demontiraweto od mlinovite, se 
skladiraat vo mlinskiot  podrum, se redat na paleti i ottamu gi 
prezema druga firma koja gi otkupuva kako otpaden metal. Postoi 
dogovor za nivno prevzemawe.  

^eli~nite oblogi od drobilki - posle demontiraweto, tie se 
odlagaat na otvoreno odlagali{te od kade gi prezema nadvore{no 
lice kako otpaden metal. 

Plasti~niot segmet - otkako }e se skine (o{teti) se zamenuva so 
nov, a o{teteniot se odlaga na otvoreno odlagali{te. 
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Gumeniot segment - otkako }e se skine (o{teti) se zamenuva so nov, 
a o{teteniot se odlaga na otvoreno odlagali{te. 

Otpadniot metal - se dobiva pri zamena na metalni cevkovodi, 
metalni ma{inski delovi od metalni konstrukcii i sl.. Se odlaga 
na otvoreno skladi{te od kade go prezema nadvore{no lice na koj 
se prodava kako otpaden metal. Ovoj metalen otpad prethodno 
nemal kontakt so opasni materii. 

Otpadnata rizla - izleguva nadvor od mlinovite kako naj`ilav 
materijal koj ne se somelil. Se sobira vo koli~ka i se isfrla 
nadvor vedna{ do zgradata na flotacija, od kade se tovari na 
kamion i se koristi za poramnuvawe na pati{ta, nasipi i sl.  
Granulacijata na ovaa rizla e sledna: 

+25mm - 3.96% 
+15mm - 31.44% 
+12.7mm - 36.63% 
+10mm - 17.33% 
+6.6mm - 8.66% 
+3.3mm - 1.73% 
 -3.3mm - 0.25% 
 
Otpadni gumi - otpadnite damperski gumi se odlagaat na dve mesta 
vo blizina na kopovskoto odlagali{te na jalovina.  
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Slika V.2 Mesto za odlagawe na otpadni gumi 

Otpadno maslo - otpadnoto maslo privremeno se ~uva vo buriwa 
na nekolku mesta na lokacijata. Buriwata se zatvoreni i se 
nao|aat na zemjena podloga, odnosno podloga pokriena so rizla i 
kamen. Nekolku pati godi{no, otpadnoto maslo se prevzema od 
strana na nadvore{no firma.  
 
 
Vo dvorot pred ma{inskata rabotilnica se stacionirani servisni 
kanali, kade {to se vr{i menuvawe na maziva i masti na opremata. 
Pri menuvaweto otpadnite masla se skladiraat vo prazni buriwa 
i se transportiraat na skladi{teto za iskoristeni komponenti. 
Vi{okot {to se rastura vo kanalskiot del se skladira vo 
obezmastuva~i, koi se so kapacitet od 4.8 m3, kade {to se vr{i 
povremeno ispu{tawe na vodata po nastanatiot hemiski proces na 
odvojuvawe na mastite. Po odvojuvaweto mastite se transportiraat 
so pomo{ na pumpa vo skladi{niot prostor. Celokupniot objekt e 
opremen so sanitaren jazol, so odvod na fekaliite vo septi~ka 
jama so popivatelen bunar. 
 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
DPTU BU^IM DOOEL, Radovi{  
Dodatok V.2                                                                                                     Stranica 7 od 15 

Otpadnoto tranformatorsko hlorirano maslo {to vo minatoto 
bilo koristeno vo Bu~im e prevzemeno od strana na fermata 
Minol, za {to postoi dokument za prevzemawe (Prilog 2). Sega 
Bu~im ne koristi nikakvo hlorirano masla za svoite potrebi. 
 
Otpadni filtri za maslo - otpadnite filtri za masla i vozduh 
privremeno se skladiraat na dve lokacii vo blizina na 
kopovskoto jalovi{te.  
 
 
Otpadno filter platno - Otpadnoto filter platno se ~uva na 
zemja , na lokacija vo neposredna blizina na flotaciskoto 
odlagali{te. Del se koristi za razni potrebi, del go kupuvaat i 
vrabotenite. Od tie pri~ini retko koga se sobiraat golemi zalihi 
na otpadno platno.  
 
 
Otpadni akumulatori - Otpadnite akumulatori se ~uvaat vo 
servisnata rabotilnica (elektro del), vo sklop na povr{inskiot 
kop. Tie se ~uvaat vo zatvorena, provetrena prostorija na betonska 
podloga . 
 
 
Komunalen otpad i {ut - privremeno se ~uva vo ramkite na 
lokacijata, na povr{ina od okolu 600m2. Mestoto e nezagradeno, 
nepokrieno i so zemjena podloga. Momentalno skladiranite 
koli~ini iznesuvaat okolu 50 t. 
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LOKACII NA OTPADITE VO BU^IM 
 

Vo momentov, samo odlagali{teto za stari gumi e pristojno 
uredeno. Postojat nekolku neuredeni, no organizirani vremeni 
odlagali{ta, no gumi, buriwa od hemikalii, masti i masla, 
hidrauli~ni creva, {ut i sl. séu{te mo`at da se vidat na pove}e 
lokacii. Ovie lokacii se ozna~eni na mapata vo Prilog 3. 
 
Odlagali{tata za stari gumi i buriwa se prika`ani vo Prilog 1 
na ovoj dodatok. Zna~itelen sklad na buriwa e prostorot zad 
flotacija na stranata kon hidrojalovi{teto.  
 
 
1. Kopovsko odlagali{te na jalovina (Odlagali{te na stari 
gumi) 
 
      Karakteristiki: 

- Pribli`na povr{ina-8100m2 

- Nezagraden 
- Nepokrien 
- Podlogata e pokriena so rizla i kamen 
 
Skladirano: 
- Stari damperski gumi-450 br. 
- Otpaden metal 40 t. 
- [ut-5 t 
- Hidrauli~ni creva (so razli~en pre~nik) -200 m 
Filtri za maslo-300 br. 
 
 

2. Kopovsko odlagali{te na jalovina  
 
      Karakteristiki: 

- Pribli`na povr{ina-8000m2 

- Nezagraden 
- Nepokrien 
- Podlogata e pokriena so rizla i kamen 
 
Skladirano: 
- Stari damperski gumi-400 br. 
- Otpaden metal 10 t. 
- Buriwa od masti i masla -300 br. 
- Buriwa so maslo (polni) -15 br. 
- Filtri za vozduh-100 br. 
- Filtri za maslo-300 br. 
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3. Pozadi pogon Flotacija 
 
      Karakteristiki: 

- Pribli`na povr{ina-1300m2 

- Nezagraden 
- Nepokrien 
- Podlogata e pokriena so rizla  
 
Skladirano: 
- Otpaden metal-5 t. 
- Buriwa od reagensi-400 br. 
- Buriwa od masti i masla-100 br. 
- Plasti~ni segmenti (od sita)-20 m2 

 
4. Levo od patot nakaj flotaciskoto odlagali{te (vo blizina 
na pogonot Flotacija) 
 
      Karakteristiki: 

- Pribli`na povr{ina-1400m2 

- Nezagraden 
- Nepokrien 
- Podlogata e zemjena  
 
Skladirano: 
- Otpaden metal-20 t. 
- Buriwa so otpadni masti i masla-160 br. 
- Gumeni creva (za transport na pulpa)-50 m 
- Buriwa od masti i masla-50 br. 

 
 

Lokaciite na mestata na odlagawe se dadeni na mapa vo Prilog 3. 
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PRILOG 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SKLADIRAWE NA OTPADNI GUMI I OTPADNI 
BURIWA
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PRILOG 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PREVZEMAWE NA PCB-TRANSFORMATORSKI 
MASLA 
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PRILOG 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LOKACII NA MESTA ZA ODLAGAWE 
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1. DEPONIJA ZA JALOVINA OD FLOTACIJA 

1.1 Opis na hidrojalovi{teto 

Proizvedenata bakarna ruda od rudnikot "Bu~im" so prose~no godi{no 
proizvodstvo od 4.000.000 toni, se prerabotuva vo pogonot flotacija, pri 
{to po procesot flotirawe na mineralite na bakar, godi{no prose~no 
se izdvojuva flotaciska jalovina od okolu 3.950.000 t, koja bezbedno se 
odvodnuva i deponira na hidrojalovi{teto (Slika 1).  

Lokacijata na hidrojalovi{teto e isto~no od pogonot flotacija, 
oddale~eno okolu 2.2 km (do branata na hidrojalovi{teto). 
Hidrojalovi{teto na rudnikot "Bu~im" e izgradeno vo re~niot tek na 
rekata Topolnica, so pravec na prostirawe istok-zapad, a gi povrzuva 
ridovite Ta{li Bair (629 m.n.v.) od zapad i Kartal (800 m.n.v.) od istok. 
Hidrojalovi{teto e izgradeno so pregraduvawe na re~noto korito so 
po~etna-inicijalna brana (kota 518 mnv), so visina od 30 m, nad koja e 
izvr{ena izgradba na postojnata peso~na jalovinska brana, prvo 
nizvodno do kota 610 m, a potoa nadvi{ena vozvodno (poradi blizina na 
seloto Topolnica) do postojnata izgradena kota 642 m. 

Namenata na hidrojalovi{teto e dvostrana: 

- slu`i za trajno deponirawe na flotaciskata jalovina, 
dobiena vo procesot po flotirawe na mineralite na bakar 
(Cu) od rudata vo industriskiot pogon flotacija;  

- slu`i za akumulirawe na vodite od slivnoto podra~je na 
Topolni~ka reka, kako i regeneracija na vodite od procesot 
na proizvodstvo na bakaren koncentrat, odnosno 
izbistruvawe na flotaciskata pulpa ‡ jalovina 
(pro~istuvawe ‡ odvojuvawe na vodata od jalovinata) koja 
kako povratna ‡ tehnolo{ka voda se vra}a za koristewe vo 
procesot na pogonot flotacija.  

Otpadot koj {to se odlo`uva na hidrojalovi{teto pretstavuva 
suspenzija. Hidrojalovi{teto e ve}e postoe~ko i preporakite od BREF 
dokumentot ne se odnesuvaat na nego. 

Flotaciskata jalovina koja se dobiva vo vid na pulpa ‡ me{avina na 
cvrsta i te~na faza so gustina od 1250 do 1270 g/l {to odgovara na 32 do 
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34 % C (cvrsti ~esti~ki jalovina), golemina na ~esti~ki 50 do 55 %, 
klasa ‡ 0.074 mm (200 me{a), gravitaciski i so pumpawe se doveduva do 
hidrojalovi{teto, kade se odlaga ‡ deponira po prethodno 
hidrociklonirawe ‡ klasirawe. 

Izgradbata na peso~nata - jalovinska brana se vr{i po pat na 
hidrociklonirawe. So proizvodot pesok na hidrociklonite (maseniot 
udel do 40- 45%) se gradi peso~na brana, a proizvodot preliv na 
hidrociklonite (maseniot udel do 55-60%), se ispu{ta vo talo`noto 
ezero na hidrojalovi{teto. 

Hidrocikloniraweto ‡ klasiraweto na flotaciskata jalovina se vr{i 
vo dva proizvodi: 

‡ Pesok, so masen udel 40÷45 % od vleznata masa, pri {to masen 
udel na klasata ‡ 0.074 mm se dvi`i vo interval od 15 do 25%. 
So ovoj material se gradi branata na hidrojalovi{teto. 

‡ Preliv so masen udel 55 do 60 % od vleznata masa, pri {to 
maseniot udel na klasata  ‡ 0.074 mm se dvi`i vo interval od 75 
do 85%. Ovoj material se deponira vo ezeroto i posle 
gravitaciskoto talo`ewe na cvrstite ~esti~ki oslobodenata 
voda se vra}a povtorno vo procesot na flotacija.  

Vo talo`noto ezero po deponirawe na proizvodot ‡ preliv na 
hidrociklonot (tiwa ‡ mil jalovina) se vr{i fizi~ko - mehani~ko i 
hemisko pro~istuvawe na vodata (faktorot “katalizacija” ‡ svetlina 
vr{i intenzivna degradacija - raspa|awe na ostatocite ‡ upotrebuvani 
flotaciski reagensi), koja kako pro~istena povratna recirkulaciona 
voda se vra}a vo pogonot Flotacija. 

Denes branata e izdignata do kota 642 ili poto~no se gradi lamelata na 
taa visinska to~ka. Vo momentot branata (jalovi{te) e so visina od 144 
m i dol`ina na krunata nad 800 m (Slika 2). Vo ovoj prostor se smesteni 
80 000 000 m3 jalovina od koi 25 000 000 m3 pesok i 55 000 000 m3 mil.  

Povr{inata na vodenoto ogledalo iznesuva 64.7 ha, povr{inata na  t.n. 
pla`a e 98 ha, teloto na branata e okolu 33.5 ha, od koi okolu 16 ha se 
po{umeni. 
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1.2 Koncepcija na izgradba na hidrojalovi{teto 

Koncepcijata na izgradba na Hidrojalovi{teto, e izrabotena na osnova: 

• Glavniot proekt za izgradba na Hidrojalovi{teto Topolnica ‡ 
kota 610 m (zavr{nata brana e predvidena da se izgradi so 
kopovska jalovina od rudnikot), izraboten od strana na 
Melioproekt Skopje 1975-76 godina;  

• Dopolnitelen tehnolo{ki proekt za izgradba na hidrojalovi{teto 
Topolnica do kota 610 m (zavr{nata brana predvidena da se 
izgradi so jalovina od pogonot flotacija), izraboten od strana na 
rudarskiot institut ‡ Skopje/Belgrad 1979/80 godina; 

• Dopolnitelen grade`en proekt za izgradba na hidrojalovi{teto 
Topolnica do kota 610 m (zavr{nata brana predvidena da se 
izgradi so jalovina od pogonot flotacija), izraboten od strana na 
grade`en fakultet Skopje 1980/82 godina; 

• Dopolnitelen proekt za nadvi{uvawe na flotaciskoto 
hidrojalovi{te Topolnica na rudnikot Bu~im Radovi{ do kota 630 
m, izraboten od strana na Rudarski Institut “Zavod PMS” d.o.o. ‡ 
Skopje, 1990/91 god.; 

• Ideen proekt za maks. ‡ zavr{no nadvi{uvawe na postojanoto 
flotacisko hidrojalovi{te Topolnica na rudnikot “Semkorp” A.D. 
Radovi{. 

‡ nad kota 630 m;  

‡ Kniga I, Hidrotransport, razvod i odlagawe na flotaciskata ‡ 
pulpa jalovina, Tehnolo{ko ‡ ma{inski proekt (Sveska 1 ‡ 2); 

‡ Kniga II, Verifikacija na postojnite i novi hidrotehni~ki objekti 
nov preliven organ, Tehnolo{ko ‡ grade`en proekt (Sveska 1 ‡ 2); 

‡ Kniga IV, Rekonstrukcija na sistemot za povratna voda ‡ 
recirkulaciona tehnolo{ka voda. 

‡ Tehnolo{ko ‡ ma{inski i el. grade`en proekt, izraboteni od 
strana na rudarski institut “Zavod PMS” d.o.o. ‡ Skopje, vo 
izrabotka so “Geing” Krebs und Kifer Interne{nl d.o.o. ‡ Skopje, 
2000 godina. 

Napomena: 
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‡ Kniga III, Verifikacija na postojanite i novi tehni~ki re{enija za 
stabilnost na branata, ‡ Grade`en proekt; 

ne e izraboten ‡ zaradi nenavremeno ‡ dostavuvawe na potrebnite 
podlogi od strana na rudnikot “Semkorp” A.D. Radovi{. 

1.3 Izgradba na hidrojalovi{teto po fazi 

Na osnova navedenata izrabotena proektna dokumentacija, izgradbata na 
Hidrojalovi{teto e izvedeno vo slednite fazi ‡ etapi i toa: 

I faza sprema: 

• Glavniot osnoven proekt za izgradba na Hidrojalovi{teto “Topol-
nica”, ‡ do kota 610 m (zavr{na brana ‡ predvidena da se izgradi 
so kopovska jalovina od Rudnikot) se izgradeni hidrotehni~kite 
objekti; 

− Inicijalna brana (so glineno jadro) vo visina od 30 m, {irina na 
krunata od 12 m na koj na~in e izvr{eno pregraduvawe na rekata 
Topolnica i vo nejzinata dolina ‡ korito e stvoreno 
akumulaciono ezero za voda, potrebna za koristewe vo proces na 
pogonot flotacija; 

− Preliven kolektor (betonsko ‡ armiran, Ø 1.2 m) koj pominuva 
pod inicijalnata brana i prodol`uva po leviot bok na dolinata 
‡ re~niot breg, prvo izgraden do kota 585 m, a potoa prodol`en 
po visina do kota 595 m; 

− Povraten cevkovod za voda (~el. Ø 660 mm), so koj bilo 
predvideno da se pumpaat vodite od akumulacijata, odnosno 
vra}awe na povratnata recirkulaciona voda vo pogonot 
flotacija; 

− Stacionarna pumpna stanica za voda (so rezervoar i vertikalni 
pumpi) kota 598 m, so koja bilo predvideno prepumpuvawe na 
vodite od akumulacijata, odnosno vra}awe na povratnata ‡ 
recirkulaciona voda vo pogonot flotacija; 

− Plovni pumpni stanici ‡ pontoni br. 1 i 2 za voda (so vertikalni 
pumpi, cevkovodi i povratni ventili), so koi be{e predvideno 
da se zafa}aat i pumpaat vodite od akumulacijata do 
stacionarnata pumpna stanica ‡ za voda, kota 695 m, odnosno 
vra}awe na povratnata ‡ recirkulaciona voda vo pogonot 
flotacija; 
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II faza sprema: 

• Dopolnitelen Tehnolo{ki ‡ grade`en proekt za izgradba na brana 
so flotaciska jalovina na Hidrojalovi{teto “Topolnica”, na 
Rudnikot “Bu~im” ‡ do kota 610 m se izgradeni objektite: 
− Glaven dovoden pulpovod za flotaciskata ‡ pulpa jalovina, 

betonski ‡ kanaleti, tip “V ‡ 2” so dol`ina od vkupno okolu 
2.160 m; 

− Nova pumpna stanica za jalovina, kota 610.4 m, so pumpa za 
pulpa, tip “FOD-Bor” tip “HPHZ 355/300” N=200 kW, so koja se 
vr{elo-direktno pumpawe (preku magistralniot pulpovod, PVC 
Ø 350 mm), do bateriite na hidrociklonite Ø 350 mm, postaveni 
po krunata na branata ‡ do kota 610 m; 

− Razvoden ‡ prifaten rezervoar za flotaciska ‡ pulpa jalovina, 
‡ do kota 610.4 m, (lociran vo blizina na no`icata na branata ‡ 
do kota 610 m), od kade so magistralen pulpovod Ø 400 mm, se 
vr{elo dovod na jalovina vo po~etnite fazi na izgradba na 
branata ‡ do razvodni-rastereteni rezervoari, (postaveni na 
kota 575.5 m i 595.5 m), a pokasno pri izgradba na branata ‡ do 
kota 585 m, se vr{elo direktno do bateriite na hidrociklonite 
Ø 350 mm, na~in so koj se vr{elo klasicirawe vo proizvodite 
pesok na hidrociklonite (so koi se izgraduvala branata), a 
proizvodot preliv na hidrociklonite se pu{tal vo talo`noto 
ezero (so koj se izgraduvala akumulacijata); 

− Drena`en sistem (so peso~en drena`en kilim, sobirni 
perforirani cevki, sobirni {ahti i odvodni drena`ni 
cevkovodi, spoeni so (od osnovniot proekt ‡ izgradeniot) 
sigurnosten preliven kolektor (sega za~epen vozvodno na 10 m, 
pred {ahtata na vtorata drena`a) na Hidrojalovi{teto; 

III faza sprema: 

• Dopolnitelen proekt za nadvi{uvawe na postojnoto Flotaciskoto 
Hidrojalovi{te “Topolnica”, na Rudnikot “Bu~im” ‡ Radovi{ ‡ do 
kota 630 m, 

se izvr{eni rekonstrukcii na postojnite ili izgradenite novi objekti: 

− Rekonstrukcija na postojnata pumpna stanica za jalovina, kota 
610.4 m, so glavnata nova pumpa za pulpa, tip “Warman G - AH 
12/10” N = 450 kW (so el. frekventen regulator na brzinata na 
pumpata) so koja se vr{i direktno pumpawe preku postojniot 
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magistralen pulpovod, PVC - Ø 350/400 mm, do bateriite na 
hidrociklonite Ø 350 mm), postaveni po krunata na branata do 
kota 630 m (krajnata proektirana faza na izgradba od branata ‡ 
do kota 630 m); 

− Rekonstrukcija na plovnite pumpni stanici ‡ pontoni br. 1 i 2, 
(rekonstrukcija na vertikalni pumpi za voda, tip “VPH - 3”, 
snagata na el. motor, N = 350 kW, kako i rekonstrukcija na 
pontonite, cevkovodite i ventilite so povratni klapni i sl.); 

− Rekonstrukcija na trasata i delovi na povratniot cevkovod za 
voda Ø 500 mm, (Ø 600 mm), zaedno so dislokacijata na plovnite 
pumpni stanici ‡ pontoni, na kota 595/605 m, so koi se izvr{i ‡ 
direktno pumpawe na vodite od akumulacijata (talo`no ezero) 
do rezervoarite za voda, kota 685 m, ili pogonot flotacija, kota 
635 m, odnosno vra}awe na povratnata ‡ recirkulaciona 
tehnolo{ka voda ‡ direktno vo pogonot flotacija; 

IV faza sprema: 

• Proekt za maksimalno zavr{no nadvi{uvawe na postojnoto 
Flotacisko Hidrojalovi{te “Topolnica” na Rudnikot “Bu~im” ‡ A.D. 
Radovi{ nad kota 630 m; (za ovoj proekt e napravena ocenka na 
vlijanieto vrz `ivotnata sredina1 za zavr{no nadvi{uvawe do 
kota 654 m) 

predviduva rekonstrukcii na postojnite ili izgradba na novi objekti: 

− Nov preliven sigurnosen organ (betonski kolektor ‡ otvoren 
kanal, kota 629.5 m) - izveden; 

− Rekonstrukcija na postojnata pumpna stanica za jalovina, kota 
610.4 m, so: 

 nova rezervna pumpa za pulpa, tip “Warman G - AH 12/10” N = 
450 kW (so el. frekventen regulator na brzinata na 
pumpata) ‡ ista kako i glavnata pumpa, postavena na mesto 
od postojnata rezervna pumpa za pulpa, tip “FOD - Bor” tip 
“HPHZ 355/300” N = 200 kW, koja se demontira i se 
predviduva da se koristi za novata idna pumpna stanica za 
pumpawe na jalovinata ‡ za I, II ili III etapa (kota 640, 648 
ili 654 m); 

                                                 
1 Elaborat i soglasnost za ocena na vlijanijata na za izgradba za nadvi{uvawe na 
postojata peso~na brana do kota 654 mnv na hidrojalovi{te Topolnica na rudnik Bu~im, 
br. 11-1781/2 od 13.04.2007 izdadeno od M@SPP 
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− Izgradba na nova pumpna stanica za jalovina, ‡ za I, II ili III 
etapa (kota 640, 648 ili 654 m), so postavuvawe na postojnata 
rezervna pumpa za pulpa, tip “FOD - Bor” tip “HPHZ 355/300” N = 
200 kW, koja }e slu`i za pumpawe na flotaciskata ‡ pulpa 
jalovina do bateriite na hidrociklonite (Ø 350 mm), odnosno 
izgradba na branata ‡ do maks kota 638, 646 ili 654 m, (krajna 
faza na izgradba od branata); 

− Rekonstrukcija na postojniot i izgradba na nov dovoden 
pulpovod za jalovina, - 350/400 mm, od postojnata pumpna stanica 
za jalovina ‡ I, II ili III  etapa (kota 638, 646 ili 654 m) so: 

 Demonta`a so rekonstrukcija na postojniot i postavuvawe na 
nov pulpovod PVC I, II ili III 350/400 m, od postojnata pumpna 
stanica za jalovina ‡ I, II ili III etapa (kota 638, 646 ili 654 
m). 

Maksimalnoto zavr{no nadvi{uvawe na zavr{nata brana nad kota 630 m 
se vr{i so vozvodno napreduvawe prema talo`noto ezero, bidej}i e 
edinstven mo`en na~in koj mo`e da se primeni. Nadvi{uvaweto se vr{i 
vo slednite tri fazi-etapi (Slika 3 i 4): 

- I etapa, do kota 638 m; 
- II etapa, do 646 m; 
- III etapa, do kota 654 m. 

 

1.4 Raspolo`iva zafatnina i vek na eksploatacija pri 
maksimalno zavr{no nadvi{uvawe na hidrojalovi{te nad 
kota 630 m 

Soglasno izvr{enite presmetki vo Izvedbeniot proekt za jalovi{te 
Topolnica za peso~na brana do kota 654 m2: 

- Vkupnata zafatnina na branata pri maksimalno zavr{no 
nadvi{uvawe e 2305180 m3; 

- Vkupna zafatnina na talo`no ezero pri maksimalno zavr{no 
nadvi{uvawe e 55861079 m3; 

                                                 
2 Izvedbeniot proekt za jalovi{te Topolnica za peso~na brana do kota 654 m2 - 
Hidrotransport, razvod i odlagawe na flotaciska jalovina - Grade`en fakuletet, 
Katedra za hidrotehni~ki objekti, Katedra za geotehnika 
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- Vkupna zafatnina na brana i talo`no ezero pri maksimalno 
zavr{no nadvi{uvawe e 58147425 m3. 

Retenzionen prostor na branata I, II i II etapa 

Poodelnata i vkupnata zafatnina na branata i talo`noto ezero, za 
visina od 2 m obezbeduvaat nivna retenzija, po tepai da iznesuva: 

- I etapa do koa 638 m - 3400000 m3; 
- II etapa do kota 646 m  3800000 m3; 
- III etapa do kota 654 m  4000000 m3. 

Sekoja poodelna retenzija e pogolema od minimalnata retenzija  od 
2400000 m3, pa istite  zadovoluvaat. 

  

1.5 Vek na eskploatacija za odlagawe na jalovina pri 
maksimalno zavr{no nadvi{uvawe na hidrojalovi{teto 
nad kota 630 m 

Presmetkite za vekot na eksploatacija se dadeni vo Izvedbeniot proekt 
i soglasno ovoj proekt vkupniot  vek na eksploatacija za odlagawe na 
jalovinata pri maksimalno zavr{no nadvi{uvawe e 21 godina i eden 
masec.  

Soglasno ovoj proekt, hidrotransportot na celokupnata jalovina }e se 
vr{i od postojnata pumpna stanica, kota 610,4 m, do poodelna nova 
etapna pumpna stanica, za sekoja idna predvidena I, II, ili III etapa, kota 
638, 646 ili 654 m, so pomo{ na postojnata pumpa za pulpa WARMAN i 
novata pumpa za pulpa METSO. Od tamu, pogolemiot nejzin del }e se 
ispu{ta direktno (bez hidrociklonirawe) vo talo`noto ezero, a samo 
pomaliot nejzin del, so postojnata pumpa za pulpa FOD - Bor, }e se pumpa 
do bateriite na hidrociklonite po krunata na branata. Na ovoj na~in }e 
se optimizira celiot sistem za hidrotransport, razvod i odlagawe na 
flotaciskata jalovina za sekoja od predvideni etapi pri maksimalno 
zavr{no nadvi{uvawe na hidrojalovi{teto.  

Spored istiot proekt, neophodno e brzo nadgraduvawe na branata vo 
odnos na obezbeduvawe na povisoko nivo na retenzija ∆hmin=2m (prostor 
me|u kontaktot so talo`noto ezero i krunata na branata), koe nivo 
obezbeduva minimalen retenzione prostor, Vret=3000000 m3, potreben za 
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prifa}awe na eventualniot poplaven bran (od iljadagodi{na voda - 
1475000 m3) i ostatokot  za obezbeduvawe na minimalna akumulacija za 
tehnolo{ka voda vo hidrojalovi{teto. 

1.6 Sistem na merki za tehni~ki nabquduvawa ‡ 
oskultacioni merewa i stabilnost na hidrojalovi{te 

1.6.1 Oskultacija 
Oskultacijata na hidrojalovi{teto se vr{i soglasno va`e~kiot 
Pravilnik za minimalni potrebni raboti i merki za tehni~ko 
nabquduvawe na branite. Oskultacijata se vr{i na godi{na osnova, a 
rezultat e Elaborat za tehni~ko nabquduvawe - oskultacija na 
flotacisko hidrojalovi{te. 

Spored relevantnite izraboteni proekti {to se odnesuvaat na 
oskultacija, predvideni se slednite raboti: 

 Vizuelni nabquduvawa na vidlivite povr{ini na branata i 
neposrednata okolina, pridru`nite objekti i akumulacioniot 
prostor; 

 Merewe na pomestuvawata, deformaciite i napregawata so 
instrumenti vgradeni vo teloto na branata; 

 Merewe na pornite pritisoci vo teloto na hidrojalovi{teto, 
vo bokovite i osnovata;  

 Merewe na provirnite i filtracionite vodi niz teloto i 
nizvodno od teloto na hidrojalovi{teto; 

 Registrirawe na hidrolo{kite i meteorolo{kite pojavi vo 
slivot; 

 Merewe na nanosot vo akumulacijata; 
 Registrirawe na nivoto na vodata vo akumulacijata, 

dotekuvaweto i istekuvaweto od akumulacijata; 
 Merewe i registrirawe na zemjotresni pomestuvawa na 

branata so vgradeni seizmi~ki instrumenti; 
 Geodetsko merewe na pomestuvawata na mernite to~ki i 

reperi fiksirani po povr{inata na teloto na 
hidrojalovi{teto i okolniot teren. 

Vizuelni nabquduvawa na vidlivite povr{ini na branata i 
neposrednata okolina, pridru`nite objekti i akumulacioniot 
prostor  

So vizuelnite nabquduvawa potrebno e da se uvidat site vidlivi 
promeni na flotaciskoto hidrojalovi{te. Vizuelno, teloto na 
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hidrojalovi{teto se nabquduva na toj na~in {to se registriraat 
eventualni pojavi na puknatini po krunata na branata, kako i lokalni 
svlekuvawa i erozija po kosinata. Se sledi sostojbata na pridru`nite 
objekti (kolektor, pumpni stanici, piezometri, cevkovodi, hidrocikloni 
i sl.), kako i golemina i polo`ba na talo`noto ezero vo odnos na 
branata, bistrina na vodata od talo`noto ezero i od drena`nite i 
kolektorski vodi i sl.  So vizuelnite nabquduvawa treba da bidat 
opfateni i bokovite, kako i kontaktot na teloto na hidrojalovi{teto so 
osnovata. Za registriranite pojavi so vizuelnoto nabquduvawe potrebno 
e da se obezbedi i fotodokumentacija. 

Vizuelnite nabquduvawa treba da se sekojdnevni, povremeni i vonredni. 
Sekojdnevnite gi vr{i lice zadol`eno za tehni~ko nabquduvawe na 
objektot. Povremenite gi vr{i stru~no lice - in`ener na sekoi 15 dena, a 
vonrednite se vr{at po potreba (po silni do`dovi, zemjotresi i sl.) i 
toa vo pro{iren sostav, vo koj se vklu~eni i stru~ni lica od 
organizacijata na koja i e doverena tehni~kata oskultacija. 

Za vizuelnite nabquduvawa se vodi dnevnik za tehni~ki nabquduvawa 
na koj se vnesuvaat vizuelnite konstatacii, kako {to se puknatini na 
krunata, sostojbata na nizvodnata kosina (puknatini, erozija, 
provla`nuvawa i dr.), izvori na bokovite i re~noto korito, 
svlekuvaweto vo bokovite, ~istota na vodata vo izvorite i kolektorot, 
vizuelnata sostojba na piezometrite, vizuelniot pregled na bo~niot 
preliv i dr. 

Merewe na pomestuvawata, deformaciite i napregawata so 
instrumenti vgradeni vo teloto na branata 

Za sledewe na pomestuvawata, deformaciite i napregawata vo teloto na 
branata predvideno e vgraduvawe na posebni instrumenti t.n. 
inklinometri. Ovie instrumenti se sostojat od ~eli~na sonda, senzor i 
kabel koj gi prifa}a elektri~nite signali i gi prenesuva do 
dale~inskiot ot~ituva~ na podatoci. Za postavuvawe na inklinometrite 
se predvideni 4 vertikalni dupnatini so dijametar od 100 do 200 mm. 

Merewe na pornite pritisoci vo teloto na hidrojalovi{teto, vo 
bokovite i osnovata 

Za merewe na pornite pritisoci vo vodozasiteni po~vi, koi imaat 
posebno zna~ewe od aspekt na stabilnosta na teloto na 
hidrojalovi{teto neophodno e vgraduvawe na piezometri za merewe na 
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poren pritisok so vibrira~ka `ica. So ogled na toa {to branata e ve}e 
izgradena, postavuvaweto na standardnite merni }elii za merewe na 
totalnite pritisoci e nemo`no, odnosno se smeta deka istite ne bi 
davale realni rezultati, pa kako alternativno re{enie e predlo`eno 
postavuvawe na tkn. push-in merni }elii so vibrira~ka `ica so koi 
mo`at da se sledat horizontalnite napregawa i pornite pritisoci. Ovie 
merni }elii mo`e da se vgradat vo dupnatina i blagodarenie na toa {to 
se vo kombinacija so disk piezometar, ovozmo`uvaat istovremeno 
ot~ituvawe na pornite pritisoci i horizontalnite napregawa vo 
opredelena to~ka vo teloto na branata. 

Merewe na provirnite i filtracionite vodi niz teloto i 
nizvodno od teloto na hidrojalovi{teto 

Za sledewe na filtracionite vodi niz teloto i nizvodno od teloto na 
hidrojalovi{teto se koristat postoe~kite piezometri. Vrz osnova na 
merewata na nivoto na vodata vo piezometrite se utvrduva depresionata 
linija na filtracionata voda niz teloto na branata.  

Za taa cel so osnovniot proekt za tehni~ko nabquduvawe - oskultacija na 
Hidrojalovi{te - do kota 610 m, se predvideni da se postavat vkupno 22 
piezometri od P‡1 do P‡22 (piezometarot P‡9 ne postoi), od koi 14 se vo 
teloto na Hidrojalovi{teto, a 8 se na bokovite. Vo tekot na 1986 god. 
izgraden e proektiraniot sistem na piezometri, osven P‡1 (koj zaradi 
te{kiot pristap ne e izgraden). 

Voedno dodeka se izveduvale geomehani~kite istra`uvawa za 
potrebnite podlogi na proektiraweto za nadvi{uvaweto na 
Hidrojalovi{teto, 3-te sonda`i R1a, R2v i R3s (1992-1994 god.), bile 
prenameneti vo piezometri, a zemaj}i gi vo predvid i 6-te piezometri (K-
1-K-6) po krunata na Hidrojalovi{teto, vo eden period na Hidrojalovi{-
teto vo funkcija bile vkupno 29 piezometri. 

Po ovoj period nekoi od piezometrite izlegle od funkcija, dodeka vo 
tekot na 2000-2001 god. vo istra`nite dupnatini napraveni za 
Elaboratot za dopolnitelnite geomehani~ki ispituvawa - podlogi za 
nadvi{uvaweto na Hidrojalovi{teto - nad kota 630 m, (Grade`en 
Fakultet, 2001 god., br. 420/3 od 15.02.2001 god.), ozna~eni kako D‡1, D‡2 
i D‡3, se vgradeni piezometri, taka da e zgolemen brojot na piezometri 
po profilot 0 + 360. 
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Merewata na nivoto na voda vo piezometrite se vr{i edna{ nedelno vo 
vreme na izgradba na hidrojalovi{teto i dvapati mese~no po 
zavr{uvaweto so eksploatacija na hidrojalovi{teto. Vo prilog V.3.1  e 
dadena mapa so postavenosta na piezometrite. 

Registrirawe na hidrolo{kite i meteorolo{kite pojavi vo 
slivot 

Za sledewe na hidrolo{kite i meteorolo{kite pojavi vo slivot kade e 
postaveno flotaciskoto hidrojalovi{te neophodna e izgradba na hidro-
meteorolo{ki stanici, so cel efikasno nabquduvawe na flotaciskoto 
hidrojalovi{te i na okolniot teren. Ovie stanici }e bidat opremeni so 
oprema (instrumenti) za sledewe na: isparuvaweto od akumulacijata, 
vla`nosta, vrne`ite, dotocite na voda vo akumulacijata, temperaturata 
na vozduhot i vodata, veterot i sl.  

Merewe na nanosot vo akumulacijata 

Poradi nanosi od pritokite, svlekuvawa od bregovite na akumulacijata, 
pri~ineti od povr{inskata erozija i talo`eweto po dnoto na 
akumulacijata se formiraat nanosi, koi{to vodat do zagubi vo 
volumenot na akumulacijata i pretstavuvaat pre~ka za racionalno 
iskoristuvawe. Pa zatoa e potrebno i sledewe na nanosot vo 
akumulacijata. Zna~i, potrebno e utvrduvawe na koli~inata na nanosot i 
na mestata od koj erodira nanosot. Ovaa merka mo`e da se postigne so 
kombinacija na geodetski metodi so ultrazvu~ni metodi (za podvodno 
snimawe) so dobro postaveni betonski belezi. 

Registrirawe na nivoto na vodata vo akumulacijata, 
dotekuvaweto i istekuvaweto od akumulacijata 

Mereweto na nivoto na vodata vo akumulacijata e predvideno da se vr{i 
so pomo{ na vodomerna letva i limnigraf, koi }e se postavat na nekolku 
lokacii vo akumulacijata. Registriraweto na dotokot na voda vo 
akumulacijata }e bide vo korelacija so hidrometeorolo{kite 
registrirawa. Istekuvaweto od akumulacijata treba da se registrira 
odvoeno za drena`niot sistem i kolektorot. Merewata na kapacitetot 
na vodite koi istekuvaat treba da se merat dvapati nedelno pri 
izgradba na hidrojalovi{teto i dvapati mese~no po zavr{uvaweto so 
eksploatacija na hidrojalovi{teto. 
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Merewe i registrirawe na zemjotresni pomestuvawa na branata 
so vgradeni seizmi~ki instrumenti 

Soglasno so Pravilnikot za tehni~ki normativi za seizmi~ko 
nabquduvawe na visoki brani, propi{ani se normativite za sledewe na 
induciranata seizmi~nost, sobirawe na podatoci za dinami~ko 
odnesuvawe na teloto, temelot i tloto kaj visoki brani za vreme na 
dejstvo na silni zemjotresi, kako i vgraduvaweto i odr`uvaweto na 
seizmi~kite instrumenti. Za registrirawe na dinami~koto odnesuvawe 
na tloto, temelot i teloto na hidrojalovi{teto za vreme na zemjotresi 
treba da se postavat minimum ~etiri trokomponentni akcelografi koi 
}e ovozmo`uvaat kontinuiran 24-~asoven zapis na dinami~kite 
pomestuvawa. 

Geodetsko merewe na pomestuvawata na mernite to~ki i reperi 
fiksirani po povr{inata na teloto na hidrojalovi{teto i 
okolniot teren 

So geodetski metodi na nabquduvawe na branata se dobivaat 
prostornite pomestuvawa na opredeleni to~ki od branata i objektite so 
nea. Geodetskite metodi davaat verodostojni podatoci za odnesuvaweto 
na objektot. Obi~no se vr{at kvartalni godi{ni merewa (snimawa) na 
visinskite izgradeni koti na krunata na branata i polugodi{ni ili 
godi{ni merewa (snimawa) na naklonot od vozvodnata i nizvodnata 
izgradena kosina na branata. 

Za site nabquduvawa (vizuelni ili oskultaciski merewa) se vodi 
evidencija i formira tehni~ka dokumentacija, koja se sostoi od 
zapisnici, dijagrami, povremeni (mese~ni) izve{tai, a za sekoja 
kalendarska godina, vrz osnova na site nabquduvawa i oskultaciski 
merewa se pravi Godi{en Elaborat so koj treba da se dade ocena za 
stabilnosta na objektot i eventualnite merki za podobruvawe na istite. 

Rezultatite od nabquduvawata od minatata 2007 godina se dadeni vo 
posledniot elaborat za oskultacija. 

 

1.6.2 Stabilnost na hidrojalovi{teto 

Hidrojalovi{teto kako objekt sekako pretstvuva eden  od najrizi~nite 
objekti vo celiot rudni~ki kompleks. Mo`noto ru{ewe (celosno ili 
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delumno) na ovoj objekt bi imalo katastrofalni posledici, vklu~uvaj}i 
duri i ~ove~ki `rtvi, golemi materijalni {teti i trajni o{tetuvawa na 
`ivotnata sredina. Duri i pri pojava na pomali o{tetuvawa vo 
sistemite na hidrojalovi{eto (koi se imaat slu~uvano vo minatiot 
period), mo`no e istekuvawe na golemi koli~ini flotaciska jalovina 
{to direktno doveduva do fizi~ko i hemisko zagaduvawe na site medumi 
na `ivotnata sredina vo zonata vo koja istekuvaweto se {iri. Od ovie 
pri~ini, hidrojalovi{teto ima poseben tretman, po~nuvaj}i od fazata na 
proektirawe, negovata izgradba, kako i kontrola na site parametri, 
va`ni za negovo bezbedno funkcionirawe. Imeno ovie objekti soglasno 
va`e~kata zakonska regulativa se tretiraat kako zemjeni brani, taka 
{to za istite se proektiraat, gradat i kontroliraat spored strogite 
pravila propi{ani za ovie objekti. Branata i prelivnite organi se 
dizajnirani so visok stepen na sigurnost, pri {to soglasno zakonskite 
propisi se zemeni vo predvid mo`nite vlijanija na prirodnite faktori 
(zemjotresi, golemi poplavni vodi i sl.). 

Vo odnos na seizmi~kata za{tita na hidrojalovi{teto, izrabotena e 
studija3. Celta na dinami~kata analiza na hidrojalovi{teto e da se 
povrdi sigurnosta na jalovi{teto izlo`eno na silini zemjotresi. 
Dinami~kata analiza detalno e dadena vo samata studija, a tuka e 
prenesen samo zaklu~okot.  

Generalen zaklu~ok od ovaa analiza e deka heterogenata geosredina so 
usvoenata geometrija i raspored na materijalite, poseduva 
zadovolitelna seizmi~ka otpornost i nema naru{uvawe na dinami~kata 
stabilnost na peso~nata brana, nitu vo tek, nitu neposredno po 
zemjotresna pobuda. So pomestuvawata predizvikani od eventualen 
katastrofalen zemjotres (okolu 81sm), ne se iscrpuva viso~inata od 2.0 m 
(od krunata na branata 654 mnv do najvisokoto nivo na jalovi{ten muq  
vo ezeroto 653 mnv), taka {to ne postoi opasnost od naglo istekuvawe na 
na talo`noto ezero. 

Dopolnitelno, vo odnos na stabilnosta izgotvena e i analiza na 
napregawa, deformacii, filtracija i stati~ka stabilnost4. Celta na 
analizata e da se opredeli sostojbata na napregawa i deformacii, kako 
i filtracioni pojavi vo hidrojalovi{teto Topolnica i da se proveri 
                                                 
3 Studija za ostvareniot kvalitet na seizmi~ka za{tita na hidrojalovi{teto Topolnica 
na rudnikot Bu~im - Radovi{, pri izvedba na peso~na brana od 630 do 654 mnv - 
Grade`en fakultet, Katedra za hidrotehni~Ki objekti, Katedra za geotehnika 
4 Analiza na napregawa, deformacii, filtracija i stati~ka stabilnost na 
hidrojalovi{te Topolnica za peso~nata brana od 630 do 654 mnv - Grade`en fakultet, 
Katedra za hidrotehni~Ki objekti, Katedra za geotehnika 
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stati~kata i filtracionata stabilnost na peso~nata brana za vreme na 
napreduvaweto i po kone~noto oformuvawe na hidrojalovi{teto. Zatoa 
ovaa analiza e sprovedena za dve fazi: (1) faza na koristewe - sostojba  
na gradba na branata, od kota 630 do kota 654 mnv, i (2) 
posteksploataciona faza - dolgotrajno zadr`uvawe na maksimalnata ili 
zavr{nata kota na kruna na branata na kota 654 mnv. 

Tuka vo tekstot }e bide daden zaklu~okot od analizata. Analizata na 
stabilnosta na hidrojalovi{teto e proverena za maksimalen napre~en 
presek, so najgolem poren pritisok, generiran za stacionarna filtracija 
za Kgv=652.mnv. Potrebnite koeficienti na sigurnost, dokolku 
stabilnosta se proveruva preku stati~ka i pseudostati~ka analiza, 
spored prifatenite proektantski kriteriumi iznesuva 1.5 (za 
dolgotrajno stati~ko tovarewe) i 1. 9za dejstvo na silni zemjotresi). 
Koeficientite na sigurnost presmetani za MGR iznesuvaat od 2.9 do 3.1 i 
poka`uvaat deka stabilnost protiv lizgawe na nizvodnata kosina e 
mnogu pogolema od potrebnata. Ovie vrednosti za aproksimacija na 
hidrodinami~kiot pritisok so isklu~itelno visoki vrednosti na 
bezdimenzionalniot koeficient na proen pritisok (za da se dobijat 
rezultati na strana na sigurnosta), se vo intervalot od 2.5 do 2.6. 
Faktorot na stabilnosta presmetan so MKE e vo granicite od 2.6 do 3.0. 
Ovie podatoci nedvosmisleno poka`uvaat deka hidrojalovi{teto e 
besprekorno stabilno so stati~ki uslovi. 

Analizata na seizimi~kata otpornost na hidrojalvi{teto e provereno za 
sostojba so najgolema potencijalna opasnost za nizvodnata re~na dolina - 
nivo na gorna voda Kgv-652 mnv. Minimalniot koeficient na sigurnost, 
presmetan so MGR, za katastrofalen zemjotres so horizotnalna i 
vertikalna komponenta, odnosno so koeficienti na seizmi~nost 
Ksh=0.18 i Ksu= - 0.06, iznesuva 0.15. Pseudostati~kata analiza poka`uva 
deka e obezbedena visoka seizmi~ka stabilnost na hidrojalvi{teto.  

Podatocite za raspredelbata na totalnite napregawa i pornite 
pritisoci, za razli~ni fazi od izvedbata na objektot, mo`e da se 
sogledaat od brojnite sliki prezentirani vo studijata. Razvojot i 
raspredelbata na totalnite napregawa i pornite pritisoci, poka`uva 
deka nema nevoobi~aen transfer na napregawata, odnosno deka ne postoi 
potencijalna opasnost od hidrauli~ki slom vo materijalot.  

Dopolnitelno, a soglasno zakonskata regulativa izrabotena e studija za 
poplaven bran, vo koja se kvantificirani site mo`ni negativni vlijanija 
od ru{ewe na branata, vklu~uvaj}i analiza na zonata zafatena so 
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{ireweto na poplavniot bran. Studijata, soglasno ostvarenite 
nadvi{uvawa na branata e dopolnuvana5. Vo studijata osven rizicite od 
ru{ewe na branata, detalno se analizirani merkite za namaluvawe na 
rizikot od vakvi pojavi, kako i procedurite za za{tita i spasuvawe na 
lu|eto i materijalnite dobra vo slu~aj vakov nastan, kako i merkite za 
sanacija na posledicite od istiot. 

Poplaven bran 

Golemite vodi se vsu{nost poplavni branovi, koi po definicija se 
tekovi ~ii parametri se promenlivi vo tekot na vremeto, ili so drugi 
zborovi propagacijata na poplavnite branovi niz re~nite korita i 
akumulaciite e nestacionarno te~ewe. Re{avaweto na propagacijata na 
poplavnite branovi niz akumulaciite naj~esto e so hidrolo{ki metod, 
koj vo osnova go opredeluva napreduvaweto na hidrogramot na 
istekuvawe. Ovoj proces ~esto se narekuva transformacija na 
poplavniot bran, i so nego se definiraat retenzionite sposobnosti na 
akumulacioniot prostor. 

Za posledicite od poplaven bran izrabotena e studija6. Vo momentot se 
podgotvuva studija za poplaven bran za zavr{no nadvi{uvawe od 654 mnv. 
Studijata gi analizira posledicite nastanati pri eventualno ru{ewe na 
branata i pojava na poplaven bran.  

Studijata gi opredeluva zonite na plavewe i obele`uvawe na terenot, 
opremata za trevo`ewe i izvestuvawe, operativniot plan za 
izvestuvawe i trevo`ewe kade se definiraat uslovite za avtomatsko 
objavuvawe na sostojba na Gotovnost i sostojba na Op{ta trevoga. 

Detalite za analizata na posledicite se dadeni vo studijata za 
posledici za poplaven bran za kota 630 mnv, a tuka vo tekstot }e bidat 
preneseni Zaklu~ocite. 

1. Vo dolinata nizvodno od branata i jalovi{teto TOPOLNICA 
posledicite po naselenieto i materijalnite dobra se najte{ki ako 
ru{eweto e momentno i celosno i ako  ru{eweto se slu~i pri kota na 

                                                 
5 Studija za posledicite od poplaven bran za zavr{no nadvi{uvawe - Grade`n 
fakultet 
6Studija za posledicite od poplaven bran za stepenot na izgradenost na krunata na 
branata Topolnica za kota 630 mnv - Dru{tvo za grade`ni{tvo, promet i uslugi Krebs 
und kifer interne{nl i dr. d.o.o., 2004 godina 
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nivoto vo talo`noto ezero od 627,50 mnv. Imaj}i vo predvid deka 
branata TOPOLNICA e peso~na jalovinska brana, nejzinoto momentno i 
celosno ru{ewe e re~isi nevozmo`no. Osloboduvaweto na profilot na 
branata sigurno }e bide delumno i parcijalno, taka da hidrauli~kite 
posledici vo dolinata nizvodno }e bidat pomali po odnos na visinata 
na poplavniot bran, brzinata na propagacija i vremeto na pojavuvawe na 
~eloto i maksimalnata visina na branot. 

2. Poplavniot bran nastanat so eventualnoto ru{ewe ima golema 
razurnuva~ka sila. Na direkten udar e s. Topolnica locirano neposredno 
nizvodno od branata i jalovi{teto, kade visinata na poplavniot bran 
dostignuva 45,0 m, a se vospostavuva samo 2,1 min po ru{eweto. Na 
profilot kaj patot [tip-Strumica kade dolinata ima izrazito 
ramni~arski karakter, ekstremniot poplaven bran ima maksimalna 
visina od 18,45m {to se vospostavuva vo vreme okolu 100 min po 
ru{eweto.  Patot [tip-Strumica se plavi vo dol`ina od  okolu 4,0 km. 
Za ovoj del od dolinata, pokonkretno za zateknatoto naselenie na 
obrabotlivite zemjodelski povr{ini i za u~esnicite vo soobra}ajot na 
regionalniot pat, mo`no e blagovremeno izvestuvawe i trevo`ewe 
imaj}i go vo predvid vremeto na pojavuvawe na ~eloto i maksimalnata 
visina na branot. 

3. Opredelenite nivogrami i hidrogrami vo dolinata nizvodno od 
branata se karakteriziraat so mnogu kratko vreme na podigawe (kriva na 
koncentracija) i opa|awe (kriva na retardacija) i so golemi vrvovi, 
odnosno maksimalni vrednosti, koi se vospostavuvaat brzo i traat mnogu 
kratko. Isklu~ok od vakvi karakteristiki na nivogramite i 
hidrogramite ima vo ramni~arskiot del od dolinata, odnosno vo krajniot 
nizvoden profil kaj patot [tip-Strumica. Na ova mesto nivogramite i 
hidrogramite imaat kratko vreme na podigawe i zna~itelno podolgo 
vreme na opa|awe, {to se objasnuva so faktot deka ramni~arskiot del od 
simuliraniot teren se polni so oslobodeniot volumen od akumulacijata 
i bavno istekuva.   

4. Posledicite po naselenieto i materijalnite dobra vo s. Topolnica, 
koe {to e locirano neposredno nizvodno od branata i dol` bregovite na 
r. Topolnica, se katastrofalni za site varijanti na ispituvawe. 
Posledicite po naselenieto mo`at da se namalat samo so blagovremeno 
izvestuvawe, trevo`ewe i evakuacija nadvor od obele`anata zona na 
plavewe. Ova mo`e da se postigne so postojana opservacija na sostojbata 
na branata i akumulacijata i so prevzemawe na merkite od operativniot 
plan i pri najmala opasnost od ru{ewe, celosno ili delumno. Od gornoto 
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se nalo`uva potrebata od dnevno sledewe na deformaciite i 
stabilnosta na branata. 

5. Povr{inata zafatena so plavewe vo dolinata nizvodno od branata 
iznesuva 410 ha i treba da se obele`i so vkupno 119 betonski belegi, od 
koi 54 (br. 1÷54) na desnata strana, i 65 (br. 55÷119) na levata strana. 
Postavuvaweto na belegite vo ovaa studija e izvr{eno so stacionirawe 
dol` r. Topolnica i normalno na re~nata dolina. Pri realizacija na 
obele`uvaweto na teren mo`no e da se vospostavi posebna geodetska 
mre`a za stacionirawe i visinsko locirawe na belegite. 

6. Imaj}i ja vo predvid funkcijata na objektot, posledicite vo dolinata 
nizvodno nema da bidat iska`ani samo so hidrauli~ki parametri 
(maksimalna visina, maksimalen protok, vreme na pojavuvawe, brzina na 
propagacija i tn.), tuku i so ekolo{ki posledici. Ovie }e bidat 
manifestirani so uni{tuvawe na biodiverzitetot vo dolinata 
nizvodno, so degradacija i opustinuvawe na zemji{teto i so naru{uvawe 
na kvalitetot na `ivotot na naselenieto vo regionot. Zaradi ova, se 
prepora~uva da se sprovedat sigurni i postojani merki na nabquduvawe 
na branata i talo`noto ezero, da se obezbedi evakuacija na merodavnite 
golemi vodi i da se vospostavi operativen plan za spu{tawe na nivoto 
vo akumulacijata, ako za toa se uka`e potreba. 

 

 

  

 

1.7 Preliven organ, kolektor, drena`en sistem 

Prelivniot organ, sostaven od zafaten del, povr{inski brzotok, bazeni 
za smiruvawe, prifatni cevki za vodi od suvodolicite koi mo`e da ja 
erodiraat nizvodnata kosina na branata, slapi{ta i rizberma, 
ovozmo`uva bezbedno ispu{tawe na golemite vodi vo re~noto korito na 
r. Topolnica na kota okolu 514 mnv.   

Prelivot e realiziran vo dve fazi: 
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1). Faza na koristewe na hidrojalovi{teto koga poplavnite vodi se 
zadr`uvaat vo rezerviraniot volumen i kontrolirano so galeriski 
kolektor i otvoren kanal se odveduvaat do najbliska suvodolica. 

Galeriskiot kolektor e vo vid na kru`na armiranobetonska cevka so 
vnatre{en dijametar 140 sm i debelina od 30 sm. Dol`inski e podelen na  
tri segmenta, od koi prviot so promenliv vlez koj treba da ja sledi 
soodvtno kotata na izgradbata na jalovi{teto i o~ekuvanite koti na 
vodite vo talo`noto ezero; vo toj del, od gornata strana na kolektorot 
na rastojanie do 2.5 m se ostavaat otvori koi dopolnitelno sukcesivno 
se zatvoraat, po dostigawe na kotata na vodata i/ili prelivot. Po 
izvedbata i prevzemaweto na ulogata na preliven organ od strana na 
povr{inskiot kanal od II faza, delot od kolektorskata cevka vo 
dol`ina od 2-3 m treba da plombira so {to kolektorot ponatamu }e se 
isklu~i od upotreba, 

2). Vtora faza e postksploataciona faza na hidrojalovi{teto, koga 
poplavniot bran se ubla`uva vo retenzioniot prostor i nekontrolirano 
(bez ~ove~ko vlijanie0 se evakuira preku povr{isnki prelivni, koj e 
otvoren kanal.  

Konstruktivni elementi na ovaa faza se: 

• Galeriskii kolektor pod peso~nata brana i talo`noto ezero od 
prva faza; 

• Otvoren povr{inski trapezen kanal od prva faza; 
• Sobiren kanal na bo~en prelivnik od vtora faza; 
• Otvoren povr{inski trapezen kanal od vtora faza 
• Otvoren povr{inski pravoagolen kanal-slapi{te od vtora faza. 

Za vtorata faza se isklu~uva od funkcija galeriskiot kolektor (prvite 
tri delnici) od prvata faza, a namesto nego se gradi klasi~en bo~en 
prelivnik so kota na prelivawe 652 mnv, koj kako sobiren, odnosno 
povr{inski kanal se spojuva so otvoreniot kanal na ~etvrtata delnica 
od prvata faza na kota 625 mnv. 

Isto taka, paralelno po dol`inata na na prelivniot organ vo delot kon 
otvorenata kosina e predvidenoa kanavka koja bi gi sobirala i 
odveduvala do prvoto naredno slapi{te povr{inskite vodi od kosinite, 
a bi go zadr`ala odronetiot materijal.  



Nikov Konsalting DOOEL  
Barawe za dozvola za usoglasuvawe so operativen plan  
Bu~im DOOEL 
Dodatok V.3  23 

Stati~kata presmetka na konstrukcijata na prelivnikot - galeriski 
kolektor e izvr{ena za najnepovolni slu~ai na tovarewe-maksimalni 
nadvore{ni tovari (jalovina i voda), a pri prazna vnatre{nost.  

Vo Osnovniot proekt se izvr{eni analizi za za{tita od poplaven bran 
pri {to se usvoeni slednite parametri: 

- nadvi{uvaweto nadm maksimalnoto nivo vo talo`no ezero (vo 
faza na koristewe i posle eksploatacija), do krunata na peso~nata 
brana da ne bide pomalo od 1.2 m ; 

- prelivnata visini vo posteksploatacionata faza da ne nadmine 
0.8m. 

 

 

Slika 5 Situaciono re{enie na hidrojalovi{teto so prelivnite organi 

Za ovoj proekt e izvr{ena ocenka na vlijanijata vrz `ivotnata sredina7. 

                                                 
7 Soglasnost za elaborat za ocena na vlijanijata vrz `ivotnata sredina na objekt 
preliven organ na hidrojalovi{te Topolniva na rudnikot Bu~im, br. 11-901/2 od 
05.03.2007 izdadeno od M@SPP 
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Prviot del od stariot kolektor e izgraden paralelno so gradeweto na 
inicijalnata brana (zemjena brana) so glineno jadro i propisni 
filterski sloevi so zavr{na kota 558.50 kruna na branata. Toj e 
izgraden kako objekt za prifa}awe na grad. voda so 2 x Ø 1200 salonitni 
cevki, postaveni vo armiran betonski blok so dol`ina L = 302.88 m'. 
Vozvodniot del so nadv. kvadr. presek Ø 1200 debelina na yidovite b = 
30 sm e izgraden od armiran beton so dilatacii na 25.00 m' od sistemot 
fugenband. Nizvodniot del e izgraden so popre~en potkovi~ast presek so 
vnatre{en presek Ø 1200 mm, so dol`ina L = 392.15 m'. Na nizvodniot 
del se priklu~eni dva levi i dva desni primarni drenovi, koi preku 
PVC perforirani cevki Ø 200 ja vnesuvaat drena`nata voda vo 
kolektorskata cevka. Nizvodno na stac 0+370.00 na prvata leva i desna 
primarna drena`a e priklu~ena levo i desno sek. drena`a, koja gi 
prifa}a pojavenite vodi na levata i desnata strana na zemjenata 
inicijalna brana. 

Stariot kolektor od 11.06.1999 god. posle havarijata e za~epen i vo ovoj 
moment ima edinstvena uloga za odveduvawe na drena`nite vodi. 
Izgotven e proekt na kone~no zatvarawe na kolektorot, no istiot seu{te 
ne e realiziran. 

Drena`niot sistem dobro funkcionira, pri {to protokot na voda vo 
po~etokot na godinata bil 19 l/sec i potoa se namaluva na 16 l/sec, za da 
vo vtorata polovina od 2005 godina bide konstanten 15 l/sec.  

 

1.8 Rekultivacija 

Rekultivacijata na rudni~koto i hidrojalovi{te, povr{inskiot kop i 
ostanatite povr{ini {to se cel na rekultivacija e dadena vo Poglavje 
XIII.  

 

1.9 Incident 

Dosega se zabele`ani samo dve incidentni situacii, pogolema i pomala. 
Prviot incident se slu~il na 20.07.1998 godina. Pri ovoj incident do{lo 
do istekuvawe na pogolemi koli~estva flotaciska jalovina (okolu 3000 
m3) niz prelivniot organ - odnosno kolektorot od flotaciskoto 
jalovi{te na brana Topolnica, pri {to ovoj materijal se deponiral po 
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re~noto korito na reka Topolnica.  Istekot na jalovina niz prelivniot 
organ odnosno kolektorot na hidrojalovi{teto bil posledica na 
direkten defekt na samiot kolektor.  Po utvrduvawe na defektot 
prevzemeni se merki za izrabotuvawe na sanaciono re{enie za 
intervencija i sanacija na kolektorot.  

Stabilnosta na branata Topolnica so defektot na kolektorot voop{to 
ne bila dovedena vo pra{awe, odnosno nastanation defekt nema nikakvo 
negativno vlijanie vrz stabilnosta na branata. Toe bilo potvrdeno so  
funkcioniraweto na drena`niot i piezometriskiot sistem kako vitalni 
orgrani za ocenka na stabilnosta na branata. 

Sanacionite merki na defektot vklu~ija: 

- kompletno ~istewe na re~noto korito,  
- premostuvawe na re~noto korito, 
- za~epuvawe na kolektorot so betonski ~ep, i  
- najnovo - izgradba na nov preliven organ. 

Vtoriot incident e od ponov datum, odnosno se slu~il na 13.02.2008 
godina. Pri ovoj incident do{lo do istek na jalovina vo re~noto korito 
na r.Topolnica od 500 m3. Pri~ina za ovoj incident e namerno ufrluvawe 
na pogolem predmet (kamen od okolu 70 kg) vo kanaletite za transport na 
jalovina, na potegot neposredno do jalovi{teto na prepustot pod patot 
do s. Topolnica. Incidentot predizvikal zastoj vo rabotata na 
flotacijata koja rezultirala so pove}ekratna {teta za rudnikot od edna 
strana, i {teta vrz `ivotnata sredina (re~noto korito na r.Topolnica, 
od druga strana. Od strana na Bu~im be{e izvr{eno itno otstranuvawe 
na jalovinata so pomo{ na mehanizacija.  

Sledeweto na sostojbata so hidrojalovi{teto e redovna praksa, koja {to 
se primenuva vo rudnikot Bu~im. So cel site nedoslednosti okolu 
rabotata so hidrojalovi{teto, negovo naru{uvawe ili pak 
identifikuvawe na nesre}i, kako i sledewe na sostojbata so ezeroto na 
hidrojalovi{teto se vr{i preku sekojdnevnevna vizuelna kontrola i 
pismeno izvestuvawe.  
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1.10 Sistemi za kontrola na otpad na flotacisko 
jalovi{te 

Vo Bu~im dosega ne postojat nikakvi napi{ani proceduri za kontrola na 
otpadot vo flotaciskoto jalovi{te, pa poradi toa vo dosega{nata 
praktika kontrolata na otpadot  se vr{i spored nekoi preporaki vo 
proektot za izgradba na rudnikot kako i od samoto dosega{no iskustvo za 
toa koj od parametrite za otpadot se od posebno zna~ewe i treba da se 
vr{i kontrola na istite.  

Kontrolata  na otpadot (flotaciskata jalovinata) koj se skladira na 
flotaciskoto jalovi{te zapo~nuva u{te pri procesot na flotirawe vo 
pogonot flotacija. Imeno zadol`itelno se vr{i kontrola na 
granulometriskiot sostav i gustinata na jalovinata.  

Gustinata  treba da se dvi`i nekade od 1270 do 1280 g/l {to odgovara na 
24 - 25 % cvrsta materija. Dokolku ne se kontrolira gustinata i istata 
padne na vrednosti pod 1260 g/l, }e dojde do talo`ewe na jalovinata vo 
kanalite, a so toa i do blokirawe na protokot.  

Osven kontrola na gustinata se vr{at i sekojdnevni sitovi analizi za da 
se utvrdi granulometriskiot sostav na jalovinata. Seeweto se vr{i na 
dve sita od 0.208 mm i 0.074 mm. Granulometriskiot sostav se dvi`i vo 
interval od 50 do 56 % na minus 0.074 mm. 

Isto taka u{te vo pogonot flotacija preku redovni merewa so 
volumetriski titracii i so aparat rN metar, se kontrolira rN sredinata 
na jalovinata i istata se odr`uva od 11.70 do 11.85 edinici. Dosega 
spomnatite kontroli se vr{at vo samiot pogon flotacija. 

Otkako jalovinata preku kanaletkite }e stigne na hidrojalovi{teto se 
vr{i ciklonirawe t.e oddeluvawe na sitnata od pokrupnata klasa. Od 
krupnata klasa se gradi krunata na branata, a dodeka positnata klasa 
odi vo talo`no ezero od kade posle gravitaciskoto talo`ewe na 
cvrstata materija se dobiva tehnolo{ka voda koja preku sistem na pumpi 
se ispupuva povtorno vo procesot  na flotacija. Ovde se vr{i kontrola 
na granulometriskiot sostav kako na krupnata taka i na positnata klasa. 

Tehnolo{kata voda od ezeroto, kako i vodata koja istekuva od 
kolektorot redovno se kontrolira, se vr{i hemiska analiza i se meri rN 
vrednosta. Isto taka so pomo{ na piezometri se vr{i redovna kontrola 
na drena`nite vodi. 
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Kontrolata na otpadot se vr{i na dve mesta i toa: 

• Vo pogonot flotacija, se vr{i slednava kontrola: 

- merewe gustina na na jalovinata 
- utvrduvawe na granulometriskiot sostav 
- rN sredinata na jalovinata  

• Na samoto hidrojalovi{te se vr{i slednata kontrola: 

- utvrduvawe na granulometriskiot sostav na posebnite klasi 
posle cikloniraweto. 

- kontrola na hemiskiot sostav na tehnolo{kata  vodata od 
ezeroto, kako i vodata od kolektorot. 

- kontrola na rN na vodite 
- kontrola na drena`nite vodi. 

 

Analiza edinica Voda od ezero Voda od kolektor

Vkupen suv ostatok 

na 105 oS 
mg/l 813 1137 

Vkupen suv ostatok od 
filtrat na 105 oS 

mg/l 789 1087 

Suspendirani materii mg/l 24 50 

Bakar mg/l 0.043 0.033 

Potro{uva~ka na 
KMnO4 

mg/l 12.32 9.8 

rN  9.52 7.31 
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Slika 1Hidrojalovi{te Topolnica - brana i talo`no ezero 
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 Slika 2 Brana na hidrojalovi{te 
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Slika 3 Izgled na brana na hidrojalovi{te 
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 Slika 4 [ematski prikaz na maksimalno zavr{no nadvi{uvawe na hidrojalovi{te nad kota 630m 
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1.11 Geolo{kii Sostav 
 
Pred izgradbata na hidrojalovi{teto, odnosno branata, izvr{eno e 
detalno geolo{ko istra`uvawe8. 

Kus osvrt na geolo{kata gradba i tektonikata na prou~uvaniot teren  

Prou~uvaniot teren vo geolo{ko - tektonski smisol pretstavuva 
grani~en del na Srpsko i Makedonskiot masiv, kade se otkrieni 
Prekambriski karpi, pretstaveni so gnajsevi i amfibolitski {krilci. 
Vo dolinata na r.Topolnica vo predelot na pregradnoto mesto se 
otkrieni i Kvarterni sedimenti od razli~en genetski tip. 

Geolo{ki sostav  

Kako najstari karpesti masi vo predelite na pregradnoto mesto i 
akumulacijata se prekambriskite gnajsevi i amfibolitite. 

Gnajsevi - tie se rasprostraneti na bokovite na akumulacioniot prostor 
i toa pove}e se zastapeni vo predelot od kotata na usporot pa nagore. 

Mika{istite - le`at nad gnajsevite ili se vo tektonski odnos so niv. Se 
javuvaat na krajot na akumulacijata i se {irat kon sever.  

Amfiboliti i amfibolitski {krilci - tie se rasprostraneti voglavno 
vo dolinata na r.Topolnica, so pravec na protegawe SZ - JI.  

Kvarterni sedimenti - tie se zastapeni vo dolinata na Topolni~ka reka, 
pretstaveni se so aluvijalno - proluvijalni nanosi, aluvijalen terasen 
material i deluvijalni padinski materijali. Toa se ~akali, pesoci, 
oblutoci, i samci, dodeka deluvijalnite sedimenti se pretstaveni so 
suglini, nisko - plasti~ni glini, pra{ini i grusificirana drobina od 
mati~nata karpa. 

Seizmo - tektonski karakteristiki na terenot  

Ispituvaniot teren vo tektonski smisol, se nao|a na grani~niot del od 
Srpsko - Makedonskata masa i Vardarskata zona. Poto~no, ovoj teren 
pretstavuva del od t.n.  “Bu~imski Blok“ koj porano bil sostaven del na 
                                                 
8 Elaborat za izvr{eni in`inersko geolo{ki i geomehani~ki terenski i laboratoriski 
istra`uvawa za rudni~kite objekti Bu~im, Geolo{ki zavod, 1976 godina Dr. Du{ko 
\uzelkovski 
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Srpsko - Makedonskata masa. Vo po{irok tektonski smisol pretstavuva 
monoklinala so pravec na protegawe S - J. Vnatre vo gnajsevite i 
mika{esti na pove}e mesta se sre}avaat  pomali i pogolemi sinklinalni 
nabori9. 

Vo predelite na akumulacija terenot se sostoi od edna deformirana 
antiklinala na ~ii krila se nao|aat dvoliskunski, biotitski i 
porfiroblasti~ni gnajsevi, koi pa|aat kon I - SI, taka {to obrazuvaat 
edno krilo od edna pogolema struktura. Po protegaweto se gledaat mali 
promeni vo padnite elementi, odnosno folijaciite se skoro vertikalni. 
Srednite delovi se izgradeni od amfiboliti i amfibolitski {krilci, 
koi se protegaat po dolinata na Topolni~ka reka. Vnatre vo kompleksot 
se zabele`uvaat dosta markantni rasedi, zabele`ani vo dolinata na 
rekata. Eden od niv, se protega na kontaktot so mika{istite, so pravec 
na protegawe SZ - JI i na leviot bok na branata se gleda vo dupnatinata 
S-5, kade gnajsevite se mnogu tektonski o{teteni i raspadnati. Na sever, 
rasedot mo`e da se prosledi vo predelite na prou~uvaniot teren, vo 
r.Topolnica na levata obala. 

[to se odnesuva do pregradnoto mesto se voo~uva edna jasna sinklinalna 
struktura, jasno izrazena na bokovite, a jadroto e izgradeno od 
amfiboliti i amfibolitski {krilci. Padnite elementi na krilata na 
antklinalite se strmni, taka {to strukturata kon sever se gubi, odnosno 
tone. 

Prisustvoto na tektonskite pokreti i do den denes se ~ustvuva na 
teritorijata na Makedonija, i tie se osobeno istra`eni vo Vardarskata 
zona. Istra`uvaniot teren se nao|a pome|u dve seizmi~ki aktivni zoni i 
toa: Vardarskata zona na zapad, i Radovi{ko - Strumi~kata kotlina na 
istok, odnosno del na Srpsko - Makedonskata zona, koi imaat direktno 
vlijane i na prou~uvaniot teren. Vo ovie epicentralni zoni nastanuvaat 
silni zemjotresi so intenzitet na povr{inata od 8 i 9 0  ( s. Kresna vo NR 
Bugarija 1906 g. i Valandovo 1931 g.). 

Od ovie zemjotresni `ari{ta seizmi~koto dejstvo se reflektira i vo 
Radovi{koto podra~je, t.e. neposredno na prou~uvaniot  teren so 
intenzitet  do 9º MCS. Vo sekoj slu~aj pri izgradbata na objektot se 
izvr{eni detalni seizmolo{ki ispituvawa od soodvetni stru~ni 
organizacii za da se utvrdi to~niot seizmi~ki stepen.  

                                                 
9 Stojanovi} i \uzelkovski, 1965 
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Hidrogeolo{ki karakteristiki na karpestite masi na pregradnoto 
mesto 

Pregradnoto mesto e sostaveno od karpesti masi so intergranularna i 
puknatinska poroznost, koi po svoite hidrogeolo{ki funkcii se 
razli~ni. 

Kristalestite {krilci prema svoite hidrogeolo{ki osobini 
pretsravuvaat vodonepropusni do slabovodopropusni karpi so 
sekundarna puknatinska i prslinska poroznost. So ogled na toa deka na 
levata obala ima i radijalna tektonika (tektonski zdrobena zona vo 
dup~otinata S-5), vodopropustlivosta vo kristalestite {krilci, ne e 
bez zna~ewe. 

Karpestite masi so intergranularna poroznost imaat razli~ni 
hidrogeolo{ki funkcii i vodopropusnost, vo zavisnost od litolo{kite 
komponenti koi preovladuvaat. Glinestite partii se slabo 
vodopropustni i poradi malata debelina imaat finkcija pove}e kako 
sprovodnici na povr{inskata voda. ^akalite i pesocite na ren~nite 
terasi  i vo koritoto na rekata voglavno se dobro  vodopropusni. 

Vo podra~jeto na pregradnoto mesto i akumulacijata ne se registrirani 
nekoi zna~ajni hidrogeolo{ki pojavi. Toa glavno se izvori so slaba 
izda{nost, pod 0,01 lit/sek. Koi nastanale kako otcedni vodi od 
povr{inskiot raspadnat material ili vo aluvijonot, kako procedeni 
izbistreni vodi vo samata Topolni~ka reka. 

Ispituvawe na vodopropustlivosta na karpestite masi na 
pregradnoto mesto 

Na pregradnoto mesto “Topolnica“ bile napraveni 6 dup~otini, vo koi e 
ispitano VDI so metodata na vpumpuvawe na vodata vo eta`ite od 5 m. 
pod pritisok od 2-4-6-8-10-8-6-4-2 atm. Pri toa, prvite eta`i od 
povr{inata ne se ispituvani, poradi zdrobenosta i raspadnatosta na 
karpestite masi, a na nekoi eta`i ne mo`elo da se ispita VDI, poradi 
zdrobenosta na zonata, ili vodata koja izbiva na povr{inata preku 
dup~otinite ( S-3 i S-5 ). 

Vrz osnova na dobienite rezultati od ispituvaweto na VDI, napraven e 
zonaren i integralen (zbiren) profil, vo koj se izdvoeni zoni so 
razli~ni vrednosti na VDI, pri {to se zemeni maksimalni vrednosti za 
poedini eta`i. 
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Pregled na vodopropustlivosta na zonarniot profil za pregradnoto 
mesto 

Pregradniot profil “Topolnica“ e sostaven od gnajsevi; amfibolski, 
sitnozrnesti, biotitski i krupnozrnesti porfiroblasti~ni, amfiboliti 
i amfibolitski {krilci. Na pregradniot profil, kako {to e napomenato 
se izdup~eni 6 dup~otini so dlabo~ina od 30 m, vo koi e izvr{eno 
ispitubawe na VDP. 

Vrz osnova na dobienite rezultati od VDP napraven e zonaren profil za 
vodopropusnosta po osovinata na branata i integralen in`enersko 
geolo{ki presek, vo koj se izdvoeni 5 zoni so razli~na vodopropusnost 
na karpestite masi i toa: 

 - zona so VDP od 0 - 2 li`. 

 - zona so VDP od  2- 5 li`. 

 - zona so VDP od 5 - 10 li`. 

 - zona so VDP od 10 - 15 li`. 

 - zona so VDP preku - 15 li`. 

Vo celina gledano pregradnoto mesto od aspekt na vodopropusnosta mo`e 
da se smeta, so relativno pogolema vodoptopusnost od koluku {to e 
voobi~aeno za vakvite karpesti masi. Vo tie mesta kade se uo~uvaat 
pogolemi vrednosti na VDP i kade ne mo`e da dojde do ispituvawe, e 
povrzano so oddelni prslini, puknatini i raspadnati zoni, koi se 
po~esti vo gornite zoni. So dlabo~inata tie imaat tendencija na 
smaluvawe, poradi {to }e treba da se izvr{ianti infiltraciono 
inektirawe vo osnovata na bokovite. 

Stabilnost i vododr`livost na pregradnoto mesto i akumulacijata 

Pregradnoto mesto i akumulacijata “Topolnica“ se sostaveni od gnajsevi, 
amfiboliti i amfibolitski {krilci, koi se otkrieni vo samoto korito 
na rekata. 

Ispukanosta i pravcite na poedinite puknatinski sistemi, kako i 
nivnoto rasprostranuvawe, bitno vlijaat na stabilnosta, na padinite i 
vodopropusnosta na pregradnoto mesto. Puknatinskite sistemi, se dosta 
povolno orientirani na pravecot  na dolinata na rekata, {to ja se~at 
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pod relativno blag agol,a ~ii padni ramnini se ostri i voglavni 
orientirani uzvodno. Puknatinite so svoite dimenzii se mali, pod 1 
sm.,i ~esto se zapolneti so kvarc. Pogolemo u~estvo imaat prslinite i 
sitnite puknatini, poradi {to pregradnoto mesto vo celina prestavuva 
stabilen amfibolski karpest kompleks izgraden so mno{tvo prslini na 
pomalite blokovi povrzani me|u sbe. 

Amfibolitite, kako i gnajsevite se so sekudarna puknatinska poroznost, 
~ii puknatini se so mala dimenzija, taka da ne postoi me|usebna 
komunikativnost pome|u puknatinskite sistemi, koi bi ovozmo`ile 
gubewe na vodata od idnata akumulacija. Toa, se potvrduva i so faktot 
{to na podra~jeto na pregradnoto mesto i akumuacijata na e registriran 
nitu eden zna~itelen izvor. Isto taka, i od zonarniot profil se gleda 
deka dadenite vrednosti vo podolnite eta`i voglavno se mali, nitu se 
uo~uvat zna~itelni puknatini, taka da gubeweto na vodata niz ovie steni 
ne doa|a vo predvid, i idnata akumulacija mo`e da se smeta za 
vododr`liva. I pokraj toa, bez sanaciski merki (inektirawe) mo`ni se 
pomali infiltracii na voda od akumulacijata, poradi {to e potrebno i 
inektirawe. 

Na samoto pregradno mesto na levata obala i ne{to uzvodno na desnata e 
registrirana labilna padina-staro plitko fosilno svle~i{te, vo 
podinskata deluvijalna raspadnina, so debelina od 5m. Od ostanatite 
fizi~ko-geolo{ki pojavi zastapeni se jarugite, voglavno po{umeni, kako 
i povr{inskoto raspa|awe, pri {to gnajsevite vo pogolem del na 
povr{inata se grusificirani. Ovoj pripovr{inski del na padinskiot 
material, kako i re~niot nanos na Topolni~ka reka }e treba da se 
otstranat, a delumno i povr{inskite izvetreanite, i zdrobenite partii 
na karpestite masi pri fundiraweto na branata. 

Akumulacijata prete`no e sostavena od gnajsevi i amfiboliti. Pri 
pregledot na in`enerskogeolo{kite pojavi, registrirani se jarugi, 
povr{ini na intenzivno siparewe i labilni padini svle~i{ta, koi 
bitno ne vlijaat na stabilnosta na akumulacioniot prostor. Potrebni se 
izvesni pomali sanacioni raboti, so pravewe na oddelni bra`i vo 
bo~nite pritoki, i po{umuvawe, za da se zapre transportiraweto na 
sipari{en - grusen materijal na poedini oddelni podra~ja. Spored toa, 
so sanacionite zafati mo`e da se zaklu~i deka pregradnoto mesto i 
akumulacijata se stabilni. 
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Zaklu~ok za geolo{kite ispituvawa 

 Pregradnoto mesto “Topolnica“ i akumulacijata izgradeni se 
od metamorfni steni; gnajsevi, amfiboliti i amfibolitski 
{krilci, a vo mal obem i mika{isti. Vo dolinata na 
Topolni~ka reka se otkrieni sedimenti so intergranularna 
poroznost (re~ni sedimenti), so debelina do 3 m. 

 Gnajsevite i amfibolitskite {krilci do 15 m. se ispukani i 
zafateni na povr{inata so raspa|awe, koi se vo pogolem del 
prepokrieni so deluvijalen podinski matrijal. 

 Vo strukturno tektonski smisol, ispituvaniot teren 
pretstavuva grani~en del na Srpsko-Makedonskata masa i 
Vardarskata zona. Vo ovoj pograni~en pojas pod vlijanie na 
spomenatite dve tektonski edinici, se razvieni puknatini i 
prslini vo koi se istaknuvaat tri puknatinski sistemi; a) 
puknatini koi se poklopuvaat so pravecot na folijacijata na 
{krilavosta, b) sistem na puknatini so pravec SZ-JI so 
pravci na pad 164/70 i v)sistem na puknatini so pru`awe I-Z 
so pravec na pad 340/60. koi se popre~ni na tekot na rekata. 

 Ispituvaweto na permeabilnosta poka`alo zgolemeno VDP 
do dlabo~ina od 20 m. Od ovaa dlabo~ina VDP se namaluva i 
se dvi`i od 1-5 li`. Osven vo dup~otinata S-3 kade doaga do 
izbivawe na voda na povr{inata. Na pregradnoto mesto 
potrebno e da bidat prezemeni antiinfiltracioni raboti. 

 Gubewe na vodata niz bokovite na akumulacijata, nemo`e da 
ima bidej}i dvete strani na akumulacijata se izgradeni od 
gnajsevi i amfibolitski {krilci i istite se 
vodonepropustni. 

 Pregradnoto mesto i akumulacijata se stabilni, samo treba 
da se vodi smetka za pomalite pojavi na erozioni i 
nestabilni podra~ja, koi treba da se otstranat, koga 
akumulacijata }e bide zapolneta so voda. 

 Terenot e so golem stepen na seizmi~nost (9 o  MCS - 
informativno). 

 Grade`en materijal, kvaliteten kamen za nasipuvawe gnajs, 
amfibolit ima vo dovolni koli~ini vo neposredna blizina 
na profilot, dodeka glini, ~akal i pesok se nao|aat pod 
seloto Topolnica. Isto taka, i bui~arskiot materijal 
(krupnozrnestite frakcii) mo`at da se upotrebat za 
nasipuvawe na teloto na branata. 

 Vo celost od terenskite opservacii i istra`nite raboti 
mo`e da se ka`e deka na poso~enoto podra~je, uslovite za 
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izgradba na nasipen tip na brana za potrebite na rudnikot, 
se potpolno zadovolitelni. 

 

1.12 Klimatski karakteristiki 

Klimatskite karakteristiki na jalovi{teto se identi~ni so onie na 
rudnikot, odnosno isti za celata lokacija na instalacijata. Detali za , 
klimatskite karakteristiki se dadeni vo Dodatokot VII od ova barawe.  
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2. RUDNI^KO JALOVI[TE 

2.1 Opis na rudni~ko jalovi{te 

Rudnikot na bakrano-zlatonosna ruda Bu~im e izgraden i pu{ten vo 
eksploatacija vo 1979 godina. Rudnoto le`i{te go so~inuvaat pove}e 
rudnite tela, no momentalno aktivno e centralnoto rudno telo koe se 
otkopuva vo dlabinski povr{inski kop.  

Tehnologijata na eksploatacija i na~inot na odlagawe e opfaten so 
nekolku rudarski proekti, Glaven i Dopolnitelen rudarski proekt10. 
Rabotata na Bu~im predviduva eksploatacija na pove}e rudni tela, pa 
sledstveno so glavniot rudarski proekt se predvideni ~etiri 
odlagali{ta za raskrivkata.  

Odlagali{teto br.1 (slika 6) po kapacitet e najgolemo i nameneto e da gi 
primi jalovite masi od rudnite tela ^ukar 1 i Centralnoto rudno telo 
(CRT). Po~etniot nasip so koj e formirano odlagali{teto e na 
oddale~enost od 250 do 300 metra od granicite na rudnoto telo ^ukar 1, 
a vrzivniot pat e voden po izohipsa 630, {to e po~etno nivo na odlagawe. 
Locirano e vo neposredna blizina na povr{inskiot kop. 

Osnovnite principi spored koi bile izraboteni proektnite re{enija za 
odlagali{teto se: 

- Izbor na optimalni transportni relacii za odalgawe; 
- Zafa}awe na {to pomali povr{ini; 
- Obezbedeba sigurnost na tehnolo{kiot process i stabilnost 

na objektite, i 
- Locirawe na odlagali{tata na neperspektivni tereni vo 

odnos na rudnosta, odnosno t.e. sterili podra~ja.  

                                                 
10 Glaven i Dopolnitelen rudarski proekt na odlagali{te to br.1 za otkrivkata od 
povr{inskite kopovi na rudnikot Bu~im 
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Slika 6 Odlagali{te br. 1 

Bidej}i so rabotata na rudnikot do{lo do promena na tehni~ko-
tehnolo{kite parametri predvideni so Glavniot rudarski proekt, 
istiot bil dopolnet so Dopolnitelen proekt. Pri~inite za izrabotka na 
dopolnitelen proekt bile: 

- Izmena na visinata na planumot za odlagawe od 630 na 660; 
- Apsolutnata visina na jalovinskata eta`a e zgolemena od 

planiranite 90 na 145 metri, i 
- Planiraniot prostor za odlagawe ne gi zadovoluval 

potrebite. 

Odlagaweto na jalovinata pretstavuva zavr{en raboten proces, pa 
ottuka proizleguva negovata golema zavisnost od ostanatite rabotni 
operacii koi se sostaven del na tehnolo{kiot proces. 

Transportnite sredstva (damperi) tehnolo{ki se povrzani so 
mehanizacijata za tovarewe (bageri), a vo izvesna smisla zavisat od 
efikasnata rabota na buldo`erite {to rabotat na planiraweto na 
odlo`eniot materijal.  
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Na odlagali{teto se odlaga raskrivka i rudni~ka jalovina. Odlagaweto 
se vr{i so direktno kipawe na jalovinata na kosinata od odlagali{teto. 
So ova odlagali{te e zafatena povr{ina od okolu 1,526 km2 ili 152,6 ha. 
Dosega se odlo`eni 125.306.000 t jalovina odnosno 44.432.911 m3. 
Ponatamo{noto odlagawe na rudni~kata jalovina se planira da se 
izvr{uva spored nasokite zacrtani vo Dopolnitelniot proekt za 
odlagawe na rudni~ka jalovina, odnosno odlagali{teto da se razviva vo 
pravec na regionalniot pat [tip-Radovi{.  

2.2 Presmetka na kapacitetite 

Spored glavniot rudarski proekt izraboten 1977 goidna predvideno e 
formirawe na pove}e odlagali{ta za odlagawe na jalovata masa od 
povr{inskite kopovi vo sostav na Bu~im 

Vo prodol`enie dadena e tabelata so kapacitetite na kopovite i 
potencijalnite masi za odlagawe. 

Ime na kop Odlagali{te Kapacitet (m3) Koli~ini za 
odlagawe 

^ukar i 
centralno 
rudno telo 

Odlagali{te 
br.1 

13637000 4100900 + 

9536100= 
13637000 

Vr{nik Odlagali{te 
br.2 

4907000 4559000 

Centralno 
rudno telo 

Odlagali{te 
br.3 

17384000 16849000 

Vr{nik i 
centralno 
rudno telo 

Odlagali{te 
br.4 

3500000 2248800 + 
1251200= 
3500000 

Vkupno / 39428000 38545000 

 

2.3 Kapacitet na odlagali{teto br. 1 spored 
dopolnitelniot rudarski proekt 

Prostorot predviden za pro{iruvawe na odlagali{teto br.1 e 
ograni~en od isto~nata strana so lokalniot asfalten pat {to go 
povrzuva Bu~im so magistralniot pat [tip-Radovi{. Na ju`nata i 
jugozapadnaa strana prostorot na odlagali{teto e ograni~en so 
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visokonaponskiot 220 kV dalekovod so koj e povrzan rudnikot so 
osnovnata elektro razvodna mre`a. Vo su{tina granicita e priroden 
greben na koj se potpira no`icata na odlagali{teto. Od severnata 
strana e postojnoto odlagali{te koe e povisoko za 30 metri taka {to go 
limitira razvojot vo toj smer.  

Pri proektiraweto na odlagali{teto zemeni se vo predvid slednite 
osnovni podatoci i tehni~ki parametri: 

- Kota na planum 630m, 
- Rabotni i zavr{ni kosini so naklon od 36°, 
- Za{titen stolb kon dalnovod od 100 metri, 
- Maksimalna visina na odlo`eniot materijal od 145 metri, 
- Za{titen stolb kon javnata soobra}ajni - avtomobilski pat kon 
rudnikot minimum 50 metri. 

Na osnov na ovie parametri dobieni se granicite na prostorot za 
nepre~eno odlagawe na jalovinata, a toa e maksimalno mo`en prostor, 
t.e. tehni~ki kapacitet na objektot. Presmetkata na kapacitetot e 
izvr{ena na baza podatoci od kontruirani popre~ni profili.  

Pa taka, vkupniot kapacitet na novo proektiranoto odlagali{te 
iznesuva 51,4 h 106 m3 odlo`ena jalova masa. 

Soglasno Dopolnitelniot rudarski proekt za odlagawe na otkrivka od 
povr{inski kopovi, preostanatite masi na jalovina od povr{inskiot 
kop {to e predvideno da se otkopaat pri paralelnata eksploatacija na 
CRT (centralno rudno telo), ^ukar 2 i Severoisto~niot del na CRT, }e 
se odlagaat na postojnoto odlagali{te br.1 poradi slednoto: 

- Prostorot za odlagawe ovozmo`uva smestuvawe na predvidenite 
koli~ini na jalovina pri eksploatacija na Severoisto~niot del 
na CRT  i preostanatite masi jalovina od CRT i ^ukar 2; 

- Nema infrastrukturni objekti na proektiraniot proctor i na 
istiot e izvr{ena eksrpoprijacija na zemji{teto; 

- Nema znaci na nestabilnost na formiranite kosini na 
odlagali{teto, ~ija visina dostignuva 145 m i agli na 
nasipuvawe od 35° do 37°; 

- Podlogata ja so~inuvaat cvrsti sterilni gnajsevi koi 
ovozmo`uvaat postignuvawe na visina na odlagali{teto do 150 
m; 
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- Konfiguracijata na terenot ovozmo`uva potpirawe na no`icata 
na odlagali{teto prema isto~niot dell, odnosno prema 
glavniot asfalten pat. 

Konstrukcijata na odlagali{teto e izvr{ena vrz osnova na popre~ni 
profili (Slika 7) prema koi e izvr{ena i presmetkata na prostorot na 
odlagali{teto. Rezultatite od presmetkata poka`uvaat deka vkupniot 
prostor za pro{irenoto odlagali{te iznesuva 17.198.722 m3. 

Potrebnata zafatnina na prostorot za smestuvawe na preostanata 
jalovina od CRT, Severoisto~niot del na CRT i ^ukar 2 iznesuva: 
 
Vpot = Vj * Kr = 12500708 * 1.4 = 17500991 m3 

Kade: 

Vj  - koli~ina na jalovina za odlagawe 

Kr - koeficient na rastresitost 

Zna~i vo predvideniot prostor mo`e da se smesti okolu 98% od 
jalovinata {to treba da se odlo`i. 

Vo prostorot na severnoto odlagali{te br.4 mo`e d se odlo`at okolu 
1.956.900 m3 jalovina. Me|utoa, poradi blizinata na postojnata 
puknatina na severoisto~niot del od kopot i izvr{enoto pro{iruvawe 
na kopot vo ovoj del, ova odlagali{te ne mo`e da se koristi.  

Ostatokot od 302.269 m3 , odnosno eventualno  i pogolemi koli~ini 
jalovina mo`e da se odlo`at zapadno od prodol`enieto na 
odglagali{teto br.1, t.e. vo prostorot na prethodnot odlagali{te 
soglasno Dopolnitelnioo rudarski proekt. Ovoj prostor ima kapacitet 
od 52.420.000 m3. 

2.4 Dopolnitelna proverka na stabilnosta  

Proverkata na stabilnosta na pro{irenoto odlagali{te br.1 e 
izvr{ena na kriti~niot - karakteristi~en profil P-4 (Slika 7). Od 
izvr{enata analiza na stabilnosta dobien e koeficient na sigurnost 
F=1.357, koe e pogolem vo odnos na dozvoleniot 1.3 (soglasno 
Pravilnikot za tehni~ki normative za povr{inska eksploatacija na 
le`i{ta na mineralni surovini za stabilnost na kosini na 
povr{inski kop i odlagali{ta), so {to se potrvrduva stabilnosta.       
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2.5 Stabilnost na odlagali{teto broj 1 

So dosega{noto iskustvo bazirano na geodetski merewa i opservacii na 
rabotniot planum i kosinata na odlagali{teto konstatirano e slednoto: 

Stabilnosta na odlo`eniot materijal po kosinata na odlagali{teto gi 
zadovoluva barawata vo pogled na sigurnosta. Imeno nema pojava na 
lizgawe na ve}e odlo`eniot materijal, a rabot od jalovi{teto koj se 
formira pri perifernoto odlagawe e stabilen. 

Vo odnos na slegnuvaweto na odlo`eniot materijal mo`e da se 
konstatira deka ova odlagali{te se konsolidira spored zakonitosta 
na vremenskoto slegnuvawe. Kako {to e poznato od teoretskite 
postavki i prakti~nite primeri pri konsolidacijata na nasipani 
materijali ima ve}e popratni pojavi koi se evidentni i pri ova 
odlagali{te. 

Karakteristi~ni popratni pojavi utvrdeni so geodetski merewa i 
opervacija se slednite: postepeno sni`uvawe na gornata povr{ina na 
odlo`eniot materijal, pointenzivno sni`uvawe na nivoto na 
transportnite pati{ta kade {to se dvi`at damperite kako rezultat na 
dinami~ko nabivawe i pojava na mali puknatini na planumot od 
odlagali{teto koi se ne{to poizrazeni poblizu do rabot na 
perifernoto odlagawe. 

So napreduvawe na odlagali{teto negovata visina se zgolemuva poradi 
topografijata na terenot, taka {to momentalno najgolemata negova 
visina iznesuva ssa 145 metri, {to e zna~itelno pogolema od 
proektiranite 90 metri. 

Ova zgolemuvawe na visinata spored raspolo`ivite podatoci ne 
uslovilo lokalni ili pogolemi destabilizacii na objektot. Visinata 
od 145 metri se odr`uva vo centralniot del na odlagali{teto ve}e 
podolgo vreme. 

Rabotniot agol na nasipuvawe koj se formira vo procesot na rabota 
iznesuva ssa 36° koj {to agol izmeren i posle primarnoto slegnuvawe (vo 
prvite meseci od odlagaweto) ne se menuva. 

Kako {to e poznato zbienosta na jalovinskiot materijal vo 
odlagali{tata e najgolemo vo mestata na istresuvawe na materijalot od 
damperite. Pokraj ova nabivawe se javuva i t.n. stati~ko nabivawe na 
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odlagali{teto pod vlijanie na sopstvenata masa, kako i dinami~ko 
nabivawe mehanizacijata koja manevrira pri odlagawe na materijalot. 
Pojavata slegnuvawe vo prvite denovi i meseci na odlagawe e 
najintenzivno (vo literaturata nare~eno "primarno slegnuvawe"). 
Intenzivnoto nabivawe vo uslovite na "Bu~im" trae pet do {est meseci 
vo koj {to period se javuvaat i mali puknatini i slegnuvawa koi ne 
pretstavuvaat pre~ka pri manevriraweto na mehanizacijata bidej}i 
lesno se poravnuvaat so buldozer. Definitivnoto slegnuvawe na 
odlagali{teto odnosno negovoto vkupno slegnuvawe prestanuva zavisno 
od vidot na odlo`eniot materijal. Spored geodetskite snimawa vo 
rudnikot "Bu~im" ovoj period trae pet do {est godini, a posle ovoj 
period odlo`enata masa e stabilizirana. 

2.6 Stabilnost na kosini na odlagali{teto 

Za presmetka na stabilnosta na kosinite postojat pove}e metodi, no site 
se baziraat na slednite dve pretpostavki: 

- Pri naru{uvawe na stabilnosta materijalot se lizga po 
povr{inata koja {to vo su{tina  ja odvojuva gornata masa {to se 
lizga vo odnos na dolgata nepodvi`na masa. Dvete strani se 
smetaat kako kruti. 

- Lizgaweto nastanuva koga vo sekoja to~ka na kliznata povr{ina 
naponot na smaknuvawe, poradi dejstvoto na nadvore{na sila ja 
dostignuva otpornosta na smakuvawe na tloto. 

Za odlagali{teto br.1 primenet e {vedskiot metod na momenti, odnosno 
Fallenigs-ov metod. Metodot e elaboriran vo Dopolnitelniot rudarski 
proekt (Dodatok V.3).  

Spored presmetkite, stabilnosta na odlagali{teto br.1 e obezbedena 
pri naklon od φ=36° i rabotna visina od 145 m so koeficient na 
sigurnost Fs od 1,078 do 1,53.  

Za da dojde do lokalni deformacii (lizgali{ta) na objektot, agolot na 
nasipuvawe treba da bide pogolem za 5 do 13 %, odnosno od φmin=37° 50' 
do φmax=40° 40'. 

Odlo`enata kosina vo ovie granici e seu{te stabilna so mo`ni mali 
deformacii. 

2.7 Deformacii kaj odlagali{teto broj 1. 
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Poznato e deka do deformacii na odlagali{tata doa|a od pove}e 
pri~ini, a vo uslovite na rudnikot "Bu~im" kako najva`na bi bila 
mo`nosta od deformirawe na geometrijata od odlagali{teto pri 
eventuano popu{tawe na nosivosta na tloto. 

Drug vid na deformacija pretstavuva prodol`uvaweto na no`icata, na 
odlagali{teto kako posledica od segregacijata na materijalot. 

Eventualni deformacii na odlo`eniot materijal glavno od lokalen - 
ograni~en karakter mo`e da dojde poradi litolo{kiot sostav na 
podlogata i odlo`eniot materijal, kako i od hidrolo{kite uslovi na 
mikrolokalitetot kade {to e smesteno odlagali{teto. 

Litolo{kite uslovi na materijalot {to se odlaga se karakteriziraat 
so slednoto: 

- jaloviot materijal se sostoi od gnajs i andezit so razli~na 
granulacija, a se otkopuva od razni mikrolokaliteti na 
kopot. Imeno del od otkopanata jalova masa e od andezitskiot 
proboj a del od jaloviot gnajs. 

- fizi~ko-mehani~kite svojstva na jalovinskiot materijal, 
otkopka od razni mikrolokaliteti, megusebno se razlikuvaat. 

- tektonikata vo le`i{teto e kompleksna taka {to pri 
minirawata se dobiva materijal so razli~na granulacija. 

- vo granicite na kopot postojat tektonsko razdrobeni zoni 
(kliva`i) kako i puknatini ispolneti so kaolinska masa koja 
{to vo kontaktso voda naglo gi menuva svoite fizi~ko-
mehani~ki svojstva.  

Na baza na geolo{kite podatoci (istra`ni dupnatini i kartirawa na 
otvorenite eta`i od kopot) prisustvoto na kaolinskite masi e 
nezna~itelno, a registrirano e samo kako pojava. Poradi me{aweto na 
jalovinskata masa pri odlagaweto vlijanieto na kaolinot poradi maloto 
u~estvo nema nikakvo dejstvo koe bi uslovilo deformacii, {to e i 
prakti~ki doka`ano so dosega{nata rabota. 

Podlogata na odlagali{teto e pokriena so tenok humusen sloj od 
nekolku desetina santimetri, ispod koi se prostira masiven gnajs so 
izvonredno pogodni fizi~ko-mehani~ki svojstva. Poznato e deka 
humusniot prekriva~ pri raspa|aweto na organskite materii nepogodno 
deluva na stabilnosta na odlagali{tata pogotovo ako se raboti za 
tereni so pogolem naklon. Vo slu~ajot na "Bu~im" kade humusniot sloj vo 
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podlogata e nezna~itelen (pogotovo {to se razbiva u{te vo fazata na 
odlagaweto) ne pretstavuva faktor koj bi uslovil deformacii. 

Na odlagali{tote br.1 nema pojavi na pozna~ajni deformacii koi bi ja 
zagrozile  stabilnosta na objektot. 

2.8 Stabilnost na odlagali{teto 

2.8.1 Op{ti pokazateli i konstatacii 

Odlo`eniot materijal - jalovina od povr{inskiot kop na "Centralnoto 
rudno telo" i "^ukar II" e nekoherentna masa koja se sostoi delumno od 
andeziti i delumno od gnajsevi. Nejzinata granulacija se dvi`i vo 
{iroki granici, a se zastapeni slednite klasi: 

- blokovi so golemina na zrnoto od   200 - 2000 mm, 
- drobina so golemina na zrnoto od      60 - 200 mm, 
- ~akal so golemina na zrnoto od 2 - 6 0  mm, 
- sitni frakcii na zrnoto od         0.002 -   2,0 mm  

 (koi {to pripa|aat vo klasata na pesok i pra{ina). 

Bidej}i glinenite sostojci se nezna~itelno zastapeni daleku 5% 
materijalot mo`e da se vbroi vo tipi~ni nevrzani materijali. Spored 
teorijata za stabilnost na kosinite koi gi formiraat odlo`enite 
materijali relevanten za formirawe na kosinata, odnosno nejzinata 
stabilnost e samo koeficientot na vnatre{no triewe.  

So dosega{nite ispituvawa i prakti~nite pokazateli utvrdeno e deka 
agolot na vratre{noto triewe se poklopuva so agolot na prirodnata 
kosina na odlo`eniot materijal i istiot iznesuva 36°. So dosega{noto 
eta`no odlagawe na jalovinata formirano e jalovi{te so kosina od 36°. 

Sega{nata visina na odlagali{teto iznesuva 145 metri na najvisokiot 
del, {to vo su{tina pretstavuva relativna visinska razlika me|u kotata 
na periferijata od platoto kade se vr{i odlagawe (kota 660 no`icata 
na odlagali{teto (kota 515). 

So napreduvaweto na odlagali{teto poradi morfologijata na terenot 
visinata na istoto ima tendencija na zgolemuvawe. Od ovie pri~ini 
izvr{ena e proverka na stabilnosta po eden od poznatite metodi, so cel 
da se utvrdi koeficientot na sigurnost vo novo nastanatite uslovi. 
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Pred da se postapi kon presmetkata treba da se napomne slednoto: 

- Podlogata na koja se formira odlagali{teto e sostavena od  
masivni gnajsevi so dobra nosivost. 

- Nad gnajsot se nao|a tenok humusen prekriva~ so debelina 
nekolku desetina santimetri koj vo presmetkite mo`e da se 
zanemari.  
Ovaa konstatacija e na baza na dosega{nite iskustva koi {to 
upatuvaat na faktot deka humusot nema vlijanie na 
stabilnosta i agolot na kosinata. 

- No`icata na dosega formiranoto odlagali{te kon istok i 
jugoistok se potpira na kosina od terenot koja ima sprotiven 
pad vo odnos na kosinata od odlagali{teto. So razvivawe na 
sega{noto odlagali{te potpornata sprotivna kosa povr{ina 
}e bide se pove}e zastapena, usloveno odmorfologijata na 
mikrolokacijata od terenot. 

- Podlogata od terenot od odlagali{teto vo formirawe kon 
ju`nata strana ima blag pad do 5° i toa e pri~inata {to 
jalovi{teto }e ja zgolemi visinata so napreduvaweto vo toj 
pravec. Kako prednost mo`e da se istakne valovitata forma 
na ovoj teren koj }e potpomogne za oslonuvawe na odlo`enite 
masi. 

- Druga pogodnost na odlagali{teto "Bu~im" e negovata 
oddalenost od eksploatacionite eta`i na povr{inskite 
kopovi, taka {to seizmi~koto vlijanie poradi masovnoto 
minirawe e isklu~eno. Minirawa se izveduvaat so primena 
na milisekundni upaqa~i i zabavuva~i taka {to bez ogled na 
masovnoto minirawe nema seizmi~ki efekti na po{irokata 
okolina odnosno odlagali{teto. 

- Vlijanieto na vodata od vrne`i ne go destabilizira 
odlagali{teto, bidej}i odlo`enata jalovina e blokovita 
taka {to vodata brzo se evakuira, a podzemni vodi na tloto 
ne se registrirani. 

Isto taka va`en moment pri analizata na stabilnosta na 
odlagali{teto e dosega{noto iskustvo pri koristewe i opservacija na 
objektot. 

Od formiraweto na odlagali{teto pa se do najnovo vreme mo`( se 
konstatira slednoto: 
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a) Na povr{inata na odlagali{teto, odnosno na rabotniot 
planum (blizu do periferijata na odlagawe) ne se 
zabele`ani pogolemi puknatini, koi bi predizvikale 
potencijalni povr{ini na lizgawe i tehnolo{ki pre~ki pri 
redovniot proces na odlagawe. 

b) Na povr{inata na odlagali{teto i pri izvonredno 
intenzivni do`dovi ne se zadr`uva vodata, no ponira i 
istekuva niz materijalot. 

v) Vo dosega{nata praksa ne se zabele`eni lizgali{ta niti 
kakvo i da bilo nekontrolirano dvi`ewe na odlo`enata 
masa. 

2.8.2 Dozvoleno opteretuvawe na podlogata 

Za presmetka na nosivosta na tloto pokraj op{tite pokazateli koristeni 
se i podatoci od laboratoriski i terenski ispituvawa {to gi izvr{il 
Rudarski institut - Belgrad. 

Odlagali{teto broj 1 vo celost e locirano na podloga od sterilen gnajs, 
za koj {to e predhodno spomenato deka e masiven i ima golema nosivost. 
Tenkiot humusen pokriva~ na gnajsot od nekolku desetina santime nema 
vlijanie na nosivosta na stabilnosta. 

Ova odlagali{te pri sega{nata sostojba ima rabotna kosina od 36° (1 : 
1,38), a nejzinata horizontalna proekcija iznesuva ssa 200 metri i 
najgolema visina od 145 metri (vertikalna proekcija). Vo princip 
odlagali{tata so kosina imaat kriti~na polo`ba na tovarot za lom na 
podlogata vo oblasta na kosinata. Prilika za toa e aktivniot pritisok 
odlo`enata jalovina ~ija {to kosa rezultantna sila R dejstvuva na 
podlogata od odlagali{teto. Od ovaa pri~ina polo`bata na kosata sila 
K se usvojuva kako karakteristi~na za presmetka grani~nata nosivost i 
dozvolenoto opteretuvawe na podlogata. 

 Pri presmetkata za nosivosta na tloto zemeni se slednite pokazateli: 

- kosina na odlo`nata eta`a:      1 :1,38 (β = 36°)  
- visina na odlagali{teto:       h =145 t. (maksimalna) 
- jalovina {to se odlaga:   γ1=1.8 t/m3 φ1=36° c=0 
- podloga:     γ2=2.60 t/m3 φ2=37° c=2 kp/sm2 
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Presmetkata za dozvolenoto opteretuvawe na tloto pri koe tovar, kako 
{to e slu~ajot na odlagali{teto br.1 po metodot na DIN 4017 i 
proverkata na dobienite rezultati po metodata na Kurt Schbert 
poka`uvaat visoki vrednosti za sigurnosta vo odnos na nosivosta na 
tloto kade {to e locirano odlagali{teto. 

2.9 Povr{inski i otpadni vodi - sega{na sostojba 

Vodite koi istekuvaat od kolektorot izgraden pod kopovskoto jalovi{te 
pred samiot po~etok na rabota na rudnikot, kako i vodite od vrne`i koi 
izleguvaat preku za{titnite kanali naso~eni prema kolektorot i 
podzemni vodi koi izviraat pod kopovskoto jalovi{te go obrazuvaat 
vodotekot Bu~imski Dol (poznat i pod drugi imiwa). Toj ponatamu se 
vleva vo ve{ta~ko - izgradenoto Bu~imsko ezero i ponatamu te~at 
vlevajki so vo Medenska reka. 

Niz, odnosno ispod deponijata na rudni~kata jalovina (odlagali{teto 
br.1) minuva vodotek t.n. Jasenov dol, vo koj se slevaat atmosferskite 
vodi od zonata na deponijata na rudni~kata jalovina, od fabri~kiot krug 
i mali koli~estva procesni vodi. Site ovie vodi se vlevaat vo rekata 
Topolnica. 

Jasenov dol kako vododelnica (recipient) po~nuvaj}i od kota 690.00, 
kade {to se stacionirani rezervoarite od site vidovi gi sobira vo 
svoeto korito site povr{inski vodi. Zapo~nuvaj}i od kota 640.00 
postojno plato na primarno drobewe, pa sè do slivot so Topolni~ka reka 
vo dol`ina od 3700 m, negovoto korito sega e zatrpano so kopovska 
jalovina so stvoreni podzemni akumulacii, koi {to preku sodr`ajniot 
bakar vo kopovskata jalovina vo procesot na rastvarawe ja hranat 
Topolni~ka reka so odredeni hemiski elementi. Bidej}i Jasenov dol ne 
pretstavuva suvodolica, tuku na kota 627.00 istiot ima stalno vrelo na 
napojuvawe so voda so izda{nost 2 l/sek., povrzuvaj}i se so vodite od 
godi{nite padavini vo razli~ni vremenski periodi, poka`uva razli~en 
kapacitet na ote~na voda, koja nikoga{ ne prestanuva so svoeto te~ewe. 

 

2.10 Ponatamo{en tretman na odlagali{teto  

Ponatamo{niot tretman na rudni~koto odlagali{te e vo direktna vrska 
so remedijacijata na ova odlagali{te i od tie pri~ini ova pra{awe }e 
bide obraboteno vo XIII-toto poglavje.  
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2.10 Zaklu~ok 

Postojnoto odlagali{te na povr{inskiot kop "Bu~im" t.n. odlagali{te 
broj 1 e vo upotreba okolu 16 godini. Vo ovoj period odlo`ena e mnogu 
golema masa (otkrivka) od proektiranite koli~ini. Od ovie pri~ini 
proektiranata geometrija na odlagali{teto e izmeneta, a kako 
posledica na toa nastanata e potreba od izrabotka na ovoj dopolnitelen 
rudarski proekt. 

So opservacija na merewata koi se izvr{eni od stru~nite slu`bi na 
rudnikot utvrdeno e slednoto: 

- Podignatoto e nivoto na rabotniot planum za 30 metri 
(proektirano nivo 600, a sega{no nivo 645). 

- Zgolemena e visinata na objektot - odlagali{te od 90 na 145 metri 
(poradi zgolemenite koli~ini na odlo`eniot materijal i kosina na 
podlogata). 

- Odlo`enite koli~ini na otkrivka se zgolemeni od proektiranite 
13,6 x 106 na 44,4 x 106 m3, {to iznesuva pribli`no 3 pati. 

- Proektiraniot nasipen agol od 36° bez ogled na zgolemenata 
visina se odr`uva bez promeni na kosinata. 

- Na podlogata od odlagali{teto, odnosno na terenot ne se 
zabele`ani nikakvi deformacii. 

- Primenetata tehnologija na periferno odlagawe e uspe{na i ne se 
primeteni bitni tehni~ki nedostatoci. 

Zemaj}i go predvid dosega{noto iskustvo pri eksploatacijata na 
odlagali{teto broj 1 i potrebite na rudnikot "Bu~im" vo srednoro~niot 
i dolgoro~niot perspektiven razvoj Dopolnitelniot rudarski proekt na 
odlagali{teto br. 1 za otkrivkata povr{inskite kopovi na rudnikot 
"Bu~im" predviduva: 

1. Zgolemuvawe na klapacitetot na odlagali{teto za deponirawe na 
novi 51,4 h 106 m3 otkrivka. 
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2. Ovoj kapacitet ovozmo`uva nesmetano odlagawe na otkrivkata od 
povr{inskite kopovi na rudnikot "Bu~im" za narednite 20 godini. V toj 
smisol na ova odlagali{te mo`e celosno da se odlo`i otkrivkata od 
"Centralnoto rudno telo" i "^ukar P", a }e preostane i odreden 
sloboden prostor za eventualni potrebi za odlagawe na otkrivka od 
drugi rudni tela vo granicite na "Bu~im" 

3. Vo proektot e predvideno formirawe na nova eta`a na nivo 630. 
So ova se postiga odr`uvawe na sega{nata visina na odlagawe 
(maksimum 145 metri ) so {to se garantira stabilnosta na odlo`nata 
kosina. 

4. So analiti~kite i grafi~kite presmetki, a na baza fizi~ko - 
mehani~kite svojstva na terenot i odlo`eniot materijal doka`ano e 
deka faktorite na stabilnost se zadovoleni spored Pravilnikot za 
tehni~kite normativi za povr{inska eksploatacija na mineralni 
surovini (sl. List na SFRJ br. 4/1986 godina). 

Za kr{ewe na podlogata i lizgawe po podlogata na odlagali{teto koja ja 
so~inuvaat masivni gnajsevi so golema nosivost i blago zalegnuvawe na 
terenot dobievi se visoki koeficienti na sigurnost (za oddale~enost od 
gorniot rab na eta`ata 20 metri F = 14,8, za oddale~enost od 10 metri 
F=12 i za samiot rab F=9.9) 

Za rabotnata kosina na eta`ata {to ja formira odlo`eniot materijal 
dobieni se faktori na sigurnost: Fs1 - 1,078; Fs2 - 1,42 i Fs3 = 1,5. Za 
razni centri na rotacija odnosno razni povr{ini na lizgawe. Bidej}i so 
dopolnitelniot rudarski proekt nastanuvaat dve eta`i na odlagawe so 
golem - {irok planum pome|u niv zavr{nata kosina na odlagali{teto }e 
bide so mnogu blag naklon (prose~en agol od 15°). Pa faktorot na 
sigurnost na zavr{nata kosina od odlagali{teto }e ima visoka vrednsh 
bidej}i agolot e mnogu pomal od prirodno nasipniot agol od otkrivka 
koja se odlo`uva. Od odnosite na vrednostite na agolot na zavr{nata 
kosina i agolot na nasipaniot materijal se dobiva koeficient na 
sigurnost  Fs > 2,5 {to poka`uva deka ne e potrebna detalna analiza. 

5. Vo proektot predvideni se odredeni izmeni i unapreduvawa na 
tehnologijata na odlagaweto, no nema promena vo pogled na mehanizacija 
{to se koristi i sega za taa namena. 

6. Formata na odlagali{teto koja se dobiva so dopolnitelniot 
proekt }e bide pogodna za uspe{na rabota bidej}i se formira golem 
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front za odlagawe. Odlagali{teto ima pribli`no kru`en oblik, a 
principielno }e bide podeleno na tri poliwa, na koi naizmeni~no }e se 
vr{at slednite operacii: odlagawe, planirawe i miruvawe (rezerva). 

7. Geometrijata na odlagali{teto, posle negovoto zavr{uvawe 
ovozmo`uva eventualna eksploatacija kako tehnogeno le`i{te ili 
rekultivirawe bidej}i na sekoj presek se javuvaat po dve horizontalni i 
kosi povr{ini. 
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Slika 7 Granici na rudni~koto odlagali{te br. 1
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 Slika 8 Povr{ini na rudni~ko odlagali{te br.1 
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OBEM 

Rudnikot za bakar BU^IM DOOEL, Radovi{, podnesuva barawe 
za dozvola za usoglasuvawe so operativen plan do 
Ministerstvoto za `ivotna sredina i prostorno planirawe i 
spored sodr`inata na formularot na baraweto treba da 
dostavi informacii za emisiite vo atmosferata. 

Informaciite vo ovoj izve{taj se uredeni taka da gi zadovolat 
barawata na Ministerstvoto za `ivotna sredina i prostorno 
planirawe vo vrska so procesot na podnesuvawe barawe za 
integrirano spre~uvawe i kontrola na zagaduvaweto, odnosno 
barawe za dozvola za usoglasuvawe so operativen plan. 

 

1. IZVORI NA EMISII 
 

1.1 Popis na izvorite na emisii vo Bu~im DOOEL, 
Radovi{ 

Vrz osnova na detalniot pregled na site procesi i 
aktivnosti na lokacijata, tehnolo{kite {emi, podatocite za 
materijalite, obemot na proizvodstvoto i proizvodnata 
praksa, napraven e popis na site emisii od Bu~im DOOEL, 
Radovi{. Spisokot na emiterite e pretstaven vo tabelata 
br. 1. Evidentirani se vkupno11  izvori na emisii. 

Lokaciite na izvorite na emisija se obele`ani na 
prilo`eniot crte` vo prilogot 1 na ovoj dodatok. 

 

1.2 Klasifikacija na izvorite na emisija 

Izvr{en e pregled na site izvori na emisija i vo soglasnost 
so formularot za barawe integrirana dozvola i dozvola za 
usoglasuvawe so operativen plan, kako i so upatstvoto kon 
niv, napravena e podelba na emisii od kotlari, golemi, mali 
i potencijalni emiteri (Tabela br. 2). Osnovnite kriteriumi 
za klasifikacija bea, za~estenosta i dol`inata na rabota, 
kako i emisionoto koli~estvo. 
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Tabela 1 Spisok na emisiite vo atmosferata, Bu~imDOOEL, 
Radovi{ 

Identifi
kacija 

Izvor na emisija 

AA1 Paren kotel   

AA2 Ciklon na primarno drobewe 

AA3 Ciklon na otvoren sklad 

AA4 Rotoklon 1 na sekundarno-tercijarno drobewe 

AA5 Rotoklon 2 na sekundarno-tercijarno drobewe 

AA6 Rotoklon 3 na sekundarno-tercijarno drobewe 

AA7 Rotoklon 4 na sekundarno-tercijarno drobewe 

AA8 Rotoklon 5 na sekundarno-tercijarno drobewe 

AA9 Rotoklon 6 na sekundarno-tercijarno drobewe 

AA10 Rotoklon 7 na sekundarno-tercijarno drobewe 

AA11 Oxak od podgotovka na varno mleko 

Rotoklonite so emisioni to~ki AA4, AA5, AA7, AA8 i AA9 ne 
se vo funkcija. Bu~im DOOEL }e go preispita re{enieto 
spored koe celoto otpra{uvawe vo pogonot za sekundarno i 
tercijarno drobewe e prepu{teno na rotoklonite AA6 i AA10 
i }e gi stavi vo rabota site rotokloni na na~in koj }e 
obezbedi optimalna za{tita na `ivotnata sredina. 
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Tabela 2 Klasifikacija na izvorite na emisii, BU^IM DOOEL, 
RADOVI[ 

 

Identifi
kacija 

Izvor na emisija Klasifikacija 

AA1 Paren kotel   
Emisija od 
kotlari 

AA2 Ciklon na primarno drobewe Glaven emiter 

AA3 Ciklon na otvoren sklad Glaven emiter 

AA4* 
Rotoklon 1 na sekundarno-tercijarno 
drobewe 

Glaven emiter 

AA5* 
Rotoklon 2 na sekundarno-tercijarno 
drobewe 

Glaven emiter 

AA6 
Rotoklon 3 na sekundarno-tercijarno 
drobewe 

Glaven emiter 

AA7* Rotoklon 4 na sekundarno-tercijarno 
drobewe Glaven emiter 

AA8* Rotoklon 5 na sekundarno-tercijarno 
drobewe Glaven emiter 

AA9* Rotoklon 6 na sekundarno-tercijarno 
drobewe Glaven emiter 

AA10 Rotoklon 7 na sekundarno-tercijarno 
drobewe Glaven emiter 

AA11 Oxak od podgotovka na varno mleko Mal emiter 

* Ozna~enite rotokloni ne se vo rabota. Nivnata funkcija ja 
prezemaat rotoklonite 3 i 7 

 

2. KARAKTERISTIKI NA IZVORITE NA 
EMISII 

 

2.1 Emisii od kotlovski postrojki 

Vo Bu~im DOOEL, Radovi{, postoi kotlara so kapacitet od 2.33 
MW.  
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2.2 Glavni izvori na emisija 

Identifikuvani se 9 glavni izvori na emisii vo atmosferata. 
Samo 4 od niv se vo funkcija. Detali za emisiite od tie izvori na 
emisii se dadeni vo tabelata VI.1.3. vo formularot na baraweto. 
Izve{taj za poslednite merewa e daden vo prilog 2 na ovoj 
dodatok. 

 

2.3 Pomali izvori na emisii 

^etiri izvori na emisii se klasificirani kako pomali emisii vo 
atmosferata. Detalite za tie emisii se dadeni vo tabelata br. 
VI.1.5 vo formularot na baraweto. Izve{taj za poslednite merewa 
e daden vo prilog 2 na ovoj dodatok. 

 

2.4 Potencijalni izvori na emisii  

Detali za potencijalnite emisii se dadeni vo dodatok VI.1.2. 

 

3. FUGITIVNI EMISII VO ATMOSFERATA 
 
Detalite za fugitivnite emisii se razraboteni vo dodatokot 

VI.1.2. 

 

4. OCENKA NA VLIJANIETO NA EMISIITE 
VO ATMOSFERATA 

Vlijanijata na emisiite vrz `ivotnata sredina se 
obraboteni vo dodatokot VII.1.1
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Prilog 1 

 

 

Lokacija na to~kite na emisija 
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Slika 6.1.1 Raspored na mernite mesta za sledewe na emisiite vo 
vozduh vo Bu~im DOOEL, Radovi{ 
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Laboratoriski merewa za emisii vo vozduhot 
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1. Voved 

Ovoj del od materijalot gi sumira detalite za fugitivnite i 
potencijalnite emisii od instalacijata. 

 

2. Fugitivni emisii 

 Fugitivnite emisii od ovaa instalacija se vo vrska so 
aktivnostite koi se odvivaat vo nea i materijalite so koi se 
raboti ili se proizveduvaat. Izvorite na fugitivna emisija 
mo`at da se sumiraa kako: 

• Minirawe 
• Utovar na ruda i jalovina vo transportnite sretstva 
• Transport na rudata do drobilkata za primarno drobewe 
• Istovar na rastresit materijal skladi{te 
• Transport do mestoto na procesirawe 
• Ponesuvawe na ~esti~ki so veterot od otkrieni povr{ini 
• Emisii na gasovi koi ne gi zafa}aat uredite za 

pro~istuvawe. 

Fugitivnite emisii ne mo`at precizno da se izmerat, tuku se 
procenuvaat vrz baza na na~inot na manipulacijata so 
materijalite, goleminata na objektite, i tehnolo{koto nivo. 
Bidejki se dobivaat celi akumulatori, a materijalite so koi se 
manipulira se so zna~itelna sodr`ina na vlaga, fugitivnite 
emisii na lokacijata se minimalni. 

2.1 Emisii od minirawe 

Vo rudnikot Bu~im, za minirawe se koristat eksplozivite ANFO 
i SLARRY. Kaj eksplozivite so pove}e od 5.5% nafta, doa|a do 
nedostatok na kislorod. Toa ja spre~uva pojavata na azotni 
oksidi, no doveduva do zgolemena emisija na CO. Vo tabelata 
6.1.1 se prika`ani procenetite fugitivni emisii od operaciite 
na minirawe. 
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Tabela 6.1.1 Emisii od operaciite na minirawe 

 

Supstancija Edinica vrednost 
Godi{na 

emisija (t) 

PM kg/bu{otina 25 40.50 

PM10 kg/bu{otina 13 21.06 

CO kg/t 34 55.08 

NOx kg/t  N P 

CH4 kg/t 2.5 4.05 

SO2 kg/t 1 1.62 

 

2.1.2 Emisii od tretmanot na rudata i rudni~kata 
jalovina 

Amerikanskata agencija za `ivotna sredina ima golema baza 
na emisioni faktori od prakti~no sekoj vid industriska 
aktivnost. Faktorite se sodr`ani vo kompletot AP-42, vo koj 
poglavjeto 11.24 se odnesuva na tretman na metalni 
minerali 

Vo tabelata 11.24-1 od poglavjeto za tretman na metali~ni 
minerali faktorite se podeleni vo dve grupi, zavisno od 
sodr`inata na vlaga vo rudnata masa. Spored tie 
kriteriumi, rudata vo le`i{teto Bu~im spa|a vo redot na 
niska vla`nost, pa zatoa }e se primenuvaat faktorite za toj 
vid materijali. Faktorite mo`at da se najdat i vo bazata 
FIRE (Factor Information REtrieving) spored SCC {ifrite. 

Vo tabelata 6.1.2 se prika`ani faktorite na emisija na 
cvrsti ~esti~ki i na ~esti~ki pomali od 10 μm. 

 

Treba da se ima predvid deka ovie vrednosti se odnesuvaat 
na sistemi bez kontrola. Vistinskite emisii se dobivaat so 
presmetka koja gi ima vo vid i efikasnostite na sistemot za 
otsisuvawe (haubite) 
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Tabela 6.1.2 Faktori na emisija od rudni~kite aktivnosti 

Potencijal za 
emisija [t/god] Izvor na emisija Edinica 

Vkupno 
cvrsti 
~esti~ki

PM-10 

Vkupno PM-10 

Primarno 
drobewe 

kg/t 0.2 0.02 900 90 

Sekundarno 
drobewe kg/t 0.6 0.05 2700 225 

Tercijarno 
drobewe kg/t 1.4 0.08 3150 180 

Otvoren sklad* kg/t 1 0.4 4500 1800 

Manipulacija i 
transport** kg/t 0.06 0.03 2700 1350 

*Emisijata na cvrsti ~esti~ki e proporcionalna na 
kineti~kata energija na materijalot 

**Sekoj utovar, istovar transport i presipuvawe se smeta 
oddelno. Ne se smetaat onie operacii kaj koi ima sistem za 
otpra{uvawe. Tie se predmet na usmerenite emisii. 

2.1.3 Emisii od golemi otvoreni povr{ini 

Hidrojalovi{teto, jalovi{teto za rudni~kiot otpad i 
otvoreniot sklad se najzna~ajnite golemi otvoreni povr{ini 
od koi se javuvaat zna~itelni emisii na cvrsti ~esti~ki. 

  

3. Potencijalni izvori na emisija 

Potencijalnite izvori na emisii od ovaa instalacija se 
povrzani so akcidentalni sostojbi, koi{to se obraboteni vo 
poglavjeto 12. 

Vo tabelata 6.1.3 se navedeni site fugitivni emisii na 
cvrsti ~esti~ki od instalacijata. 

 Vo dodatok, vo tabelata 6.1.4 se presmetanite vrednosti na 
emisiite od transport i od golemi otvoreni povr{ini.



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
Bu~im DOOEL, Radovi{ 
Dodatok VI.1.2                                   Stranica 6 od 7 

Tabela 6.1.3  Fugitivni emisii na cvrsti ~esti~ki

  Faktor (kg/Mg) Emisija 

Izvor na emisija 
Kapacitet 
(t/god) TSP PM-10 

Redukcija 
TSP PM-10 

       
Utovar na ruda i jalovina 9000000 0.06 0.03 0 540  
Istovar na ruda i jalovina 9000000 0.06 0.03 0 540  
Primarno drobewe 4500000 0.2 0.02 90 90 9
Transfer na transporter 2015 4500000 0.06 0.03 90 27 13.5
transport so 2015 4500000 0.06 0.03 0 270 135
transfer na otvoren sklad 4500000 1 0.5 0 4500 2250
Odzemawe od otvoren sklad 4500000 0.06 0.03 0 270 135
Transfer na 2125 4500000 0.06 0.03 0 270 135
Transport so 2125 4500000 0.06 0.03 0 270 135
Transfer 2125/sito 4500000 0.06 0.03 95 13.5 6.75
Seewe 4500000 0.4 0.04 95 90 9
Transfer sito/19 360000 0.06 0.03 95 1.08 0.54
transfer vo drobilka II 4140000 0.06 0.03 95 12.42 6.21
Sekundarno drobewe 4140000 0.6 0.05 95 124.2 10.35
Transfer drobilka II/15 4140000 0.06 0.03 95 12.42 6.21
transport 15 4140000 0.06 0.03 95 12.42 6.21
transfer 15/16 4140000 0.06 0.03 95 12.42 6.21
Transfer 16/17 4140000 0.06 0.03 95 12.42 6.21
Transfer silos/sito III 4140000 0.06 0.03 95 12.42 6.21
Seewe 4140000 0.5 0.04 95 103.5 8.28
Transfer sito III/19 2070000 0.06 0.03 95 6.21 3.105
Tercijarno drobewe  2070000 1.4 0.08 90 289.8 16.56
Transfer drobilka III/15 2070000 0.06 0.03 90 12.42 6.21
Vkupno     6412.23 2910.55
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Tabela 6.1.4 Emisii na cvrsti ~esti~ki od transport i golemi otvoreni povr{ini 

 

 

 

 

 

Od hidrojalovi{te Leten period    
Zimski 
period    

 
Povr{ina 
(ha) 

Faktor 
(kg/ha/den)

Emisija 
TSP 
(t/god) 

Emisija 
PM-10 
(t/god) 

Povr{ina 
(ha) 

Faktor 
(kg/ha/den)

Emisija 
TSP 
(t/god) 

Emisija 
PM-10 
(t/god) 

         
         
Pla`a 98 0.3 296.352 148.176 40 0.3 86.4 43.2 
Telo na brana 18 0.3 54.432 27.216 18 0.3 38.88 19.44 
Vkupno 116  350.784 175.392 58  125.28 62.64 
         
transport naruda   185.2 138.9     
         
Sé vkupno fugitivna 
emisija   7136.134 3287.487     
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1. Voved 

Ovoj del od materijalot gi sumira detalite za emisiite vo 
povr{inskite vodi. 

Rudni~kite i flotaciskite aktivnosti ne sozdavaat 
direktno otpadni vodi. Kontaminirani otpadni vodi 
istekuvaat od lokacijata na rudnikot, rudni~koto jalovi{te 
i hidrojalovi{teto kako rezultat na kontaktot na rudata i 
jalovinata so atmosferskite vrne`i i povr{inskite vodi. 

 

2. Emisii vo povr{inskite vodi 

 Kvalitetot na vodite koi istekuvaat od lokaciite na 
rudnikot Bu~im redovno se sledat. Toa za smetka na 
Rudnikot go ~ini Rudarsko geolo{kiot fakultet pri 
univerzitetot vo [tip Rezultatite od ednogodi{nite 
ispituvawa na Rudarsko geolo{kiot fakultet vo [tip se 
pretstaveni vo Prilogot 1 na ovoj dodatok. Vo istiot prilog 
se i rezultatite od ispituvawata na ministerstvoto za 
`ivotna sredina i prostorno planirawe. 

Vrz osnova na rezultatite od redovnite hemiski analizi, 
napravena e i procenka na koli~estvata bakar i drugi 
polutanti koi vleguvaat vo sostav na povr{inskite vodeni 
tokovi. 

Vo tabelata 6.1.3 se prika`ani prose~nite koncentracii na 
oddelni parametri vo vodenite tokovi i eden bunar od koj 
Bu~im postojano crpi voda i ja koristi vo procesot. 
Presmetkite se bazirani na hemiskite analizi za 2007 
godina. 
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Tabela 6.1.3  Koncentracija i masena emisija na nekoi supstancii vo vodite koi istekuvaat od lokacijata na 
Rudnikot Bu~im, negovata rudni~ka deponija i hidrojalovi{teto 

Prose~na koncentracija vo voden tok (mg/l) Godi~en protok (kg) 
Parametar 

1 2 3 4 5 1 2 3 4 5 
HPKKMnO4, mg/l O2 6.88 6.91 5.69 7.69 4.29 4575 13579 602 2558 649 
Vkupen suv ostatok  1194.55 4019.73 5919.91 10838.00 1665.64 794707 7901176 626563 3605152 251844 
Rastvoreni materii, mg/l 1032.00 3805.73 5498.82 10329.09 1616.00 686569 7480538 581995 3435869 244339 
Suspendirani  ~esti~ki 46.91 170.55 171.27 148.45 58.36 31208 335224 18128 49382 8825 
Bakar Cu2+, mg/l 0.02 33.02 27.44 114.93 0.07 12 64901 2904 38229 10 

Srebro Ag+, mg/l 0.01 0.02 0.02 0.04 0.01 10 43 2 12 2 
Amonijak  0.64 1.10 0.36 1.14 0.13 428 2169 38 380 20 
 
Nitrati 4.22 14.82 15.52 17.04 10.76 2806 29135 1643 5667 1626 
 
Nitriti 0.28 0.04 0.01 0.15 0.00 185 86 1 49 0 
 
Vkupni fosfati 0.03 0.05 0.04 0.14 0.05 18 108 4 47 7 
 
Elektroprovodnost (μS)            
Protok, l/s 22.00 65.00 3.50 11.00 5.00           

1 (PV 1) Kolektor od hidrojalovi{te - Selo Topolnica 
2  Topolni~ka reka pred mostot na patot [tip - Radovi{ 
3 (PV 3) Bu~imsko ezero  (Istek od brana) 
4 (PV 2) Povr{inska voda od kop (Jasenov dol) 
5  Bunarska voda (pumpna stanica na rudnik Bu~im) 

4NH

3NO

2NO

4PO
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Pozicii na emisionite i drugite kontrolni to~ki za vodi 

PV1

PV2 PV3 
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Prilog 1 

 

Hemiski analizi na voda 

(Rudarskogeolo{ki fakultet, [tip) 
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EMISII NA BU^AVA 

 

 

 

 

 

Bu~im DOOEL, Radovi{ 

Barawe za zvola za usoglasuvawe  

so operativen plan 
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Dodatok VI.5 

 

EMISII NA BU^AVA 

 

SODR@INA 
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1. Topolnica (podno`je na branata).........................................................4 

2. Povr{inski kop......................................................................................5 

3. Flotacija vo prostorot okolu mlinot.................................................6 

4. Pred zgradata na flotacija .................................................................7 

5. Otpad me|u flotacija i rezervoari za voda ......................................8 

6. Fudbalsko igrali{te vo seko Bu~im...................................................9 
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Voved 

Ovoj del od materijalot gi sumira detalite za emisiite na 
bu~ava. 

Merewa na bu~ava se izvedeni vo vremenski period koga se 
vr{i iskop na surovina i po~etok na proivodstvo. 

 

Emisii na bu~ava 

Podolu dadeni se rezultatite od izmerenite vrednosti na 
bu~ava. So ogled na faktot {to rudnikot e postaven nadvor 
od urbana sredina, t.e daleku od naseleno mesto, kako i 
spored dobienite podatoci za vrednostite na bu~ava vo 
rudnikot Bu~im mo`e da se zaklu~i deka nema vlijanie vrz 
ovoj medum so rabotata na rudnikot. 
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1. TOPOLNICA (PODNO@JE NA BRANATA) 
 

 
Date Time=06/12/08  13:15:00  

Coordinates 
X=615064
Y=613781

Sampling Time=1  
Record Num= 301  
Leq Value 51,1
SEL Value 75,8
MAX Value 66,2
MIN Value 40,7
Freq Weighting A
Time Weighting Fast
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2. POVR[INSKI KOP 
 

Date Time=06/12/08  14:11:00  

Coordinates 
X=613208
Y=614773

Sampling Time [s] 1
Record Num 300
Leq Value   [dB] 55,1
SEL Value  [dB] 79,8
MAX Value [dB] 66,5
MIN Value  [dB] 44,5
Freq Weighting = A       
Time Weighting = Fast  
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3. FLOTACIJA VO PROSTOROT OKOLU MLINOT 
 
Date Time 6.12.2008 13:42

Coordinates 
X=613430
Y=613837

Sampling Time [s] 1
Record Num  301
Leq Value [dB] 87,1
SEL Value [dB] 111,8
MAX Value [dB] 87,9
MIN Value [dB] 85,8
Freq Weighting     A 
Time Weighting Fast
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4. PRED ZGRADATA NA FLOTACIJA 
 

Date Time=06/12/08  13:48:00 

Coordinates 
X=613393
Y=613850

Sampling Time 1
Record Num 300
Leq Value 69,1
SEL Value 93,8
MAX Value 71,3
MIN Value 67,3
Freq Weighting A
 Time Weighting Fast
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5. OTPAD ME\U FLOTACIJA I REZERVOARI ZA 
VODA 
 

Date Time= 06/12/08  13:58:00

Coordinates 
X=613414
Y=613850

Sampling Time [s] 1
Record Num 300
Leq Value [dB] 47,2
SEL Value [dB] 72
MAX Value [dB] 54,6
MIN Value [dB] 44,4
Freq Weighting A
Time Weighting Fast
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6. FUDBALSKO IGRALI[TE VO SEKO BU^IM 
 
Date Time=06/12/08  14:44:00 

Coordinates 
X 612253
Y 614802

Sampling Time [s] 1
Record Num  301
Leq Value [dB] 46,4
    SEL Value [dB] 71,2
MAX Value [dB] 62,3
MIN Value  [dB] 35,8
Freq Weighting  A
   Time Weighting Fast
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Slika 1 Mesta na monitoring na bu~avata (broevite odgovaraat na onie odizve{tajot) 
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Laboratoriski Izve{taj br. 022/08 
od izvr{eni merewa na emisija na zagaduva~ki supstancii vo 

vozduhot od  DPTU"BU^IM" dooel Radovi{ 
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Nara~atel: DPTU “BU^IM” dooel Radovi{ 
 
Adresa: Radovi{ 
 
Lice za kontakt: Van~o Kocev 
 
Datum na izvr{eni merewa: 18.03.2008 god. 
 
Merewata se izvr{eni od: Laboratorija za ekolo{ki ispituvawa “Tehnolab”  
       Marjan \urovski dipl. in`. po za{. na `iv. sred. 
       Nikola Pavleski dipl. hem. in`. 
              
Datum na dostava na primerocite od merewata do laboratorijata: 19.03.2008 g 
 
Datum na vr{ewe na analiza: 19.03.2008 god. 
 
Datum na obrabotka na podatocite: 19.03.2008 god. 
 
Datum na izdavawe na izve{tajot: 26.03.2008 god.  
 
 
Odgovoren:  
Marjan \urovski dipl. in`. po za{. na `iv. sred. 
(tel: 02 2 448 058/lok 15) 
 
Odobruva:  
M-r Magdalena Trajkovska Trpevska 
 
 
 
Broj na kopii: 3                              Broj na kopija:  
 
Broj na strani: 14         
 
Broj na prilozi: 1 
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1.0. VOVED 
 
Vrz osnova na dogovor br.03-3/85 od 18.03.2008 god. sklu~en so 
DPTU"BU^IM" dooel Radovi{, "TEHNOLAB" doo Dru{tvoto za 
tehnolo{ki i laboratoriski ispituvawa, proektirawe i uslugi, Skopje, 
prevzede obvrska da izraboti Izve{taj od izvr{eni merewa na emisija na 
zagaduva~ki supstancii vo vozduhot od kotlarata i sistemite za otpra{uvawe 
vo proizvodniot proces. 
 
Izve{tajot mo`e da poslu`i za ocenka na sostojbata na emisioni parametri 
vo soglasnost so Pravilnikot za maksimalno dozvolenite koncentracii i 
koli~estva na zagaduva~ki supstancii {to mo`at da se ispu{taat vo vozduhot 
od oddelni izvori na zagaduvawe (Sl. vesnik na SRM, br.3/1990god.) 
  
Metodolo{kiot priod vo snimaweto daden e vo Poglavjeto 2.0. 
 
Sanitetskite i tehni~kite normi za dozvolenite koncentracii na 
zagaduva~ki supstancii {to se ispu{taat vo vozduhot daden e vo poglavjeto 
3.0. 
 
Rezultatite od snimaweto se dadeni vo poglavjeto 4.0. Rezimeto od 
ispituvawata e dadeno vo poglavjeto 5.0.  kako preporaki. 
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2.0. METODOLOGIJA, MERNI MESTA I INSTRUMENTI ZA   
IZVEDUVAWE NA ISPITUVAWA 

 
Metodologijata za sledewe na emisijata na zagaduva~ki supstancii vo 
vozduhot  {to ja primenuva Dru{tvoto za tehnolo{ki i laboratoriski 
ispituvawa, proektirawe i uslugi, “TEHNOLAB” doo - Skopje se izveduva 
spored standardite: ME ISO 9096:2003 i ME ISO 10780:1994.  
 
Vo soglasnost so ovie standardi, mereweto na emisija na zagaduva~ki 
supstancii vo otpadnite gasovi se sostoi od izokineti~ko oprobuvawe koe 
opfa}a: 
- odreduvawe na temperaturata vo otpadnite gasovi [oC] 
- odreduvawe na stati~ki i dinami~ki pritisok [kPa]  
- odreduvawe na brzinata na struewe na gasnata sme{a [m/s] 
- odreduvawe na volumenskiot protok na otpadnite gasovi [m3/h i Nm3/h] 
- odreduvawe na koncentracija na zagaduva~kii supstancii (CO, SO2 i NOx ) 

vo otpadnite gasovi [mg/Nm3] 
-    gravimetrisko izvlekuvawe (ektrakcija) na cvrsti ~esti~ki od otpadnite  

gasovi. 
 

Pri oprobuvaweto vodeno e smetka za izborot na mestoto na postavuvawe na 
otvorot na ventilacioniot kanal, so cel da se obezbedi zemawe probi koi }e 
ja pretstavuvaat prose~nata sodr`ina na sostavot na gasovite koi se 
emitiraat vo `ivotnata sredina.  
 
Mernite mesta kade se izvr{eni merewa na emisija na zagaduva~ki 
supstancii vo vozduhot se prika`ani vo prilogot na strana br.14. 
 
Merewata na stati~ki pritisok (Pst), dinami~ki pritisok (Pdin) i brzinata (v) 
na gasnata smesa vo kanalite se vr{eni so instrument testo 512, spored 
standardot  ME ISO 10780:1994  (Slika br.1). 
 
Temperaturata na gasnata smesa (t) vo kanalot e merena so instrument testo 
925, spored  standardot ME ISO 10780:1994  (Slika br.2). 

 
 
 
 

Slika br.1 i 2: Instrument testo 512 i testo 925 
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Zemaweto na probi od O2, CO, CO2, SO2, NOx i opredeluvaweto na 
koncentracijata na istite vr{eno e so gasen analizator tip testo 33 spored 
metodata ME 540 (Slika br. 3). 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Zemaweto primeroci i odreduvawe na koncentracijata na cvrsti ~esti~ki vo 
izleznite gasovi e vr{eno so izodinami~ka sonda i instrument vakuum pupma 
APA – 20 spored standardot ME ISO 9096:2003 (Slika br.4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 

            Slika br. 4: Vakuum pumpa APA  

Slika br. 3: Instrument testo 33 
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3.0. INTERPRETACIJA NA DOBIENI PODATOCI 
 

Interpretacijata na dobienite podatoci se potpira na “Pravilnikot” za 
maksimalno dozvolenite koncentracii i koli~estva koi smeat da se 
ispu{taat vo vozduhot od oddelni izvori na zagaduvawe (Slu`ben vesnik na 
SRM br.3/1990 god.) vo koj se propi{ani maksimalno dozvolenite 
koncentracii (MDK) i maksimalno dozvolenite koli~ini (MDKO) na 
zagaduva~ki supstancii vo cvrsta, te~na i gasovita sostojba {to smeat da se 
ispu{taat vo vozduhot od industriski, komunalni i drugi izvori na 
zagaduvawe. 

 

Interpretacijata na dobienite rezultati izvr{ena e: 
 

1. Spored ^len 3 kade zagaduvaweto na vozduhot se izrazuva vo forma na: 
 

a) masena koncentracija na {tetni materii vo [mg/m3] vo suviot izlezen 
gas pri normalni uslovi (T = 273,15 [K] i p = 1.013 [mbar]), 

b) masen protok na {tetni materii koi se ispu{taat vo vozduhot vo [kg/h],  
[g/h] emitirano koli~estvo (EKO). 

 
Emisionite koncentracii dadeni vo zavisnost od koncentracijata na 
kislorod vo izduvnite i dimnite gasovi, se presmetuva spored ravenkata: 
                                                                

EN = 
2

2

21
21

O

O

M
N

−

−
EM 

 

kade {to oznakite gi imaat slednive zna~ewa: 
           EN – emisiona koncentracija propi{ana za kislorod vo gasovite; 
           No2 – referentna koncentracija na kislorod vo % (vol.) vo gasovite; 
           Mo2 – izmerena koncentracija na kislorod vo % (vol.) vo gasovite; 
           EM  - izmerena emisiona koncentracija. 
 
2. Spored ^len 5: Emisijata na vkupnata pra{ina vo izlezniot gas od oddelna 

postrojka ne smee da bide pogolema od: 
 

g/h Emisiono koli~estvo g/h MDK mg/Nm3 
nad 500 50 

do vklu~itelno 500 150 
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3. ^len 11 (to~ka 2) kade {to se propi{ani MDK vo [mg/Nm3], za ogni{ta na 

te~ni goriva: 

MDK [mg/m3] pri 3% O2 

toplotna mo}nost na ogni{teto [MW] 
Emitirana materija 
ili referentna vrednost 

1 - 50 50 - 300 nad 300 

^aden broj, spored  
JUS B.X. 8,270 

2 2 2 

Jaglerod monoksid (CO) 170 170 170 
Azotni oksidi (NOx)  
izrazeni kako NO2 

350 250 150 

Sulfur dvooksid (SO2) 1.700 400 400 
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4.0. REZULTATI OD IZVR[ENI MEREWA  
 

 Rezultati od ispust od kotlara 
 

Objekt DPTU “BU^IM” dooel Radovi{ 
Merno mesto Ispust od kotlara 
Datum i vreme na merewe 18.03.2008 god. vo 12h 

Terenska oznaka A1 022/08 Laboratoriska oznaka 11 022/08 
Podatoci za postrojkata 

Kotel tip 
Snaga 
[MW] Gorivo 

Potro{uva~ka na 
gorivo [kg/h] Namena qA [%] λ ^aden 

broj 
EMO Celje 2,326 nafta 65 - 220 zagrevna 18 1,68 0 

Osnovni fizi~ki parametri 

Parametar Metoda Edinici 
Izmereni 
vrednosti

Povr{ina na popre~niot presek na kanalot  / [m2]  0,23 
Temperatura na izlezni gasovi ME ISO10780:1994 [0C] 327,30 
Sredna brzina na gasot vo kanalot ME ISO10780:1994 [m/s] 10,30 
Volumenski protok na gasot ME ISO10780:1994 [m3/h] 8.528,40 
Volumenski protok na gasot sveden na norm. uslovi ME ISO10780:1994 [Nm3/h] 3.877,80 
Koncentracija na cvrsti ~esti~ki vo dimni gasovi 

Emisioni veli~ini  
Koncentracija MDK Emit. koli~.Parametar Metoda 

[mg/m3] [mg/Nm3] [mg/Nm3] [kg/h] 

Cvrsti ~esti~ki (pra{ina) ME ISO 9096:2003 8,00 17,59 50 0,07 
Koncentracija na zagaduva~ki supstancii vo dimni gasovi 

Emisioni veli~ini  za 3% O2 
Koncentracija MDK Emit. koli~.Parametar Metoda 

[mg/m3] [mg/Nm3] [mg/Nm3] [kg/h] 

Kislorod (O2) [%] ME 540/ ISO10780:1994 8,30%    
Jaglerod monoksid (CO)  ME 540/ ISO10780:1994 12,00 26,39 170 0,10 
Sulfur dvooksid (SO2)  ME 540/ ISO10780:1994 8,00 17,59 1.700 0,07 
Azotni oksidi  (NOx)  ME 540/ ISO10780:1994 176,00 387,08 350 1,50 
Jaglerod dvooksid (CO2)  
[%] 

ME 540/ ISO10780:1994 9,40%    
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 Rezultati od ispust od ciklon na primarno drobewe 
 

Objekt DPTU “BU^IM” dooel Radovi{ 
Merno mesto Ispust od ciklon na primarno drobewe 
Datum i vreme na merewe 18.03.2008 god. vo 18h 

Terenska oznaka A2 022/08 Laboratoriska oznaka 12 022/08 
Osnovni fizi~ki parametri 

Parametar Metoda Edinici 
Izmereni 
vrednosti

Povr{ina na popre~niot presek na kanalot  / [m2]  0,36 
Temperatura na izlezni gasovi ME ISO10780:1994 [0C] 15,70 
Sredna brzina na gasot vo kanalot ME ISO10780:1994 [m/s] 20,26 
Volumenski protok na gasot ME ISO10780:1994 [m3/h] 26.256,96 
Volumenski protok na gasot sveden na norm. uslovi ME ISO10780:1994 [Nm3/h] 24.794,07 
Koncentracija na cvrsti ~esti~ki vo dimni gasovi 

Emisioni veli~ini  
Koncentracija MDK Emit. koli~.Parametar Metoda 

[mg/m3] [mg/Nm3] [mg/Nm3] [kg/h] 
Cvrsti ~esti~ki (pra{ina) ME ISO 9096:2003 227,06 240,46 50 5,96 

 
 Rezultati od ispust od ciklon na sekundarno drobewe 

 
Objekt DPTU “BU^IM” dooel Radovi{ 
Merno mesto Ispust od ciklon na sekundarno drobewe 
Datum i vreme na merewe 18.03.2008 god. vo 18 45h 

Terenska oznaka A3 022/08 Laboratoriska oznaka 13 022/08 
Osnovni fizi~ki parametri 

Parametar Metoda Edinici 
Izmereni 
vrednosti

Povr{ina na popre~niot presek na kanalot  / [m2]  0,36 
Temperatura na izlezni gasovi ME ISO10780:1994 [0C] 14,20 
Sredna brzina na gasot vo kanalot ME ISO10780:1994 [m/s] 33,70 
Volumenski protok na gasot ME ISO10780:1994 [m3/h] 43.675,20 
Volumenski protok na gasot sveden na norm. uslovi ME ISO10780:1994 [Nm3/h] 41.426,84 
Koncentracija na cvrsti ~esti~ki vo dimni gasovi 

Emisioni veli~ini  
Koncentracija MDK Emit. koli~.Parametar Metoda 

[mg/m3] [mg/Nm3] [mg/Nm3] [kg/h] 
Cvrsti ~esti~ki (pra{ina) ME ISO 9096:2003 10,00 10,54 50 0,44 
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 Rezultati od ispust od rotoklon br. 7 

 
Objekt DPTU “BU^IM” dooel Radovi{ 
Merno mesto Ispust od rotoklon br. 7 
Datum i vreme na merewe 18.03.2008 god. vo 1930h 

Terenska oznaka A4 022/08 Laboratoriska oznaka 14 022/08 
Osnovni fizi~ki parametri 

Parametar Metoda Edinici 
Izmereni 
vrednosti

Povr{ina na popre~niot presek na kanalot  / [m2]  0,79 
Temperatura na izlezni gasovi ME ISO10780:1994 [0C] 14,10 
Sredna brzina na gasot vo kanalot ME ISO10780:1994 [m/s] 16,54 
Volumenski protok na gasot ME ISO10780:1994 [m3/h] 47.039,76 
Volumenski protok na gasot sveden na norm. uslovi ME ISO10780:1994 [Nm3/h] 44.699,52 
Koncentracija na cvrsti ~esti~ki vo dimni gasovi 

Emisioni veli~ini  
Koncentracija MDK Emit. koli~.Parametar Metoda 

[mg/m3] [mg/Nm3] [mg/Nm3] [kg/h] 
Cvrsti ~esti~ki (pra{ina) ME ISO 9096:2003 9,29 9,78 50 0,44 

 
 

 Rezultati od ispust od rotoklon br. 3 
 

Objekt DPTU “BU^IM” dooel Radovi{ 
Merno mesto Ispust od rotoklon br. 3 
Datum i vreme na merewe 18.03.2008 god. vo 2030h 

Terenska oznaka A5 022/08 Laboratoriska oznaka 15 022/08 
Osnovni fizi~ki parametri 

Parametar Metoda Edinici 
Izmereni 
vrednosti

Povr{ina na popre~niot presek na kanalot  / [m2]  0,79 
Temperatura na izlezni gasovi ME ISO10780:1994 [0C] 13,50 
Sredna brzina na gasot vo kanalot ME ISO10780:1994 [m/s] 11,68 
Volumenski protok na gasot ME ISO10780:1994 [m3/h] 33.217,92 
Volumenski protok na gasot sveden na norm. uslovi ME ISO10780:1994 [Nm3/h] 31.565,74 
Koncentracija na cvrsti ~esti~ki vo dimni gasovi 

Emisioni veli~ini  
Koncentracija MDK Emit. koli~.Parametar Metoda 

[mg/m3] [mg/Nm3] [mg/Nm3] [kg/h] 
Cvrsti ~esti~ki (pra{ina) ME ISO 9096:2003 32,14 33,82 50 1,07 
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5.0. PREPORAKI ZA KORISTEWE NA REZULTATITE1 
 
Vrz osnova na podatocite dobieni od izvr{enite merewa i analizi na 
emisijata na zagaduva~ki supstancii vo vozduhot, a imaj}i go vo predvid 
tehnolo{kiot proces konstatirano e slednoto: 
 
1.0. Rezultatite od snimawata i analizite poka`uvaat deka vo soglasnost 

so "Pravilnikot za maksimalno dozvoleni koncentracii i 
koli~estva" (Sl. vesnik na SRM br. .3/90 god.), ima nadminuvawe nad 
MDK za azotni oksidi (NOx) od ispustot od kotlara i cvrsti ~esti~ki 
- pra{ina za ispustot od primarno drobewe. 

 
2.0. Se prepora~uva kontrola na kvalitetot na upotrebuvanoto gorivo i 

kontrola i odr`uvawe na re`imot na rabota na kotelot 
 
3.0. Podobruvawe na efikasnosta na sistemot za otpra{uvawe na 

primarnata drobilica  
 
4.0. Periodi~no merewe na emisijata na zagaduva~ki supstancii vo 

vozduhot {to e vo soglasnost so Pravilnikot za maksimalno dozvoleni 
koncentracii i koli~estva na {tetni materii {to mo`e da se 
ispu{tat vo vozduhot od oddelni izvori na zagaduvawe (Sl. vesnik na 
R.Makedonija br.3/90 god., ~len 4). 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
Zabele{ka:  Rezultatite prika`ani vo ovoj izve{taj va`at samo za uslovite i re`imot na 

rabota za vreme na vr{ewe na merewata.  
Umno`uvaweto na ovoj izve{taj e dozvoleno samo kako celina. Delovi od ovoj 
izve{taj nesmeat da se umno`uvaat bez pismeno odobrenie od TEHNOLAB doo 
Skopje 

 
 
 

                                                 
1 Ne podle`i na to~ka 5.10 od ISO 17025 
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PRILOG 
 
Vo prilog se prika`ani mernite mesta na koi se izvr{eni merewa na emisija 
na zagaduva~ki supstancii vo vozduhot:  

 M.M. 1 - ispust od kotlara 
 M.M. 2 - ispust od ciklon na primarno drobewe 
 M.M. 3 - ispust od ciklon na sekundarno drobewe 
 M.M. 4 - ispust od rotoklon br. 7 i  
 M.M. 5 - ispust od rotoklon br. 3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

M.M. 1

M.M. 2

M.M. 3 M.M. 4 M.M. 5

 

Slika br. 5: Merni mesta kade {to se izvr{eni snimawa 
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23841
23&42
Mpqr$$'r$xda:

2385t
23882
Megtononotl&:

2iEAl
23&&2
Mefionorcxdq:

,3&fi
?J,8r2
I\{ocm,0on$6a:

trXJIOf: Onrc ne rrcPnn rrocra

*oncrmp oa xn4>ojanosnl{re' c Tonorslqa

Tonorrr.{ca pen, Ilp€A MocT

Fyxnuero EaePo

noaplln{ sra B0r3 ol KOn (Iacerros Aon)



, c

f  
' , . r . . ,  

; . ' ; , ; ; . , ,  j . i ,  ; : : l  : : . . , . . . . ,

1.1 | r -  
L t '  ; r ' : - r '  i  " ,  i . : : , , , t t  t  i , , t , i . i i ,, . , - . ' .  .  
. r  ,  

, .1 
|  " '  ; . : ! . r t  I  i ,  ,1 i , i i i - i : ! l - - !  -^ , t i t , .

' r ' ; r n l  i : ,  1  :  ' , 1  l t :  \ ' - t r , .  : . r , l i i  r i r j  r  i l , r - 1 t : T r ; . r i l ;t . ' ,  l r  y. . r  t  1, , . ""r .*rr , ru t t i r , r ,- ls

T I  3 B E M T A J
O.it XSMIICXATA'AEOPATOPUJA IIA PY,qA?CKO-TEOJIO||IXITOT {PAKYJITET BO

uTHn 3A IISBp|IEUATA XEMTTCKA AltAJrr{3A rrA np}|MEpoun o& BonA Bo
HEnOCpEnHA OKOJIuHA HA pt AI |KOT itryr{r{Mi_f A.uoBr tl

:euenu xa qen 21. 08. 2(Xt ro[Hua

'- ce oA{ecyaa 3a e3epc(tr EoAn u aKyMynaqxri

i.. xonexrop og xnApojzlroaurure-c. Tonornlrqa,
2. Tonornuqxa Pera npeg uoc'ror (ua naror Lllran-Pagoauur),
3. Fy'uxcro E:epo {nrrex og 6pa[a),
4. rroapruuHcxa BoAa og xol (Jaceuoa [on), n
5.byxapcra aoga (rryMnna cralrrrrla Ha pygxxr Eyuxr!.r)

3a npeue Ha repeHcl{nre aKTfiBHocrgr ax.xyryeajf,a ru tyra onpo6ysarLero u
MepelLero na $u:n"rxxre napaMerpt pH n reMnepa"ypara (Aarycr, 2007), ro
ogltoc Ba rlperxoAxuor rl3aeruraeri r*eceq (Jyan, 2007) 6erue roucrarnpau

4 7

flapauerlp I 2 3 4 5 MgK
lll r(Jtrcn

Eala 6c6ojea cra6d 6e36(isa cna6<, 6rB6ojda cna6o
iraMnTcta

2. M upva6a 6er 6e3 |rc3 6el cra6{}
3a6eJt cr<r asa

3. I e)luepatuyp t, "L t4 ,3 11 \ 24 ,  I t t  a 19,0
4, DH opeAqocia 6,6 4 , t 3.8 5,8 6,0 + 6,J
5. XIIKp$,o!, mg/, O: E 8 0 6,50 9,7$ 6 , 1 0 j ,0l  i  10,0
6. Brcyiex cye oc&afror

npu 105"C. nts/l I  t75 5 t03 69t0 11000 t802
7. Pa.i q: p:trt| \a,t eqnt], mg/| I t00 4930 6836 t27AO | 740 r 000
8. Cyciieudapaa!

aoiiepuu, nq/l 73 l0{) i 0 - 6 0
g. ryyp Qu-, ns/t 0,020 ,20 1 2 , r 0 t7,50 0,045 0,05

10. Cpe6po lg'. ng/l 0,020 0,033 0,025 0,045 0.0  t5 0,02
I  l . Attottrjor NHI , ng/l 0,6 r0 rrco^p. fie<'lp. seoAp. 0,090 10,0
17. Hutuptttrtu NQ, , nry/l t6,20 17.00 17,45 l l , i 0 15 .0
I 3 . Hu-uptriliu NOi , ng/l 0,140 <0.00r <0,001 0. t60 0,005 0,5

Btyi u

*oc(bdia.u POI- .us/t 0,03? 0,065 0,050 0.t ?o 0-0?5
0,0071 + 0,01
0,01 | + 0,02*

t ) . Eae Kifrpo c^p a \od au aoc li,
pS/snt
npo, ott, //h



tr;::ffiH.HXX?,fi"J::l?a:rvp-*re' a 3aparx raKanor-*apa,.rep Ha*i,:; j^a@ffiffi :'":fi ;ffi f,?fl ,'*1;""o""os"*opHoi"^"ol";
rrp3 ocHoaa ua go6ueut,

:ry:n*;ixmrofrffikd":L::h::ffi:;1";"ffi ff *tffff #i
(MAf) p..r";;"ilT#^:ll:: 

tr€ MaxQrMarHo Ao3Boirel{nre KorlqsH, paldrl4ept,i.5.+isi,[i*"#iLYi#]i,i^WVf;:i$T:T;Xtr;t,m
L. r n 4), cpe6po (npo6a 6o.2.3 u 4), nrnpo,n" qry|oA^'i,i n +1 

.n oxytutu tpocQtantt(npo6a 6p. 7,2,3,4 n 5). 
"o 

or"r,r""or" a Upeabiaa di',_oruEu*o,4uin rn ooduuleu Ypedaafia aa xatuiiopu.aa4ulo * ,o#,arl,ir;,".;;;;" , d.Ky^tylu4uuirie uuoore.u.Hufije aodu (. Ctt- BecHHK Ha f fra, 
,-op. "ii6l. 

supoo, Bucotnre
:::ffijff"u* 

na 6axapot so npo6rme ap. i, t,;"; ;;'";. uox<rra r:4peg6a ua

Paroro[xre,n ua xernrcxa :ra6oparopxja
xa pfrD-I rrm

u-p Becua 3ajroBa, Auflr. xe!r.r.. c.D.

Paroaogrnea lra rpoexr

ripo*. A-p
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I{ 3I} T] IIIT A J
O[ XEMI'CI(ATA IIAEOPATOPI{JA HA PYAAPCKO.TEOJIOINKI{OT OAKYJITBT I}O

lIITlln 3A I,I3BPIIIDHATA XtrMITICKA AllAtLI3A HA nPXMEPOIII| OA IrOAA llo
IrEIrOCptrnHA OKOJII{HA UA I'yIIIKKOT'EyqltMl|-PAAOBUII

zeuenn ua ge'l 72. 06. 2007 roguua

4- cc oAuecyB! 3a c3epc(x toAt rr a{yMy,naulttl

1. KoteKTop oA xfgpojaronnrure-c. Tctfon]rlua, ; : ' l i/-
2.Tono:rnxqra Pexa npeq uocror (xa naror IlIrs^n-PaAo0Il[), ! ff ,S qvt-
$) Ey.rlu'lcro Erepo (lcre x oa 6paHa;, . - '., ,,' 5 , ,
Qi nonpuruxcxa roAa oA Kon (Jaceuon l]o.rr), rr . - ",,1.. | 1
5.6yHapcxa lo,qa (lyMrrtla cral]rqa rra pygHrrr Eyvrri{) ( _- {, ( l,

3a rpeue Ha 'l 'epellcKlt're aK'r'uBHoc,rrr, nr<lyvysajru rn ryra oupo6ytjal6eTo lr
Mepebero ua Qrn:*unrre flapaMerplr pH u relrnepa.rypa'ra (Jynu,2007), eo oglroc
Ha IlperxoAHlror rr3leuraeH necerl (Maj. 2007) 6eue KoHcra"lrpaHa 3uaqure:rHa

flap:rmerup ,,
4 5 MAK

I I I  t(nrcn
Eolt 6e36ojHa crtlllo 6e36ojna cna6(,) 6e36().jHa cJIa6('

3aMATeta
2. Mupw6< 6e3 6e3 6e3 6e3 6e3 cra6o

3a6ere){cq{!a
3. I  c t r i tepdutypr t  I ,  

'C 14,2 32,1 28.4 t 6 , l
4. pH opeAflocm 6,4 4,3 1.9 6,1 6,0 + 6,3
5. Xll Kr,M,ay, nry/t O1 9,30 R  ' 5 6,6{} 6,00 5,{J |  -  I0.0
6. DKyUeH Cyt l  OCIUnUtOK

ipu 105"Q, ltg/l ta22 5 536 512 i 98  80 t3 3't.
P ac iltoo p e u t .tu ii e p w 4 n g/ | l00 l 54 46 5 r00 9801 t 7  5 l t000

$ . Cycitenduptau
^ailreyuL nE/! 2 l 90 2 l 19 82 l 0 = 6 0

9. Earcup Cu", ntg/l 0^0t2 9.8 3r .0 16.50 0.06 0,05
i0. Cpe6t)o Ag', nE/l 0.018 0.021 a,B2Z 0.026 0,015 0,01
1 t . Axaaujor Ntl, , ng/l 0.57S 1,600 lrcoltp. ncoAt. 0,090 I0,0
12. LIuiEpaFu NOI , ng/l 4.32 1 5 , 5 0 1 6 . 1 0 I6 ,50 1 1 , 0 0 r 5.0
13. Lluaquiuu NOI, Mgl

0 .315 <0,001 <0.001 0 . t 5 0 0.001 o {
14. Bkyixu

QocQuinu POI' .nrg/t 0,0t0 0,060 0.053 f J , l60 i),070
0,007 i + 0,01
0,01i  + 0,02r

15. E, eliL p oca p o o o O J1 u tto. fr ,
trtVtnt

16 . npouor, l/h



uap. ujar4uja Ea reMneparyprrre Iqof, ce. pa3JsI(yEaa ra uoge(e og 10oC' floroa

n"inuo""it pH npegnocrure n s4ao na;ates trporoK ua coga no Tolorrunqra Pexa

u Jacenon'&ol, a cxopo Ha npecyryBalr€ Bo nomK ucreK oA Sywtt'lcro Erepo'

Tarwre uapauerpx overynaao ce pe$nercrupaa r fia [oeAngr{Te peSy]ITarfi KoH ce

AaAenu ro ra6enara.
Bpe ocnoaa xa go6lreuure Pe3ytrra'rt oA ltsBFrrrexara xeMI{cKa afiatu3a Ha

rrp![Mepoqr{T6 Ha BoAfi oA heflocpeAua{a oKoJI[Ha na pyAnnxot ]Fyullu " -Pagonxm'

szorre,^re$tt. KoHqenTpar{nr Bo oEEoc Ha MaKCI'MaJUIO AO3BOIeUITe ROnIIeHTpa4Ifn

(M[K) perncrpnparra ce 3a creAfl]rre mqaMelpt paefrBope,ru uafrepua-(upo6a
6p.' i,2,\,4 x 5),'eycaexdupaHu rtamepuu (npo6q 6p. 2, 4 t 5), darcap (npo6a 6p' 2'

S, A i Sj, ip"Op6 (npo6a 6p. 2, 3 n 4), iufipautu (npo6a 2,3 a' 4) u exyanu Qo4lEtu
. (npo6a'6p t, i, r, 'i u s), jo 

"oroucso"r 
co Ypeddafra aa uacuQutca\uja ta aoduae

i'YpeAAaaa os Kat e\op.tsltptitt ta aodo[teqafrq $epafrq ary'+ryrttu4u'rfre u

iiodieauufie adu ("Gr. BecI 'lK Ita PM" 1 6p. 18/99). 3apags Bscoxn:re

Konr{enrpaquia ua 6arapor uo npo6rne 6p. 3 r 4 xe 6eule Moxua ogpeg6a Ha

ar'ronNjax.

PaKoBoAnaerr ua xeruncxa.ta6opltop4ia
na PflD'Illtrtt

M-p Becna 3ajxoBa, Auffi. xeu., c.P^

Paxooopurea na nPoe;rr

npoQ. A-p



#f )a r" 
fu2"trcqc-i*

apu_ ls
2+oz , y

u i n n m r n  r
oA XEMr{CKATA JTABOPAIOP|{JA ItA pylapcKo-fEolrofixlroT oAKylrTET sottrTT'IIl 3A R'IB}IEIIATA XEMITCXA AIIA'N3A HA IIPHMEPOqIT OA BOAA IO

rIx'IocpEIIEA oxoJIIrgA HA |'r/jll|n(tyr iByrrilu',-pAIottl'Il '

oeueru ra gex 20. 03- 200T mnasa

Ileprrclrp I ',
4 M4(

lll r.mcs1. 6oja 6ca,6ojE! cl|rgo
Stt aTeqa

6€6ojsa ena6o
3AXATeIt

6er6ojna cra6o
3AXaTeta2. Mtpuz6a 6e3 6e3 6ca 6e9 6e? cna6o

?a6€rrextrl'a3- Teai\paifryoa 4ae ,0 1,0 t3,0 14.0 t4,04. pn opeoHogu 6J 5,1 5.0 6,2 6 , 0 = 6XnKn a" n&/lO;- ,90 4,70 4.E0 5 , t 0 1 ,65 5,01 + 10.0BK{..en ga ocaVatrok
Epu ]05"C, np/l | !,15 ?r30 5ft0 t0226 16807. f aanoo perlt.uEL p u4 nE/I 2688 4687 9l57 t652 | 0008. CyAexnupaut
u&Aetu4 ngll l l t 0 l 30+ 60Earap c,{ie4ll- 0,05 5,40 21,63 7,85 0,04 905t0. Cw6po Ag'. n 0,003 0,012 0,o13 0,044 0,006 o,m

11. Alaor.lhK NHI , ngfi 0.610 r;7r5 FcoaP, r{eoAp, 0,01 t 0,0
12, Hutupnau NOI , ng/t 4.30 t5 , l0 17.20 12,30 15,0

Huaipaia!. NO. , a{
0,0 t2 0,0t 5 o,oto 0.012 0.001BxyArut

d""4"? pol-,ng/t
a.ot7 o,oz4 0,04 t 0,046 0,006

0,0471 + O,Ol
0,Ol I + 0,02.trcxnpocopod@

t&tm
16. Ilpoaoiil-

*- ce ogteqDa ra eaepca, Botri I ax]rxyrlalFr

l, xoaerrop oq xlqpnjaloanrnrc-c. Tonoruxqa,

i. :::T.yy 
p"Ra trpeA uoflur (fla narm lllrnn-pagoarn).

r. D).qrucKo lsepo (xcrex og 6paEa),
,{. rrolpuxtcrta BoAa oq xon (Jacenoa.0,ol), I
). oJmapcxa Bona (fiymllra craarqa Ba pytrHf,R 6y$rM)

. 
3a rpeue Fa 

"eperrcxrre 
EKrysyBaj*x r?,ryKa olpooyBarbero lly_"T-*_-:r" Qu-rx.c<xre napawerpy3H n rer,irl,paryparu lfufupr, rifft;;;;.;Ha rlperxoArrf,or E3BesrraeE ueceq (oenpyapa , zWi ie 6el xonsrarnpal{u serorl



uo3flaqr'TerrHE npor{eE BO r|3MepexlTle BpeAxocTrr, xaKo H3 TeM.Aeparypam TaKa sqapH,
Bp: ocnooa aa go6rerc:rc p€yJrrarr oA rr3Eprlerara xeMncxa anan!3a sa

rtpnMeporyrre Ea ho'Tn on [esocpeAnara oRoJrnrra s& pygsrRarr ,Eyrnu"_pagorrrl,

1:o,:y:y::rweFww 
ao oEsoc ra MaxcsMarn o Ao3BoreHr{re KofiqeflTpaqnr

ti\q{rt, p€rzsrplpau ce :}a creq{rre uapargrpr pacA,*opeau nafuepuu {np6a
?.r;.,r.1:?:!_",t), ?c1:Hdp*?uage4tu 1-op"o" op.'2, : u aj, 6axap {,,t;" 6p: t, t
23,:re:p! 1p"* up. 4), Huapa .Fu_(tw6a 6p. 3 n 4) a ercynxu eoi$autu (npo6a
9p. .2, J a 4), w coDracHocr co yped6atua aa pncudurcaquja m aodutrte uV_e1d6aaa_ aa KarvcroptEarp4o Hs Bodafra#fre, iiira", aKyaynat4tutue uaodle.AHuae eodu (, Ct. Becuxx_ na pM; 6p. riiSgl.' gd#u-;;*r;

::,T:"q* 
Fa 6a(apsr Bo rpo6Elr 6p. 3 t 4 ne 6enre uoxxa ogpeg6a HaaMoHutaK.

P*xoropre.n ra xerocxa na6oparopajr
roPf(b.lErm

u-p Becxa 3ajnona, AtrIIrr, xeM., c.p,

PsroBogtea ra rlme xr

opoq. s-proA@u&fuou"*
/.-tr i I

/  f \Jt  /{"v"d/
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I I  3BEI t rTAJ
Otr XDMITCXATA JIABOPANOPITJA f,A NTtrAFLX(}TEOJIOTTK}IOT OAKYJITET BO

ItrIIIII3AffiBPUEnA..'*TAXEUtr(XAAITAJIfi3AHAIIPTMEPOISIOABOIAB0
lrErIocPEffiA oKoJIf,nA EA rvlw({'r

seuers ua xes 21. 11. fi)06 ropora

IIlpexerep I a 4 M,K'
III ra*a

1. 6oja 6ca6ojEa crJrno
*u|al!ra

6e6ojm cna60
3aXaTeUa

6e:6ojta cIIa60
3:r aTexa., Mupw6a 6e3 6er 6e3 6e3 6e3 cra60

3a6enext[Ba
3. Tel.uepaiLypa t, oC l3B tz,0 l p t23 15,0

pE 6pcA$o& 6,1 { ? \ . ' 4,5 6,0 6,0 + 6,3
5 . XEXp*az ndl Oz 1 ? O 43E 4JS 4 , l o 1,65 5,01 10,0

BKrAen c)a ocfraAoK
fr.pu 1054C, tE&/! rwa 4745 6280 l 40 lo 1845

7- PaerVaap. u taamepu4 mg/l I O58 2908 6135 13366 t795 r 000
8. Cycfrzxlupaat

xofuepuq mg/l l 8 1797 145 624 56 3 0 + 6 0
h;axap Ct-, ng/l 0,005 rJ9s 0,460 2370 0,005 0,05

10. Cpettpo Ag', ng/l {,005 4,005 <0,005 0,0071 <0,005 0,02
l 1 Atotarjax NHi , ne/l 0Jl0 Eeolp, x€oAp. neoIIP. 0,530 t0 ,0

Huirpaifu NO, , ngn 424 14,05 16,56 16,80 r0,60 15,0
HuiapuEau NO, , ngn 0,320 {,00t <,00r 0,005 <0,00t 0,5

14. BKyar.u

QocQa-uu POI- ,ngn 0,$3'l 0,041 0,089 0,028
0,0071 + 0,01
0,0! I * 0,02'

t5. E^eKs.po.Ap o so a tus ocfq

16. Ilpofroq Yh

*- ce oqneqraa ea esepcg Bonx u arlaryna4nr

1- roaercrop og xx6pojaaonrure-c. Tonomqa,
2. Tolonnsqra Pexa 4peA Moorrrr (Ha narnt lllrnn-pagorulr),
3. 5)ryqMcxo E3epo (acrex o1 6paxa),
4. rtoBpirrssc(a Bona o[ xorr gaccfios Aor), !
5- 6ynapcxa noga (nylarura craruqa xa pyqHnr Ey.iav)

3a npeue Ha r€pexcrcnre atrraBuocru, auyrytaj*a m ryxa o{po6yBarlerol-r
MepeBe'ro na $rrr{rare napaMeTpn pH r rer,meparypaTa (Hoe},spx, 2006), so
oAHoc fia ryeTroFso|I u3BerrrraeH Meceq {orroMBpu, 2fia6) 6eue xoncrampax,
3a6ensxtrTeJles rra[ Ea 

"evnepa4prflE. 
3a paearxa oA rtMneparypxre 6lrue



g KoEcmlt.rpaso [exa pH 8pe&ocrgTe ce Baptrja6f,nE4 lto Bo ofi€erc.T Ha oHrre
oApeneru Bo trpglxopsr nsmDopmr u€Gsq,. oFocno 6eme Srrapgerra pcnarrraHo
Ma:ra rrpoueua Bo amutnosr sa pacmop*re r.e. pH_

Bps ocaoea na godaenre peynrtrn og urspro"u"ra xeMEcKa anarfi:ta fla
flpuMepoqrre ra Bona o[ xeuo€pepars orarma ga pypsxor '.By.rrma",p.agqsqru,

l:o,y:r" 
Kor eHTpaq,tr Bo o[Eoc sa MarcrMantro AqrBoJrentme Korqe]rTpaqnx

(M[K) perucrppaxr oe 3a cne5tut€ napa]rnr?f,: pacasoperru aqtrtepuu (noo6a
6p. L,2,3, 4 n 5), cycfrealapaua aafreput iqpoOa AB. 2. 4" 4i. 6axao fno"a" d"l z- ixafregut (ppo6a 6p.2,  , $, fiatcap (upo6a 6p. 2,3

r otq.Ar,tt *o4e4u (npo6a 6p. L, Z, 3, 4 x 5), nou 4), u$npatutu 4), rwaipafra {uqo6a 3 a 4) n arcy.iia1t eoc*qnn (npo6i Op. t, i, i, + u 31, 
"ocorracre{T co Ypeddana aa xaacu&urcaluia na eodufr)e u vi"ao"aa 

"o 
*o6"Eo-

lyiLX::y**:Bepafia u nodie.urufie ,oau (,;Cn.
::T :: 

PMj 6p- 1Sf99). 3ape'F nncoxrre-""q"*"puq* 
"a 

oaxapor eo npo6nre6p.23 u 4 se 6d" xodu oglr€,n6a sa arrcil{ar-

Ps{otf, owrer na xeurcira rrr6Elry4ia
n*PfiD-ltrrm

u-p Beeira 3ajrona, 4rlrr- xeM,, c.p.

Faxorogrme;r xa npoexr

rpo+.A-p T

L-
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I 4 3 B E I I I T A J
OA XEM1ICKATA JIAEOPATOPI{JA TIA PYAAPCKO .TEOIOIIIKT4T}T OAKYJITET BOulTnn 3A H3BP||TEHATA xEMr{cKn Alnnlr3a ni npanr;pouu ol *onr noHEnocpEAHA oxorrrrA HA pyAHt,1ioi ;;;fi;i;;i^ao*"u,

3eMcHn Ha ;1cu 2.5" 05- 2{X)6 rolrga

*- cc oqt{ccyfia 3a cterrijx}t tt{rlr, fi !xyMyraU!1!

I X:reKTop 
o xHlpojanoBrurre_c. TonolHr{qa,

z. r onojrHHqKa pexa noelr 6i;;;;;;;;i;,#L:ffi:,fi naror rrrrnn_pasor^r),
4. n_o.BpiluucKa agra oa xorr (Jacetoa,(r,rn). rr. oyxapcta uo,qa (nyunna craurrqa Ha pyAHnK 6yquM)

Ja BpeMe l|a repeHcKHTe aKrmHTrlr, axlyuyaajtr.r t-}-r TyKa onpooysalsero t,lMeper;ero xa <fra:avxnre noor::..11 pH u ,r'r-r.pu-frur"'ifrn"j. ,nOgl, oo ofir{oc }rirrlperxoqrruor rr3Benrraed Meceq (,qnpl{n, 2006i arJ; 
-;J;c_rarspaH, 

reHeFarcH.

ff*pexerap I 4 MTI(
Ill xnlaca6ojn rE3ah iHir cPdaHo 6r:&rjna crn6rr

Mupru6a Cx:r 6el 6c:t 6ca <la6rr
ia6crexrEBat eIuep.nt<ypQ t..'c

;t::;::=--* t 4 . l t ? , 1
4. l t . ) t8 ,4 t 5 . 5
5 .

-ink^.;ar?-, 6,0 4,5 4,4 6.2 6,0 * 6,.1
6 .

7

3,86 4.46 4.78 4 t j | ,7u 5,01 - t0,0o x y r tz x clt u ot iiit r tii o tc
tipu I05"C, np/l I 065 t 920 5792 r0050 ri45

8_

9.

_  f - - . . . .  - 4 . , n e ( p r ,  n t E 4

cvrxteturtpunu

;:#;;F!:T-

1045 | 8 ' 5 5690 9tt 5 | ] t 0 t 000

6 i 90 r20 . { i 3{) - (r0-n.oi
t 0 .

0,0 t5 0 . r r 6 o.098-d3t 0.980 0.015LP.uPo Ag , tng/l o nn t- o .0 t5
I I A-xo,tuitK NH, , nsx

Htrnp iiiu NO, , ne/l_-____-________ _
Huiipuiiiu NO, . ng/l

o.r27 0.002 0.0t
o.62A reoAp. reoIp. 'lc,rjlp. <).0t t0 .0t2.

9,86 8,5? 9,81 I4.00 15.0l-r_
0,{a8 o {m? 0,00t2

<0,{) |

0.003i --0,00 t 0,5l { .
gocjtniu pOi- .ns/l 0,085 .0,01 <0,01 0.070

0,007 | - 0,01
0,0r | .0,02,' r ' I

I-=-l
, o  t

Eaerciipocauo,iiii|f,E
ttS/sm-F--:::;::--r--



h qp--r [a aexneparypnre- 3a pa3r[Ka o11 TeMrreparyprtae 6euje
lG.rrpffo pxa pH BpeAHoc"r*€ ce Orraro sa|{areHr, a llrro e t HopManHo,
oFE noEEAara TclmepaTypa Ea pacTsoplrTe ycjloByaa 3aojreMeHa aKTuBHocT
r FrFrc qr6ro raxalego DH.

Bp om ra go6nenure rr;3ynraru oA n3opueuara xeMncxa ariarg3a Ha
TIEFElq,e ia Eoffi oA Eenocpe4Hara oKoJllHa Ha py[H*Kor .6yl1lu'-pagoevnr,

y r'rryErparsoa Bo onHoc Ha Maxc$Majrdo Ao3BoneHrrre KoHrlelrTpaquu
Q|[f,) pcrecrprpam ce 3a crregHffTe napaMerpn: pacuaoDeHu .t"rstnerlutt lnoofla
6p-1. 2, 3._a n $ . clcucxdupanu xnfiepuu (ipo6a' 6p.'2,3 w 4j.6axap lnpoOa Op. Z. :
:-1): _ep6po {ryo6a 4) u soya u Soceiau (npo6a 6p.' 1}, no conracxocr coyryEeo 

:a xaocu$uxat4la na sodufre u Vped6otua sa rcau-teiopusa4tla un
1ry*ya.y, ncpafr4 aKytyla4uuarre u tlodaeu.au*e eoda (.Ca. seiro* ,ro pM',
6p. 1849). 3apagn nncorxre Konqen?pauuu xa 6arapor Bo apo6ll'rc 6p, 2, 3 u 4 ne
6etue Mo)r(Ha ogpeq6a na auoHujax.

Paxoaoguren ua xexf,cxs na6oparopr{is
sa plr}-Illrxn

. r,l=p Becna 3ajroaa,4nlll. xeM., c.p.

Paxorogxrc.r lra [poeKT

rrpor!. g-p T



. L  I  ! - .
- ) i  l l ,  i  P r : t l Y b J I l l K A  M ^ K c i l o l l l l j ^

l { l lHa lc r l lP ( - t  t to  r ' \  ' i t rB( ) ! ' r lA  ( :P l :a l l l lA  t ' t  l lPo( ' l ' ( ) f r l< t  l l ! lA l lL lP , \ l t ' } I '

< -'rvra(6A lA i{(t'lBC)TI lA CtliilullA

,J( ltt ltar(, tat.Hll

I{3BEMTAJ Otr AHAJII{3A HA BOAA

OHPMA; $lTV ,,Eyvnu" AOO - Pa;1ool.trrt

IIIOCTPA: OrnanHs, rlo[3cMs]r $ p(,qHh Bolls

MOCTPIIPAHO O[: I{enrpanna Jla6oparopuja ra Xrrorrra (ipelNra lpxcyc-rRL' rra JlPXaBcti

uxcttertoP Bnonera IIau3oBa-

.trATAIBPEMA HA MOCTPHPAI$I-: 07. 12 2005 roa'

NAPAMETAP I 2

f,'',,'
MAK

I I I riaca

4 5 MIIK

I L'raca

pH 7,64 4;76 4,66 6J - 6,0 4, t  l 1 .61 6,5 . 8r5

XIIK ",".,, nsl O, 2,11 1.92 1 ,6() 5,Ol - 10.0 2.30 1 ,80 < 2 5

IlKy,it,t. c!(

nrili iiio{. nre/l

1082.{) 2601 .0 4746.0 11245.0 1640,0

Ptt<:it.eopenu
*tfrepu* mpl

r076J) 2545,0 4740.0 r0oo,o 1 123.i,0 t628,0 800,0

CrcfieAir.p(,u.
,sofr.iequu. ntg/t

6.0 56,0 6,0 30 - 6{l 10,0 1?.0 < 10,0

Atouu j<DtNH' ,mg/ l 0-8tll < 0"0 i < 0.01 10 0.0 t5 < 0.01 1,0

Huiiipatattt. Nl)r,

u { N

{}.375 3.656 15.0 tz.t ' te 4.63',1 r0,o

Huiipumu, N0;. 0.005 0.012 0.(fi4 0,5 {1.{114 0,()O{r 0,01

Bkytlr.u Ooc&arw,
P0', ng/l P

ll.o24 0.{ } t4 {).005 o,ood'- o$1
0.011 ' 0,02 +

0,04s 0.(lz5 < 0,fl)4

Eorap, mgll Lir 0.00$ 0.{}65 {) ,015 0.05 0.415 0,ffi6 0,0r

Cpe6po, mg/l Ag < 0,001 < t).0t)1 ().00 | 5 0.02

r,
0.004 0,002 0,02

II poi-tutt<, ni lh 36.{}

* - ce <lguecyua 3a esepcKl't aoAll n aKyMynaqxH



PENYEJII4KA MAKE]IOH14JA
M,,H!{CTEPCTBO 3A X<','BOT'IA gP€q'{HA H NP()CT'OFHC' N'AHI'PAII'I:

: IY) (6A 3A XHBOTHA CPE! I - I I IA

UeHutpalrHa na6opafropuja 3a 2.cu6ofiiaa cpeduaa

Kolexrop og XNgpojaJrosr{rgre - c. Tonorunqa
Tono:rrul.rxa peKa - trpeg Mocr aa raror IIIrr*r - Pagosraur
Eyvuucxo e3epo - RrreK og 6paHa
flonpruxncra roga og Kon
Fynapcra aoga

flpeva go6uenuTe pe3yJrraru Ha xeMncKa ax.rrll3a, BoAara oI KoneKTopol oA
xzgpoja.nosuurrero - c. Tononarqa ru lra[Mr{HyBa MaKcfiMaruo Ao3aoJreu[Te
Koxrlesrpaqm 3a napaMerpqre. PacEteopenu J,tamepuu u BKyuHu $oc$ai w,
BoAar.a oA Tonoltrrqxa peKa - rrpeq Mocr Ha nar,or lllrnrl - PaAos[u, ru
HaIMUiryEa MaKcllMir;rHo Ao3BoIeHrTe KorrlenTpaqnl sa napaue,rpare: pfl,
Pacfi.eopeur tauteput, Brcyuuu Qoc$affiu u Eatcap, BoAara oA Eyrilucro e:epo -
EcrEx oA 6patra m Ea[Mnuyna MaKc Margo Ao3BoJrer lre KosqeH'rpaqfi]t 3a
mparderprTe: pH, PacfraopeHu aruepuu tl Eyfiapar<ara BoAa | tranMunyBa
Mixq{uaJrrro Ao3BoreEr{Te Kourleuapaql{u 3a rapaMerprrre: Pac4iaopenu
.uafiepu4 Cyciizndupaau ,uafrepuu u Brcyfiutt Qoc$afru, corracno, Ypeg6a ':a

uaca$nr<argrja Ha Bol[rre n Ypeg6ara sa xareropu:aquja Ha BoAoreUH, e3epa,
utxyMyraqqn, r noA3eMHn Boglt ("Cr. Becnur ua PM"6p.18199)

flotnuuraxo og:

i ; ) .

1.
)

4.
5.



A rrArr, $ tr 4/ ( ay-r,t a:42*,4

P E 3 Y J t ' T A T } I
o.qI43BPIIIEHATA xEMIICKA AI'TAJII{3rt I{.,r r.r?l,rillrjpoq}r oA B0AA olrpyAHlcKo.I' 3A r;AK Ap " t;y rt r{M - pA.1l0 t}}lttr

3tiMEt tfi l-IA Jllit t: ft1.{t5.2{}r}5r.

flapauerlp I
Jn,6&6 dic

2 MAK
/ t  f t \  u  d 4 ^ . .

t- Ba ja 6cr o c l 6cr
-_):::-:::
eira6r:
'tlllvlill'cfl 

il.)
iVIupua6u i'rc:r 6e: 5er c r t a 6 o .

ta6circxltttga3. tc ttap(ut \t lJu l. l .
1- pt1 Gpco 0t:ut-=-=-:-.+

I 'tcrAaopcIt t(rtLrtt)t,r,t), nr,-rll i). 
--

-;;;.......- --- - '
.r  r  r  n_xl l , ,o.r.  l ) l tVI (),

6l(V cH cyB ()ctTirtir-!e r( tt

10.5"C,n,*/1

3-70 ,1.O7 tr,(rl l 6,3 - 6-05.
6 45.1i.{ 4:r..10 .r9.9.s 5.()  I  -  10.0't.

l 0 l ( )0 s5 td rrs( )
& Puct u ao pu t t t .ttn in r.' D u;.;t1t!ll 9S20 .5471 ii8{) 10009- Ly( tt?|t()upoHr| -tutt utetn ttt- twI| i4t\ I 100 30 -60ltt o{.,(tl2 Lu . tllll/l 431,4ti 205,4.5 57.74 0,05t1- Cpe6lto Atr., lns/l 0.02"5(r 0.r) l ?h 0.0()01 0,02tL ilnrTpu);g Na, rng/i
13. Eae rctu poc Ii poooil rraoriri. 1rS/snr
14. I7 potii,sn. lllt 

-

C7/] tr{_

flcrarr
rrl Pv;lapcxr>rcoJt()luKu tltarylr.cr,.lllrrrr

nporlr.,{? Tr41op llenure.r;ron

| - oTnailHa IJOIa Qll xaA8c]purulto (utjr itrit. ' luun,c (irrr}c,r,.rg it l l it.t.:Ja liy,,I1p) .J rr,tgi1p6 64,
2  - . r r t t a g t t a  R o / l : t  ( U l  H i U l t t ( ; t ) c  i I ( ) ( r ( ; l J i i l i . ; i J t r t r t r r c r r  i r t 1 q 1 , ,  j ; r r t 0 l ] t  1 d  (  , , 1 . , J 1 ,  n , , , . . , .
. 

HaTo (),'I t{ , trir pct<ir)
-t - (!'flrnA[il r]',tril o,r{ N.Jrcr.l '0P rl11 Xrrill loj;r.nrlrrtr l r.t 'u ( nl)u/trrr(I co (rflrirl{rrir r,.}Jtir (ur

aABOpclltH() oAl:ara.tr tru-l.t,c)
Bpr ocHosa 'nal pe3ynrarul,c 1r,6rre rrrr {ul n3lpl-,rcqarir xr3AqlcKn lHalJrlii i l r{& 3e]\{eHlrrerlrxqpot{}t, rlcruTe.ia lla/lMH}tyBuil,r' rlr irKu.tua,nllo ll(Brr(}jtcr I i lt.i l l l lrqcurpaqqia (M!K)olt cxeAHlrrc napaMerpr{: XllK^s11,6.1 ( 3a 'rol{u.re l; 2 rr 3); cyc'qsArtti*u' 

"r"r"pur, 1ruEF... 1 H 3) u 6axap (:a 
. 
rrylr.rrc l: ? n 3), rr{} c()rJr ircr()c.I. co ),pe<)6uiiiu ,tu

r ncuQunug t j l  t t t t  t r r . t d t t i t t t  t t  Yp t t ) 6 t t i t t t t . t t t  t a rn  ( t I t l , t t . . t r t r l  
l t t  l r ( !  ! r ( ) i t )  t ( , t l t t t 1 t t . ,  c . t rD t t i i t r t ,-rnydnltttunt( u trol,ttt,utt trr u<, rrr:t)ir ("|:l.scgllrr irir lrNll,; 6p. IS/()L)) ,,, i,,41,i 
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lfua 12- Pe3ynraru oA xeMgcKara aHanir3a xa noYBx 3a coAoxlrxara ha reujKl4 14
rCSlA Elilrlh ll OCtaHaTu UTeTHH eneM'eHTi,t tl3BpllleHa Ha aTOMCKO eMUC,lOha

GG(rloc{ria co lt}lrBfKruBHo cnperHara nna3Ma, ICP - AES (XeMrcKa nl6oparopuja -

FlnF.r€orE 1(t. ($arynrer lllrHfl )

MDK MeTant,

iyrlrM
u3MepeHI speAHocl4 (;rgr/l)

ov-1 ov-2 ov-3
%l t%l
0.r6 2.?0 l . J  I 1 .42

1,40 Fe 4.84 2.43 5.01

Ca |  _o3 0.479 0,706

N4s 2.00 0.671 0.&49

Nir 0. '131 0.029 0.043

K 0 . 3 1 6 '0.306

0,0;10 lvlr 0.o72 0.o42 0.065
't' i 0.r82 0.088 0,140

P 0.162 0.045 0 . 1 1 5

lmstgl Inr*,'l(gl
r? .50

Ctt 35-00 68.69 295.34
49.00

St' 20.81 22.33 9.49
0.70 Ba 244.45 78.73 s6.00
9.90 Ni 25.84 15.28 21.71
10.00

Cr 55.22 28.60 66.58
22.50 Zn 87.97 40.64
10.50

l)b 8.71 1 8.06 19.45
10.00

Co 1 9 . 6 8 lo.zq 1 9 . 1 4
0.20 cd 6.€4 7 ,04
50.00 79.00 38.00 88.00
i .  t 0

As 3.08 14.43 33.20
<0,5

AiI 0.53 0.20 0.36

I



s n B a F C  T t f  C  H A  3 X l l l r 4 T a - C x o a J e

n a 6 , 6 p ,  3 6 a 4
:08 .O5 ' ;?008 roE.

. . .  ' i  "  : '  
' . . .

" .l "'i 
- 'n t'ti:i '

i } j & ' F A B C T B E H A
'  

o o o ^

$ p o u n r o l {
I a  r H . { c  H  f i p 0  j
I e D H o  m c e  r n
B r {  B ( ) l l o B o n e H  o 6  J e K . r
l a r y E  H a  I p h e h
C T p i l H r i  3 i t  l j a r r r a l r a

t  D A a  3 a  I l t c t l c
4 1 2 1 9 8 4 2 3 0 0 0 1  E y u r , r r , r
0  o A a  o ' A  6 y H a p  6 p , 1 - 6 y , r n r
6 y u e H  6 y n a p  H , r  A r : H :  3 1  , 0 3 , 2 0 0 0
3 1 , 0 3 , 2 0 0 0  c o  r u c  o  S p .  O " l - C i A6  Y  q  H  f i  -  I I  P  E  T  I I  P  ? 1  J A T h E  3 A  P Y I A P C T B O  V  

- -

M I T A ] I Y P f I , I J A

6}TITI-  IPE T I I  P h J  ATHI
T E ' A I Y P T h  I  A
PAIOBTI

1 4 C I I P A B } . I O . : T

3 4  r I H E } I E

3 A  P v l l : A P C  t 0 0  h

PAn0B! tur

l''l A

X r r l e u n - y s 1 p 6 . r 1 . p 9 1
P e s n n y a : r e u  x l o p :

K d p  K T C p | . l c r i 4 r t !  i
0 . 0  u r l l n r

P [ 3 Y t l T A T 1 4  0 l l  ] 1 e  r I T y 0 A I l , A r A

I EP! l0I  f i  q.r  H pIrnrI  f tA 0 0 l l  A (  r ]  H 3 '4 q K 0 _ x r :  M .  )
t u 3 h q K y !  [ Q K f l  : J a T t ) ] r  ! ,

6 o j a  ( e r e [ e u r  p t _ C o )
I r l u p r a : r f l a  s . a  l S  c  r o r c l . t h  l l e  l : r r , r y c o r r . r  ( n r : q r { hB E y c  r { a  1 2  c r c n r : u r a  l l e n a N y c o B n  (  ' r ' t l.  H a T H r l c r

r 1 4 e u q k $ -  x e F r l c  x 1 4  l r o K a r : J .  r  c , ' r 4  
(  n g /  l  c  n l g r  '  t e u  ,

( r t q / l
u n  3 7 8 ,  1 6 K ( * s / l

r r p n  ? 9 3 ,  t m  i . c  r o S c l r  - l
\ ^ q / 1

{ m s / l

P e a y r r a T  f l a

5 . 0 0 0
f t . A !

1 , 0 0 0
5 , 0 0 0

B .  3 9 0
2 . 9 0 0

e 8 9 . 2 0 0
1 4 5 2 . 0 0 0

1 9 . 0 0 0

r ' t . 4 .
f t . l l  ,

5  , 4 2 0
6 8 , 0 0 0

3 7 2 , 8 0 0
0 . 0 4 0
0 . 1 2 0
8 .  ? 5 0

2 8 0 , 8 0 0
1 3 5 . 7 0 0

7 2 . 1 0 0
7 0 . 3 0 0

0 . 4 8 5
0 , 0 3 9
0 , 0 2 4

H . A .
H , A ,

0 , 0 0 5
H , A ,
H . A .

0 .  0 0 1
H . A .

s  . 2 3 7
2 9 . 4 0 0

H . | .

H . A .

p H
l l o r J r o u r y u a v x r  H a  K M n 0 . 1
B r y t c r . r  f t c T ; : t r r . l K .  f l l  r l c | ' a p y B n t l t
E n t'x r p rt rr n r 4 x it c 11 l] o r 11 i{ l14 u r) c 1.

. .  
C y { :  n  c F l A u  [ ] R r r h  h a T e p n L . t

{ e ! t } t t i  Kh  r l 0Ka l : : ] f l  . r ( ) J I t n

A n o H h  j { l K  K a K 0  i l : t 0 T
l l ! | r p r l - t . r a  i ( a K 0  i l i r 0 T
l l r . r r p a r r  { a K 0  i . t : l o . l .
X x 0 p x A h

C y n g a r E
t e r c:i. l)
i l a H r 6 H
l t ! r y o l l u A n
K a n q h y n
l r l i l r t | c : { !4y tv t
B x y n H a  T B p { r , ! H r r
K l p $ o t a l x l  t  n p A h x r r
6 a K . r P
t{ }t }.t K
0  r o B . o
K a A X u y r ' l
K o 6 . a r r
l f l 4 K C X

X p ( ) n  u o c  r l J i : l r e H T 0 r t
X p 0 M  u n y  | } H
A p c c n
X tt tr ir
C r p o H r t r , r y d !
n r - , r l K r r t . t r . c 1  m ' l  / l  n  i 0  C I
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{  d H  0
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C r o D e A  n c n n r y s a u r i e  l l a p a n e r p ! 1  ,  r t p r . l r e  D o K o r  l l [  0 ] i f  0 D A P A  f l A
l l p a B n r H ! ' t x  3 a  x ! t r t { e H e K a r a  t t c l l p n B } { o c  t  l i l  B o A i t r a  : t a  r r l / 1 e $ ( ) '

9 l . n r c r  6 p . 3 3 / 8 , 7  n  1 3 / 9 1

l l A q A I t l H K  l l A  0 A n E n E H r E  3 A  l l C l l l T v 0 A i l , E  l l A  B '

l i r i r n , x i r .  x c E .  T o A o p K : 1  L l B e r K o c K a
C n e { .  n o  c a H r ' r r f l p H a  x e x r j n
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I Z V E [ T A J 
 

OD HEMISKATA LABORATORIJA NA RUDARSKO-GEOLO[KIOT FAKULTET VO 
[TIP ZA IZVR[ENATA HEMISKA ANALIZA NA PRIMEROCI OD VODA VO 

NEPOSREDNA OKOLINA NA RUDNIKOT "BU^IM"-RADOVI[ 
zemeni na den 16. 01. 2007 godina 

 

 
 

 Parametar 1 2 3 4 5 MDK  
III klasa 

1. Boja bezbojna silno 
zamatena

bezbojna slabo 
zamatena 

bezbojna slabo 
zamatena 

2. Mirizba bez bez bez bez bez slabo 
zabele`liva

3. Temperatura t, OC 14,0 5,0 5,0 5,0 13,0 - 
4. pH vrednost 6,5 5,6 5,2 4,7 6,3 6,0 ÷ 6,3 
5. HPKKMnO4, mg/l O2 3,72 4,37 4,58 4,71 1,55 5,01 ÷ 10,0 
6. Vkupen suv ostatok  

pri 105 OC, mg/l 1258 2241 5920 10288 1709 
 
- 

7. Rastvoreni materii, mg/l 1164 2079 3369 9397 1624 1000 
8. Suspendirani  

materii, mg/l 24 64 75 71 54 
 

30 ÷ 60 
9. Bakar Cu2+, mg/l <0,005 1,73 0,47 0,99 0,004 0,05 

10. Srebro Ag+, mg/l <0,005 0,006 0,017 0,03 <0,005 0,02 
 

11. Amonijak −
4NH , mg/l  0,568 neodr. 

 

neodr. 
 
 

neodr. 0,478 
 

10,0 
 

12. Nitrati −
3NO , mg/l 4,31 15,96 15,33 16,31 10,09 

 
 

15,0 
 

13. Nitriti −
2NO , mg/l 0,332 <0,001 <0,001 0,003 <0,001 

 

 

0,5 
 

14. Vkupni  

fosfati −3
4PO ,mg/l 0,019 0,091 0,008 0,131 0,0013 

 

0,0071 ÷ 0,01 
0,011 ÷ 0,02* 

15. Elektrosprovodlivost, 
μS/sm 

- - - - - - 

16. Protok, l/h - - - - - - 
 
*- se odnesuva za ezerski vodi i akumulacii 
 

1. kolektor od hidrojalovi{te-s. Topolnica,  
2. Topolni~ka Reka pred mostot (na patot [tip-Radovi{),  
3. Bu~imsko Ezero (istek od brana),  
4. povr{inska voda od kop (Jasenov Dol), i  
5. bunarska voda (pumpna stanica na rudnik Bu~im)  

 
Za vreme na terenskite aktivnosti, vklu~uvaj}i gi tuka oprobuvaweto i 

mereweto na fizi~kite parametri rN i temperaturata (Januari, 2007), vo 
odnos na prethodniot izve{taen mesec (Dekemvri, 2006) be{e konstatiran, 



mal porast na temperaturite a {to e nevoobi ~aeno za ovoj period od godinata. 
Za razlika od temperaturite be{e konstatirano deka rN vrednostite se blago 
namaleni, a {to e i normalno, odnosno zgolemenata temperatura na rastvorite 
uslovuva zgolemena aktivnost na rastvorite odnosno poniski rN vrednosti.   

Vrz osnova na dobienite rezultati od izvr{enata hemiska analiza na 
primerocite na vodi od neposrednata okolina na rudnikot "Bu~im"-Radovi{, 
zgolemeni koncentracii vo odnos na maksimalno dozvolenite koncentracii 
(MDK) registrirani se za slednite parametri: rastvoreni materii (proba 
br. 1, 2, 3, 4 i 5), suspendirani materii (proba br. 2, 3 i 4), bakar (proba br. 2, 3 
i 4), srebro (proba br. 4), nitrati (proba br. 2,3 i 4) i vkupni fosfati 
(proba br. 1, 2 i 4), vo soglasnost so Uredbata za klasifikacija na vodite i 
Uredbata za kategorizacija na vodotecite, ezerata, akumulaciite i 
podzemnite vodi ("Sl. vesnik na RM" br. 18/99). Zaradi zgolemenite 
koncentracii na bakar vo probite br. 2,3 i 4 ne be{e mo`na odredba na 
amonijak.  

 
 
 
Rakovoditel na hemiska laboratorija 

   na RGF-[tip 
               
    m-r Vesna Zajkova, dipl. hem., s.r. 
 
 
 

Rakovoditel na proekt 
 

prof. d-r Todor Serafimovski 
 

 
 



 
 
 
 
 
 
 
 

I Z V E [ T A J 
 

OD HEMISKATA LABORATORIJA NA RUDARSKO-GEOLO[KIOT FAKULTET VO 
[TIP ZA IZVR[ENATA HEMISKA ANALIZA NA PRIMEROCI OD VODA VO 

NEPOSREDNA OKOLINA NA RUDNIKOT "BU^IM"-RADOVI[ 
zemeni na den 21. 02. 2007 godina 

 

 
 

 Parametar 1 2 3 4 5 MDK  
III klasa 

1. Boja bezbojna silno 
zamatena

bezbojna slabo 
zamatena 

bezbojna slabo 
zamatena 

2. Mirizba bez bez bez bez bez slabo 
zabele`liva

3. Temperatura t, OC 13,0 9,0 10,0 11,0 8,0 - 
4. pH vrednost 6,5 5,7 4,9 4,4 6,4 6,0 ÷ 6,3 
5. HPKKMnO4, mg/l O2 3,78 4,50 4,70 4,90 1,65 5,01 ÷ 10,0 
6. Vkupen suv ostatok  

pri 105 OC, mg/l 1320 2225 5431 12874 1802 
 
- 

7. Rastvoreni materii, mg/l 1260 2088 5306 12702 1737 1000 
8. Suspendirani  

materii, mg/l 45 70 80 79 55 
 

30 ÷ 60 
9. Bakar Cu2+, mg/l 0,02 2,48 27,18 2,85 0,35 0,05 

10. Srebro Ag+, mg/l 0,005 0,002 0,005 0,031 0,002 0,02 
 

11. Amonijak −
4NH , mg/l  0,570 neodr. 

 

neodr. 
 
 

neodr. 0,470 
 

10,0 
 

12. Nitrati −
3NO , mg/l 4,40 16,21 15,50 16,50 10,55 

 
 

15,0 
 

13. Nitriti −
2NO , mg/l 0,330 <0,001 <0,001 0,003 <0,001 

 

 

0,5 
 

14. Vkupni  

fosfati −3
4PO ,mg/l 0,029 0,006 0,018 0,038 0,012 

 

0,0071 ÷ 0,01 
0,011 ÷ 0,02* 

15. Elektrosprovodlivost, 
μS/sm 

- - - - - - 

16. Protok, l/h - - - - - - 
 
*- se odnesuva za ezerski vodi i akumulacii 
 

1. kolektor od hidrojalovi{te-s. Topolnica,  
2. Topolni~ka Reka pred mostot (na patot [tip-Radovi{),  
3. Bu~imsko Ezero (istek od brana),  
4. povr{inska voda od kop (Jasenov Dol), i  
5. bunarska voda (pumpna stanica na rudnik Bu~im)  

 
Za vreme na terenskite aktivnosti, vklu~uvaj}i gi tuka oprobuvaweto i 

mereweto na fizi~kite parametri rN i temperaturata (Fevruari, 2007), vo 
odnos na prethodniot izve{taen mesec (Januari, 2007) be{e konstatiran 



nezna~itelen porast na temperaturite. Zaradi takviot karakter na 
temperaturite na analiziranite  vodi be{e konstatirano deka rN 
vrednostite ne se zna~itelno promeneti vo odnos na prethodniot mesec.   

Vrz osnova na dobienite rezultati od izvr{enata hemiska analiza na 
primerocite na vodi od neposrednata okolina na rudnikot "Bu~im"-Radovi{, 
zgolemeni koncentracii vo odnos na maksimalno dozvolenite koncentracii 
(MDK) registrirani se za slednite parametri: rastvoreni materii (proba 
br. 1, 2, 3, 4 i 5), suspendirani materii (proba br. 2, 3 i 4), bakar (proba br. 2, 
3, 4 i 5), srebro (proba br. 4), nitrati (proba 2, 3 i 4) i vkupni fosfati 
(proba br. 1, 3, 4 i 5), vo soglasnost so Uredbata za klasifikacija na vodite i 
Uredbata za kategorizacija na vodotecite, ezerata, akumulaciite i 
podzemnite vodi ("Sl. vesnik na RM" br. 18/99). Zaradi visoki koncentracii 
na bakarot vo probite br. 2, 3, 4 i 5 ne be{e mo`na odredba na amonijak. Vo 
proba B-3, zemena od meandrirana voda od Bu~imskoto Ezero (nema postojan 
tek), bea konstatirani nekolkukratno zgolemeni koncentracii na bakar vo 
odnos na standardot. Nie toa go gledame kako kontaminacija na nepostojano 
fluktuirana voda koja ovozmo`uva pogolemo koncentrirawe na bakarot vo 
odnos na vodite koi se razbla`uvaat pri postojan tek.  

 
 
 
Rakovoditel na hemiska laboratorija 

   na RGF-[tip 
               
    m-r Vesna Zajkova, dipl. hem., s.r. 
 
 
 

Rakovoditel na proekt 
 

prof. d-r Todor Serafimovski 
 

 
 



 
 
 
 
 
 
 
 

I Z V E [ T A J 
 

OD HEMISKATA LABORATORIJA NA RUDARSKO-GEOLO[KIOT FAKULTET VO 
[TIP ZA IZVR[ENATA HEMISKA ANALIZA NA PRIMEROCI OD VODA VO 

NEPOSREDNA OKOLINA NA RUDNIKOT "BU^IM"-RADOVI[ 
zemeni na den 20. 03. 2007 godina 

 

 
 

 Parametar 1 2 3 4 5 MDK  
III klasa 

1. Boja bezbojna silno 
zamatena

bezbojna slabo 
zamatena 

bezbojna slabo 
zamatena 

2. Mirizba bez bez bez bez bez slabo 
zabele`liva

3. Temperatura t, OC 13,0 11,0 13,0 14,0 14,0 - 
4. pH vrednost 6,3 5,1 5,0 4,2 6,2 6,0 ÷ 6,3 
5. HPKKMnO4, mg/l O2 3,90 4,70 4,80 5,10 1,65 5,01 ÷ 10,0 
6. Vkupen suv ostatok  

pri 105 OC, mg/l 1146 2880 5060 10226 1680 
 
- 

7. Rastvoreni materii, mg/l 1033 2688 4687 9157 1652 1000 
8. Suspendirani  

materii, mg/l 11 62 101 223 15 
 

30 ÷ 60 
9. Bakar Cu2+, mg/l 0,05 5,40 21,63 7,85 0,04 0,05 

10. Srebro Ag+, mg/l 0,003 0,012 0,013 0,044 0,006 0,02 
 

11. Amonijak −
4NH , mg/l  0,610 1,715 

 

neodr. 
 
 

neodr. 0,01 
 

10,0 
 

12. Nitrati −
3NO , mg/l 4,30 13,35 15,10 17,20 12,30 

 
 

15,0 
 

13. Nitriti −
2NO , mg/l 0,012 0,015 0,010 0,012 0,001 

 

 

0,5 
 

14. Vkupni  

fosfati −3
4PO ,mg/l 0,017 0,024 0,041 0,046 0,006 

 

0,0071 ÷ 0,01 
0,011 ÷ 0,02* 

15. Elektrosprovodlivost, 
μS/sm 

- - - - - - 

16. Protok, l/s - - 3,5 - - - 
 
*- se odnesuva za ezerski vodi i akumulacii 
 

1. kolektor od hidrojalovi{te-s. Topolnica,  
2. Topolni~ka Reka pred mostot (na patot [tip-Radovi{),  
3. Bu~imsko Ezero (istek od brana),  
4. povr{inska voda od kop (Jasenov Dol), i  
5. bunarska voda (pumpna stanica na rudnik Bu~im)  

 
Za vreme na terenskite aktivnosti, vklu~uvaj}i gi tuka oprobuvaweto i 

mereweto na fizi~kite parametri rN i temperaturata (Mart, 2007), vo odnos 
na prethodniot izve{taen mesec (Fevruari, 2007) ne bea konstatirani nekoi 



pozna~itelni promeni vo izmerenite vrednosti, kako na temperaturata taka i 
na rN.  

Vrz osnova na dobienite rezultati od izvr{enata hemiska analiza na 
primerocite na vodi od neposrednata okolina na rudnikot "Bu~im"-Radovi{, 
zgolemeni koncentracii vo odnos na maksimalno dozvolenite koncentracii 
(MDK) registrirani se za slednite parametri: rastvoreni materii (proba 
br. 1, 2, 3, 4 i 5), suspendirani materii (proba br. 2, 3 i 4), bakar (proba br. 2, 3 
i 4), srebro (proba br. 4), nitrati (proba br. 3 i 4) i vkupni fosfati (proba 
br. 2, 3 i 4), vo soglasnost so Uredbata za klasifikacija na vodite i 
Uredbata za kategorizacija na vodotecite, ezerata, akumulaciite i 
podzemnite vodi ("Sl. vesnik na RM" br. 18/99). Zaradi visokite 
koncentracii na bakarot vo probite br. 3 i 4 ne be{e mo`na odredba na 
amonijak.  

 
 
 
Rakovoditel na hemiska laboratorija 

   na RGF-[tip 
               
    m-r Vesna Zajkova, dipl. hem., s.r. 
 
 
 

Rakovoditel na proekt 
 

prof. d-r Todor Serafimovski 
 

 
 



 
 
 
 
 
 
 
 

I Z V E [ T A J 
 

OD HEMISKATA LABORATORIJA NA RUDARSKO-GEOLO[KIOT FAKULTET VO 
[TIP ZA IZVR[ENATA HEMISKA ANALIZA NA PRIMEROCI OD VODA VO 

NEPOSREDNA OKOLINA NA RUDNIKOT "BU^IM"-RADOVI[ 
zemeni na den 19. 04. 2007 godina 

 

 
 

 Parametar 1 2 3 4 5 MDK  
III klasa 

1. Boja bezbojna silno 
zamatena

bezbojna slabo 
zamatena 

bezbojna slabo 
zamatena 

2. Mirizba bez bez bez bez bez slabo 
zabele`liva

3. Temperatura t, OC 13,0 9,0 11,0 10,0 13,0 - 
4. pH vrednost 6,3 4,8 4,8 4,2 6,3 6,0 ÷ 6,3 
5. HPKKMnO4, mg/l O2 3,80 4,75 4,80 5,15 1,60 5,01 ÷ 10,0 
6. Vkupen suv ostatok  

pri 105 OC, mg/l 1225 3535 4693 9557 1770 
 
- 

7. Rastvoreni materii, mg/l 1115 3338 4680 7245 1730 1000 
8. Suspendirani  

materii, mg/l 50 64 13 250 20 
 

30 ÷ 60 
9. Bakar Cu2+, mg/l 0,01 7,20 23,17 11,32 0,06 0,05 

10. Srebro Ag+, mg/l 0,019 0,021 0,024 0,026 0,017 0,02 
 

11. Amonijak −
4NH , mg/l  0,580 1,710 

 

neodr. 
 
 

neodr. 0,01 
 

10,0 
 

12. Nitrati −
3NO , mg/l 4,35 13,60 15,00 17,50 12,20 

 
 

15,0 
 

13. Nitriti −
2NO , mg/l 0,212 0,150 0,017 0,312 0,001 

 

 

0,5 
 

14. Vkupni  

fosfati −3
4PO ,mg/l 0,024 0,057 0,051 0,146 0,068 

 

0,0071 ÷ 0,01 
0,011 ÷ 0,02* 

15. Elektrosprovodlivost, 
μS/sm 

- - - - - - 

16. Protok, l/h - - - - - - 
 
*- se odnesuva za ezerski vodi i akumulacii 
 

1. kolektor od hidrojalovi{te-s. Topolnica,  
2. Topolni~ka Reka pred mostot (na patot [tip-Radovi{),  
3. Bu~imsko Ezero (istek od brana),  
4. povr{inska voda od kop (Jasenov Dol), i  
5. bunarska voda (pumpna stanica na rudnik Bu~im)  

 
Za vreme na terenskite aktivnosti, vklu~uvaj}i gi tuka oprobuvaweto i 

mereweto na fizi~kite parametri rN i temperaturata (April, 2007), vo odnos 
na prethodniot izve{taen mesec (Mart, 2007) be{e konstatiran nezna~itelen 



varijacija kako na temperaturite. Zaradi takviot karakter na temperaturite 
na analiziranite vodi be{e konstatirano deka rN vrednostite ne se 
zna~itelno promeneti vo odnos na prethodniot mesec.   

Vrz osnova na dobienite rezultati od izvr{enata hemiska analiza na 
primerocite na vodi od neposrednata okolina na rudnikot "Bu~im"-Radovi{, 
zgolemeni koncentracii vo odnos na maksimalno dozvolenite koncentracii 
(MDK) registrirani se za slednite parametri: rastvoreni materii (proba 
br. 1, 2, 3, 4 i 5), suspendirani materii (proba br. 2 i 4), bakar (proba br. 2, 3, 4 
i 5), srebro (proba br. 2, 3 i 4), nitrati (proba br. 4) i vkupni fosfati 
(proba br. 1, 2, 3, 4 i 5), vo soglasnost so Uredbata za klasifikacija na vodite 
i Uredbata za kategorizacija na vodotecite, ezerata, akumulaciite i 
podzemnite vodi ("Sl. vesnik na RM" br. 18/99). Zaradi visokite 
koncentracii na bakarot vo probite br. 3 i 4 ne be{e mo`na odredba na 
amonijak.  

 
 
 
Rakovoditel na hemiska laboratorija 

   na RGF-[tip 
               
    m-r Vesna Zajkova, dipl. hem., s.r. 
 
 
 

Rakovoditel na proekt 
 

prof. d-r Todor Serafimovski 
 

 
 



 
 
 
 
 
 
 
 

I Z V E [ T A J 
 

OD HEMISKATA LABORATORIJA NA RUDARSKO-GEOLO[KIOT FAKULTET VO 
[TIP ZA IZVR[ENATA HEMISKA ANALIZA NA PRIMEROCI OD VODA VO 

NEPOSREDNA OKOLINA NA RUDNIKOT "BU^IM"-RADOVI[ 
zemeni na den 21. 05. 2007 godina 

 

 
 

 Parametar 1 2 3 4 5 MDK  
III klasa 

1. Boja bezbojna silno 
zamatena

bezbojna slabo 
zamatena 

bezbojna slabo 
zamatena 

2. Mirizba bez bez bez bez bez slabo 
zabele`liva

3. Temperatura t, OC 13,0 14,5 15,0 13,0 14,0 - 
4. pH vrednost 6,5 4,8 4,5 4,1 6,3 6,0 ÷ 6,3 
5. HPKKMnO4, mg/l O2 4,50 5,70 5,30 8,10 4,20 5,01 ÷ 10,0 
6. Vkupen suv ostatok  

pri 105 OC, mg/l 1205 1950 4620 9050 1805 
 
- 

7. Rastvoreni materii, mg/l 1150 1920 4600 8810 1760 1000 
8. Suspendirani  

materii, mg/l 30 80 65 196 55 
 

30 ÷ 60 
9. Bakar Cu2+, mg/l 0,01 9,60 29,0 15,40 0,08 0,05 

10. Srebro Ag+, mg/l 0,015 0,020 0,025 0,025 0,017 0,02 
 

11. Amonijak −
4NH , mg/l  0,570 1,650 

 

neodr. 
 
 

neodr. 0,010 
 

10,0 
 

12. Nitrati −
3NO , mg/l 4,25 14,30 15,50 16,30 12,00 

 
 

15,0 
 

13. Nitriti −
2NO , mg/l 0,330 <0,001 <0,001 0,30 0,001 

 

 

0,5 
 

14. Vkupni  

fosfati −3
4PO ,mg/l 0,025 0,062 0,055 0,170 0,065 

 

0,0071 ÷ 0,01 
0,011 ÷ 0,02* 

15. Elektrosprovodlivost, 
μS/sm 

- - - - - - 

16. Protok, l/h - - - - - - 
 
*- se odnesuva za ezerski vodi i akumulacii 
 

1. kolektor od hidrojalovi{te-s. Topolnica,  
2. Topolni~ka Reka pred mostot (na patot [tip-Radovi{),  
3. Bu~imsko Ezero (istek od brana),  
4. povr{inska voda od kop (Jasenov Dol), i  
5. bunarska voda (pumpna stanica na rudnik Bu~im)  

 
Za vreme na terenskite aktivnosti, vklu~uvaj}i gi tuka oprobuvaweto i 

mereweto na fizi~kite parametri rN i temperaturata (Maj, 2007), vo odnos na 
prethodniot izve{taen mesec (April, 2007) be{e konstatiran nezna~itelen 



varijacija kako na temperaturite. Za razlika od temperaturnite vrednosti 
be{e konstatirano deka rN vrednostite se promeneti vo odnos na prethodniot 
mesec i toa kon poniski vrednosti. Tuka treba da se spomene i zgolemeniot 
protok zaradi intenzivnite vrne`i.   

Vrz osnova na dobienite rezultati od izvr{enata hemiska analiza na 
primerocite na vodi od neposrednata okolina na rudnikot "Bu~im"-Radovi{, 
zgolemeni koncentracii vo odnos na maksimalno dozvolenite koncentracii 
(MDK) registrirani se za slednite parametri: rastvoreni materii (proba 
br. 1, 2, 3, 4 i 5), suspendirani materii (proba br. 2, 3 i 4), bakar (proba br. 2, 
3, 4 i 5), srebro (proba br. 3 i 4), nitrati (proba 3 i 4) i vkupni fosfati 
(proba br. 1, 2, 3, 4 i 5), vo soglasnost so Uredbata za klasifikacija na vodite 
i Uredbata za kategorizacija na vodotecite, ezerata, akumulaciite i 
podzemnite vodi ("Sl. vesnik na RM" br. 18/99). Zaradi visokite 
koncentracii na bakarot vo probite br. 3 i 4 ne be{e mo`na odredba na 
amonijak. 

Sakame da istakneme deka postoi edna disproporcionalnost na merenite 
rezultati na poedini monitoring to~ki pome|u veli~inata na protokot na 
vodata i rN vrednostite na istite. Imeno, poradi vrne`ite koi bea 
intenzivni vo poslednite 10-ina dena vidno be{e deka protokot na 
povr{inskite vodi vo Topolni~ka Reka, Istek od Bu~imsko Ezero i Jasenov 
Dol bea zgolemeni, a na site merni mesta rN vrednsotite na tie vodi bea 
namaleni. Ovaa disproporcionalnost verojatno se dol`i na podignuvaweto i 
na nivoto na podzemnite vodi, {to rezultira i so pogolema rastvorlivost na 
mineralnite komponenti vo proto~nite vodi.    

 
 
 
Rakovoditel na hemiska laboratorija 

   na RGF-[tip 
               
    m-r Vesna Zajkova, dipl. hem., s.r. 
 
 
 

Rakovoditel na proekt 
 

prof. d-r Todor Serafimovski 
 

 
 



 
 
 
 
 
 
 
 

I Z V E [ T A J 
 

OD HEMISKATA LABORATORIJA NA RUDARSKO-GEOLO[KIOT FAKULTET VO 
[TIP ZA IZVR[ENATA HEMISKA ANALIZA NA PRIMEROCI OD VODA VO 

NEPOSREDNA OKOLINA NA RUDNIKOT "BU^IM"-RADOVI[ 
zemeni na den 22. 06. 2007 godina 

 

 
 

 Parametar 1 2 3 4 5 MDK  
III klasa 

1. Boja bezbojna silno 
zamatena

bezbojna slabo 
zamatena 

bezbojna slabo 
zamatena 

2. Mirizba bez bez bez bez bez slabo 
zabele`liva

3. Temperatura t, OC 14,2 24,5 32,1 28,4 16,1 - 
4. pH vrednost 6,4 4,2 4,3 3,9 6,3 6,0 ÷ 6,3 
5. HPKKMnO4, mg/l O2 9,30 8,25 6,60 9,35 6,00 5,01 ÷ 10,0 
6. Vkupen suv ostatok  

pri 105 OC, mg/l 1022 5536 5121 9880 1833 
 
- 

7. Rastvoreni materii, mg/l 1001 5446 5100 9801 1751 1000 
8. Suspendirani  

materii, mg/l 21 90 21 79 82 
 

30 ÷ 60 
9. Bakar Cu2+, mg/l 0,012 9,8 31,0 16,50 0,06 0,05 

10. Srebro Ag+, mg/l 0,018 0,021 0,022 0,026 0,015 0,02 
 

11. Amonijak −
4NH , mg/l  0,578 1,600 

 

neodr. 
 
 

neodr. 0,090 
 

10,0 
 

12. Nitrati −
3NO , mg/l 4,32 15,50 16,10 16,50 11,00 

 
 

15,0 
 

13. Nitriti −
2NO , mg/l 0,335 <0,001 <0,001 0,150 0,001 

 

 

0,5 
 

14. Vkupni  

fosfati −3
4PO ,mg/l 0,030 0,060 0,053 0,160 0,070 

 

0,0071 ÷ 0,01 
0,011 ÷ 0,02* 

15. Elektrosprovodlivost, 
μS/sm 

- - - - - - 

16. Protok, l/h - - - - - - 
 
*- se odnesuva za ezerski vodi i akumulacii 
 

1. kolektor od hidrojalovi{te-s. Topolnica,  
2. Topolni~ka Reka pred mostot (na patot [tip-Radovi{),  
3. Bu~imsko Ezero (istek od brana),  
4. povr{inska voda od kop (Jasenov Dol), i  
5. bunarska voda (pumpna stanica na rudnik Bu~im)  

 
Za vreme na terenskite aktivnosti, vklu~uvaj}i gi tuka oprobuvaweto i 

mereweto na fizi~kite parametri rN i temperaturata (Juni, 2007), vo odnos 
na prethodniot izve{taen mesec (Maj, 2007) be{e konstatirana zna~itelna 



varijacija na temperaturite koi se razlikuvaa za pove}e od 10OS. Potoa 
namaleni rN vrednostite i vidno namalen protok na voda vo Topolni~ka Reka 
i Jasenov Dol, a skoro na presu{uvawe vo potok istek od Bu~imsko Ezero. 
Takvite parametri o~ekuvano se reflektiraa i na poedinite rezultati koi se 
dadeni vo tabelata.   

Vrz osnova na dobienite rezultati od izvr{enata hemiska analiza na 
primerocite na vodi od neposrednata okolina na rudnikot "Bu~im"-Radovi{, 
zgolemeni koncentracii vo odnos na maksimalno dozvolenite koncentracii 
(MDK) registrirani se za slednite parametri: rastvoreni materii (proba 
br. 1, 2, 3, 4 i 5), suspendirani materii (proba br. 2, 4 i 5), bakar (proba br. 2, 
3, 4 i 5), srebro (proba br. 2, 3 i 4), nitrati (proba 2, 3 i 4) i vkupni fosfati 
(proba br. 1, 2, 3, 4 i 5), vo soglasnost so Uredbata za klasifikacija na vodite 
i Uredbata za kategorizacija na vodotecite, ezerata, akumulaciite i 
podzemnite vodi ("Sl. vesnik na RM" br. 18/99). Zaradi visokite 
koncentracii na bakarot vo probite br. 3 i 4 ne be{e mo`na odredba na 
amonijak.  

 
 
 
Rakovoditel na hemiska laboratorija 

   na RGF-[tip 
               
    m-r Vesna Zajkova, dipl. hem., s.r. 
 
 
 

Rakovoditel na proekt 
 

prof. d-r Todor Serafimovski 
 

 
 



 
 
 
 
 
 
 
 

I Z V E [ T A J 
 

OD HEMISKATA LABORATORIJA NA RUDARSKO-GEOLO[KIOT FAKULTET VO 
[TIP ZA IZVR[ENATA HEMISKA ANALIZA NA PRIMEROCI OD VODA VO 

NEPOSREDNA OKOLINA NA RUDNIKOT "BU^IM"-RADOVI[ 
zemeni na den 20. 07. 2007 godina 

 

 
 

 Parametar 1 2 3 4 5 MDK  
III klasa 

1. Boja bezbojna sredno 
zamatena

slabo 
zamatena 

slabo 
zamatena 

bezbojna slabo 
zamatena 

2. Mirizba bez bez bez Bez bez slabo 
zabele`liva

3. Temperatura t, OC 14,2 19,2 23,5 21,2 16,3 - 
4. pH vrednost 6,5 4,4 4,4 4,0 6,1 6,0 ÷ 6,3 
5. HPKKMnO4, mg/l O2 9,32 8,76 6,13 8,98 6,17 5,01 ÷ 10,0 
6. Vkupen suv ostatok  

pri 105 OC, mg/l 970 8395 8101 15764 1661 
 
- 

7. Rastvoreni materii, mg/l 915 8314 8010 15640 1661 1000 
8. Suspendirani  

materii, mg/l 55 81 91 124 160 
 

30 ÷ 60 
9. Bakar Cu2+, mg/l 0,013 10,790 33,240 17,773 0,048 0,05 

10. Srebro Ag+, mg/l 0,021 0,036 0,028 0,048 0,016 0,02 
 

11. Amonijak −
4NH , mg/l  0,613 neodr. 

 

neodr. 

 
 

neodr. 0,093 
 

10,0 
 

12. Nitrati −
3NO , mg/l 4,580 16,275 17,044 17,571 11,03 

 
 

15,0 
 

13. Nitriti −
2NO , mg/l 0,360 <0,001 <0,001 0,165 0,007 

 

 

0,5 
 

14. Vkupni  

fosfati −3
4PO ,mg/l 0,038 0,061 0,053 0,178 0,075 

 

0,0071 ÷ 0,01 
0,011 ÷ 0,02* 

15. Elektrosprovodlivost, 
μS/sm 

- - - - - - 

16. Protok, l/h - - - - - - 
 
*- se odnesuva za ezerski vodi i akumulacii 
 

1. kolektor od hidrojalovi{te-s. Topolnica,  
2. Topolni~ka Reka pred mostot (na patot [tip-Radovi{),  
3. Bu~imsko Ezero (istek od brana),  
4. povr{inska voda od kop (Jasenov Dol), i  
5. bunarska voda (pumpna stanica na rudnik Bu~im)  

 
Za vreme na terenskite aktivnosti, vklu~uvaj}i gi tuka oprobuvaweto i 

mereweto na fizi~kite parametri rN i temperaturata (Juli, 2007), vo odnos 



na prethodniot izve{taen mesec (Juni, 2007) beа konstatiranи nezna~itelnи 
varijaciи kako na temperaturite така и на rN vrednostite.   

Vrz osnova na dobienite rezultati od izvr{enata hemiska analiza na 
primerocite na vodi od neposrednata okolina na rudnikot "Bu~im"-Radovi{, 
zgolemeni koncentracii vo odnos na maksimalno dozvolenite koncentracii 
(MDK) registrirani se za slednite parametri: rastvoreni materii (proba 
br. 2, 3, 4 и 5), suspendirani materii (proba br. 1, 2, 3, 4 i 5), bakar (proba br. 
2, 3 и 4), srebro (proba br. 1, 2, 3 и 4), nitrati (proba 2, 3 i 4) i vkupni 
fosfati (proba br. 1, 2, 3, 4 i 5), vo soglasnost so Uredbata za klasifikacija 
na vodite i Uredbata za kategorizacija na vodotecite, ezerata, 
akumulaciite i podzemnite vodi ("Sl. vesnik na RM" br. 18/99). Zaradi 
visokite koncentracii na bakarot vo probite br. 2, 3 i 4 ne be{e mo`na 
odredba na amonijak.  

 
 
 
Rakovoditel na hemiska laboratorija 

   na RGF-[tip 
               
    m-r Vesna Zajkova, dipl. hem., s.r. 
 
 
 

Rakovoditel na proekt 
 

prof. d-r Todor Serafimovski 
 

 
 



 
 
 
 
 
 
 
 

I Z V E [ T A J 
 

OD HEMISKATA LABORATORIJA NA RUDARSKO-GEOLO[KIOT FAKULTET VO 
[TIP ZA IZVR[ENATA HEMISKA ANALIZA NA PRIMEROCI OD VODA VO 

NEPOSREDNA OKOLINA NA RUDNIKOT "BU^IM"-RADOVI[ 
zemeni na den 21. 08. 2007 godina 

 

 
 

 Parametar 1 2 3 4 5 MDK  
III klasa 

1. Boja bezbojna slabo 
zamatena

bezbojna slabo 
zamatena 

bezbojna slabo 
zamatena 

2. Mirizba bez bez bez bez bez slabo 
zabele`liva

3. Temperatura t, OC 14,3 22,5 24,1 28,5 19,0 - 
4. pH vrednost 6,6 4,4 4,1 3,8 5,8 6,0 ÷ 6,3 
5. HPKKMnO4, mg/l O2 9,35 8,80 6,50 9,70 6,10 5,01 ÷ 10,0 
6. Vkupen suv ostatok  

pri 105 OC, mg/l 1175 5103 6910 13000 1802 
 
- 

7. Rastvoreni materii, mg/l 1100 4930 6836 12700 1740 1000 
8. Suspendirani  

materii, mg/l 75 73 74 300 62 
 

30 ÷ 60 
9. Bakar Cu2+, mg/l 0,020 11,20 32,10 17,50 0,045 0,05 

10. Srebro Ag+, mg/l 0,020 0,033 0,025 0,045 0,015 0,02 
 

11. Amonijak −
4NH , mg/l  0,610 neodr. 

 

neodr. 
 
 

neodr. 0,090 
 

10,0 
 

12. Nitrati −
3NO , mg/l 4,52 16,20 17,00 17,45 11,10 

 
 

15,0 
 

13. Nitriti −
2NO , mg/l 0,340 <0,001 <0,001 0,160 0,005 

 

 

0,5 
 

14. Vkupni  

fosfati −3
4PO ,mg/l 0,032 0,065 0,050 0,170 0,075 

 

0,0071 ÷ 0,01 
0,011 ÷ 0,02* 

15. Elektrosprovodlivost, 
μS/sm 

- - - - - - 

16. Protok, l/h - - - - - - 
 
*- se odnesuva za ezerski vodi i akumulacii 
 

1. kolektor od hidrojalovi{te-s. Topolnica,  
2. Topolni~ka Reka pred mostot (na patot [tip-Radovi{),  
3. Bu~imsko Ezero (istek od brana),  
4. povr{inska voda od kop (Jasenov Dol), i  
5. bunarska voda (pumpna stanica na rudnik Bu~im)  

 
Za vreme na terenskite aktivnosti, vklu~uvaj}i gi tuka oprobuvaweto i 

mereweto na fizi~kite parametri rN i temperaturata (Avgust, 2007), vo 
odnos na prethodniot izve{taen mesec (Juli, 2007) be{e konstatiran 



nezna~itelen porast na temperaturite, a zaradi takviot karakter na 
temperaturite na analiziranite vodi be{e konstatirano deka rN vrednostite 
se blago namaleni vo odnos na prethodniot mesec.   

Vrz osnova na dobienite rezultati od izvr{enata hemiska analiza na 
primerocite na vodi od neposrednata okolina na rudnikot "Bu~im"-Radovi{, 
zgolemeni koncentracii vo odnos na maksimalno dozvolenite koncentracii 
(MDK) registrirani se za slednite parametri: rastvoreni materii (proba 
br. 1, 2, 3, 4 i 5), suspendirani materii (proba br. 1,2, 3, 4 i 5), bakar (proba br. 
2, 3 i 4), srebro (proba br. 2, 3 i 4), nitrati (proba 2, 3 i 4) i vkupni fosfati 
(proba br. 1, 2, 3, 4 i 5), vo soglasnost so Uredbata za klasifikacija na vodite 
i Uredbata za kategorizacija na vodotecite, ezerata, akumulaciite i 
podzemnite vodi ("Sl. vesnik na RM" br. 18/99). Zaradi visokite 
koncentracii na bakarot vo probite br. 2, 3, i 4 ne be{e mo`na odredba na 
amonijak.  

 
 
 
Rakovoditel na hemiska laboratorija 

   na RGF-[tip 
               
    m-r Vesna Zajkova, dipl. hem., s.r. 
 
 
 

Rakovoditel na proekt 
 

prof. d-r Todor Serafimovski 
 

 
 



 
 
 
 
 
 
 
 

I Z V E [ T A J 
 

OD HEMISKATA LABORATORIJA NA RUDARSKO-GEOLO[KIOT FAKULTET VO 
[TIP ZA IZVR[ENATA HEMISKA ANALIZA NA PRIMEROCI OD VODA VO 

NEPOSREDNA OKOLINA NA RUDNIKOT "BU^IM"-RADOVI[ 
zemeni na den 20. 09. 2007 godina 

 

 
 

 Parametar 1 2 3 4 5 MDK  
III klasa 

1. Boja bezbojna slabo 
zamatena

bezbojna slabo 
zamatena 

bezbojna slabo 
zamatena 

2. Mirizba bez bez bez bez bez slabo 
zabele`liva

3. Temperatura t, OC     14,1 16,1 20,1 14,6 15,9 - 
4. pH vrednost       6,4 4,4 4,3 4,1 5,9 6,0 ÷ 6,3 
5. HPKKMnO4, mg/l O2        9,25 8,70 6,30 9,80 6,15 5,01 ÷ 10,0 
6. Vkupen suv ostatok  

pri 105 OC, mg/l 1245 7000 8002 8160 1782 
 
- 

7. Rastvoreni materii, mg/l 1220 5970 7644 8040 1700 1000 
8. Suspendirani  

materii, mg/l 25 1030 358 20 82 
 

30 ÷ 60 
9. Bakar Cu2+, mg/l 0,015 175,00 39,00 445,00 0,040 0,05 

10. Srebro Ag+, mg/l 0,017 0,030 0,026 0,040 0,012 0,02 
 

11. Amonijak −
4NH , mg/l  0,850 0,370 

 
 

0,400 
 
 

 

1,25 0,085 
 

10,0 
 

12. Nitrati −
3NO , mg/l 3,80 14,25 15,10 17,60 11,15 

 
 

15,0 
 

13. Nitriti −
2NO , mg/l 0,270 0,005 0,001 0,180 0,005 

 

 

0,5 
 

14. Vkupni  

fosfati −3
4PO ,mg/l 0,028 0,060 0,040 0,175 0,078 

 

0,0071 ÷ 0,01 
0,011 ÷ 0,02* 

15. Elektrosprovodlivost, 
μS/sm 

- - - - - - 

16. Protok, l/h - - - - - - 
 
*- se odnesuva za ezerski vodi i akumulacii 
 

1. kolektor od hidrojalovi{te-s. Topolnica,  
2. Topolni~ka Reka pred mostot (na patot [tip-Radovi{),  
3. Bu~imsko Ezero (istek od brana),  
4. povr{inska voda od kop (Jasenov Dol), i  
5. bunarska voda (pumpna stanica na rudnik Bu~im)  

 
Za vreme na terenskite aktivnosti, vklu~uvaj}i gi tuka oprobuvaweto i 

mereweto na fizi~kite parametri rN i temperaturata (Septemvri, 2007), vo 
odnos na prethodniot izve{taen mesec (Avgust, 2007) be{e konstatirano 



namaluvawe na temperaturite, a zaradi takviot karakter na temperaturite na 
analiziranite vodi be{e konstatirano deka rN vrednostite se blago 
zgolemeni vo odnos na prethodniot mesec.   

Vrz osnova na dobienite rezultati od izvr{enata hemiska analiza na 
primerocite na vodi od neposrednata okolina na rudnikot "Bu~im"-Radovi{, 
zgolemeni koncentracii vo odnos na maksimalno dozvolenite koncentracii 
(MDK) registrirani se za slednite parametri: rastvoreni materii (proba 
br. 1, 2, 3, 4 i 5), suspendirani materii (proba br. 2, 3 i 5), bakar (proba br. 2, 3 
i 4), srebro (proba br. 2, 3 i 4), nitrati (proba 3 i 4) i vkupni fosfati 
(proba br. 1, 2, 3, 4 i 5), vo soglasnost so Uredbata za klasifikacija na vodite 
i Uredbata za kategorizacija na vodotecite, ezerata, akumulaciite i 
podzemnite vodi ("Sl. vesnik na RM" br. 18/99).  

 
 
Rakovoditel na hemiska laboratorija 

   na RGF-[tip 
               
    m-r Vesna Zajkova, dipl. hem., s.r. 
 
 
 

Rakovoditel na proekt 
 

prof. d-r Todor Serafimovski 
 

 
 



 
 
 
 
 
 
 
 

I Z V E [ T A J 
 

OD HEMISKATA LABORATORIJA NA RUDARSKO-GEOLO[KIOT FAKULTET VO 
[TIP ZA IZVR[ENATA HEMISKA ANALIZA NA PRIMEROCI OD VODA VO 

NEPOSREDNA OKOLINA NA RUDNIKOT "BU^IM"-RADOVI[ 
zemeni na den 19. 10. 2007 godina 

 

 
 

 Parametar 1 2 3 4 5 MDK  
III klasa 

1. Boja bezbojna slabo 
zamatena

bezbojna slabo 
zamatena 

bezbojna slabo zamatena

2. Mirizba bez bez bez bez bez slabo 
zabele`liva 

3. Temperatura t, OC 14,1 14,9 15,2 13,7 13,7 - 
4. pH vrednost 6,5 5,1 4,8 4,4 6,7 6,0 ÷ 6,3 
5. HPKKMnO4, mg/l O2 9,42 8,76 6,43 9,16 6,08 5,01 ÷ 10,0 
6. Vkupen suv ostatok  

pri 105 OC, mg/l 1352 3182 6301 12201 
 

745 
 
- 

7. Rastvoreni materii, mg/l 1292 3070 5303 12030 721 1000 
8. Suspendirani  

materii, mg/l 60 112 998 171 
 

24 
 

30 ÷ 60 
9. Bakar Cu2+, mg/l 0,017 81,00 30,00 451,00 0,014 0,05 

10. Srebro Ag+, mg/l 0,015 0,032 0,025 0,043 0,010 0,02 
 

11. Amonijak −
4NH , mg/l  0,842 0,358 

 

0,365 
 
 

1,20 0,070 
 

10,0 
 

12. Nitrati −
3NO , mg/l 3,76 13,90 14,80 17,42 8,40 

 
 

15,0 
 

13. Nitriti −
2NO , mg/l 0,260 0,005 0,001 0,173 <0,001 

 

 

0,5 
 

14. Vkupni  

fosfati −3
4PO ,mg/l 0,025 0,057 0,037 0,168 0,037 

 

0,0071 ÷ 0,01 
0,011 ÷ 0,02* 

15. Elektrosprovodlivost, 
μS/sm 

- - - - - - 

16. Protok, l/h - - - - - - 
 
*- se odnesuva za ezerski vodi i akumulacii 
 

1. kolektor od hidrojalovi{te-s. Topolnica,  
2. Topolni~ka Reka pred mostot (na patot [tip-Radovi{),  
3. Bu~imsko Ezero (istek od brana),  
4. povr{inska voda od kop (Jasenov Dol), i  
5. nov bunar (voda za piewe) 

 
Za vreme na terenskite aktivnosti, vklu~uvaj}i gi tuka oprobuvaweto i 

mereweto na fizi~kite parametri rN i temperaturata (Oktomvri, 2007), vo 
odnos na prethodniot izve{taen mesec (Septemvri, 2007) be{e konstatirano 



blago namaluvawe na temperaturite, a zaradi takviot karakter na 
temperaturite na analiziranite vodi be{e konstatirano deka i rN 
vrednostite se blago namaleni vo odnos na prethodniot mesec.   

Vrz osnova na dobienite rezultati od izvr{enata hemiska analiza na 
primerocite na vodi od neposrednata okolina na rudnikot "Bu~im"-Radovi{, 
zgolemeni koncentracii vo odnos na maksimalno dozvolenite koncentracii 
(MDK) registrirani se za slednite parametri: rastvoreni materii (proba 
br. 1, 2, 3 i 4), suspendirani materii (proba br. 2, 3 i 4), bakar (proba br. 2, 3 i 
4), srebro (proba br. 2, 3 i 4), nitrati (proba 4) i vkupni fosfati (proba br. 
1, 2, 3, 4 i 5), vo soglasnost so Uredbata za klasifikacija na vodite i 
Uredbata za kategorizacija na vodotecite, ezerata, akumulaciite i 
podzemnite vodi ("Sl. vesnik na RM" br. 18/99).  

 
 
 
Rakovoditel na hemiska laboratorija 

   na RGF-[tip 
               
    m-r Vesna Zajkova, dipl. hem., s.r. 
 
 
 

Rakovoditel na proekt 
 

prof. d-r Todor Serafimovski 
 

 
 



 
 
 
 
 
 
 
 

I Z V E [ T A J 
 

OD HEMISKATA LABORATORIJA NA RUDARSKO-GEOLO[KIOT FAKULTET VO 
[TIP ZA IZVR[ENATA HEMISKA ANALIZA NA PRIMEROCI OD VODA VO 

NEPOSREDNA OKOLINA NA RUDNIKOT "BU^IM"-RADOVI[ 
zemeni na den 22. 11. 2007 godina 

 

 
 

 Parametar 1 2 3 4 5 MDK  
III klasa 

1. Boja bezbojna slabo 
zamatena

bezbojna slabo 
zamatena 

bezbojna slabo 
zamatena 

2. Mirizba bez bez bez bez bez slabo 
zabele`liva

3. Temperatura t, OC 13,8 7,9 8,1 9,3 12,7 - 
4. pH vrednost 6,3 5,8 4,9 4,5 5,9 6,0 ÷ 6,3 
5. HPKKMnO4, mg/l O2 9,30 8,70 6,40 9,65 6,05 5,01 ÷ 10,0 
6. Vkupen suv ostatok  

pri 105 OC, mg/l 1222 2170 4960 8218 1733 
 
- 

7. Rastvoreni materii, mg/l 102 2020 4952 8098 1700 1000 
8. Suspendirani  

materii, mg/l 120 150 8 120 33 
 

30 ÷ 60 
9. Bakar Cu2+, mg/l 0,016 49,00 35,00 278,00 0,016 0,05 

10. Srebro Ag+, mg/l 0,014 0,030 0,022 0,040 0,012 0,02 
 

11. Amonijak −
4NH , mg/l  0,680 0,320 

 
 

0,310 
 
 

0,980 0,055 
 

10,0 
 

12. Nitrati −
3NO , mg/l 3,81 13,50 14,30 17,05 8,50 

 
 

15,0 
 

13. Nitriti −
2NO , mg/l 0,280 <0,001 0,001 0,164 <0,001 

 

 

0,5 
 

14. Vkupni  

fosfati −3
4PO ,mg/l 0,028 0,060 0,042 0,160 0,040 

 

0,0071 ÷ 0,01 
0,011 ÷ 0,02* 

15. Elektrosprovodlivost, 
μS/sm 

- - - - - - 

16. Protok, l/h - - - - - - 
 
*- se odnesuva za ezerski vodi i akumulacii 
 

1. kolektor od hidrojalovi{te-s. Topolnica,  
2. Topolni~ka Reka pred mostot (na patot [tip-Radovi{),  
3. Bu~imsko Ezero (istek od brana),  
4. povr{inska voda od kop (Jasenov Dol), i  
5. bunarska voda (pumpna stanica na rudnik Bu~im)  

 
Za vreme na terenskite aktivnosti, vklu~uvaj}i gi tuka oprobuvaweto i 

mereweto na fizi~kite parametri rN i temperaturata (Noemvri, 2007), vo 
odnos na prethodniot izve{taen mesec (Oktomvri, 2007) be{e konstatirano 



zna~itelno namaluvawe na temperaturite, no takviot karakter na temperatu-
rite na analiziranite vodi ne uslovil zna~itelna promena na rN vrednostite 
zaradi zgolemeniot dotok na povr{inskite vodi vo odnos na prethodniot 
mesec.   

Vrz osnova na dobienite rezultati od izvr{enata hemiska analiza na 
primerocite na vodi od neposrednata okolina na rudnikot "Bu~im"-Radovi{, 
zgolemeni koncentracii vo odnos na maksimalno dozvolenite koncentracii 
(MDK) registrirani se za slednite parametri: rastvoreni materii (proba 
br. 2, 3, 4 i 5), suspendirani materii (proba br. 1, 2 i 4), bakar (proba br. 2, 3 i 
4), srebro (proba br. 2, 3 i 4), nitrati (proba br. 4) i vkupni fosfati (proba 
br. 1, 2, 3, 4 i 5), vo soglasnost so Uredbata za klasifikacija na vodite i 
Uredbata za kategorizacija na vodotecite, ezerata, akumulaciite i 
podzemnite vodi ("Sl. vesnik na RM" br. 18/99).  
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1 OBEM 

Rudnikot za bakar Bu~im DOOEL, Radovi{, podnesuva barawe 
za dozvola za usoglasuvawe so operativen plan do 
Ministerstvoto za `ivotna sredina i prostorno planirawe i 
spored sodr`inata na formularot na baraweto treba da 
dostavi informacii za sostojbata so lokacijata i vlijanieto na 
aktivnosta. 

Informaciite vo ovoj izve{taj se uredeni taka da gi zadovolat 
barawata na Ministerstvoto za `ivotna sredina i prostorno 
planirawe vo vrska so procesot na podnesuvawe barawe za 
integrirano spre~uvawe i kontrola na zagaduvaweto, odnosno 
barawe za dozvola za usoglasuvawe so operativen plan. 
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2 VOVED 
 

Rudnikot i postrojkata za podgotovka na rudata se izgradeni so 
dr`aven kapital i od 1979 god. funkcioniraat kako 
pretprijatie vo dr`avna sopstvenost. Vo taa forma rudnikot 
funkcionira do 2001 godina, koga e prodaden na stranska 
kompanija vo Makedonija registrirana pod imeto Semcorp, koja 
vo 2003 bankrotira, i postrojkite prestanuvaat so rabota. Od 
sredinata na 2005 godina rudnikot po~nuva so povtorni 
aktivnosti na eksploatacija i prerabotka na bakarna ruda vo 
ramkite na privatnata kompanija "DPTU Bu~im" Dooel - 
Radovi{ so sedi{te na ulica "Mar{al Tito" bb, vo Radovi{. 

Rudarskite aktivnosti imaat vlijanie vrz kvalitetot na 
`ivotnata sredina od emisiite vo vozduhot i vodite koi se 
opi{ani vo grupata dodatoci VI. 

Vo ovoj dodatok e opi{ana sostojbata na `ivotnata sredina i 
presmetan e pridonesot na emisiite od rudni~kite aktivnosti 
i posledicite od niv vrz `ivotnata sredina. 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
Bu~im DOOEL, Radovi{ 
Dodatok VII.1                                                                                     Stranica 5 od 13 

3 KLIMATSKI USLOVI 

3.1 Vozduh 

 
Radovi{ko - Strumi~kiot region pripa|a vo Kontinentalno-
submediteranskata zona vo Makedonija (spored 
klasifikacijata na Filipovski, Rizovski i Ristevski, 1996), 
vo koja se kombiniraat vlijanijata na submediteranskata i 
isto~no-kontinentalnata klima. Mediteranskoto vlijanie od 
Egejskoto more delumno e spre~eno od planinskite masivi na 
Belasica, Ogra`den i Pla~kovica. Celokupnite podatoci za 
klimatskite karakteristiki na ovoj region, koi se 
prika`ani tabelarno, se zemeni od Statisti~kiot godi{nik 
2004 publikuvan od Zavodot za statistika na Republika 
Makedonija. 

 
Tabela 7.1 Temperatura na vozduh [°C] 
  I  II  III  IV  V  VI  VII  VIII  IX  X  XI  XII  

98-02  sred.  0.7  4.6  8.6  13.3  18.0  22.4  25.3  25.1  19.3  14.4  8.2  1.3  

 max  15.8  12.8  21.4  29.0  33.6  35.9  37.2  38.7  30.7  32.1  23.1  13.7  

min  -14.6  -8.6  -7.5  -4.5  9.4  11.5  11.8  12.6  6.1  0.3  -1.1  -7.0  
2003  

sred.  3.2  -0.5  6.3  10.8  20.5  23.8  25.3  25.6  17.8  13.1  9.0  2.5  

 
Vo tabela 7.1 se dadeni prose~nite mese~ni temperaturi za 
period 1998-2002 godina i mese~nite (maksimalni, 
minimalni i sredni) temperaturi za 2003 god. Od tabelata 
se gleda deka ovoj region se odlikuva so visoki temperaturi 
koi se karakteristika na izmeneto mediteranska klima, koja 
uslovuva blagi zimi so sredni temperaturi nad nulata, 
esenta e potopla od proletta, a letata se suvi i topli. 
Godi{nata amplituda na temperaturata e uslovena i od 
reljefot. Ogolenosta na okolnite vrvovi ovozmo`uva preku 
leto golemo zagrevawe i visoki temperaturi. Maksimalna 
temperatura za 2003 god. e izmerena vo avgust (38,7 °C), a 
minimalna vo januari (-14,6°C). Relativnata vla`nost 
soodvetno na okolnata klima e najvisoka vo zimskite meseci 
(tabela 7.2) i se dvi`i do 85 %, a najniska vo letnite meseci, 
do 50%. 
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Tabela 7.2 Relativna vla`nost izrazena vo procenti 
 I  II  III  IV  V  VI  VII  VIII  IX  X  XI  XII  

1998-2002  82  72  61  63  64  54  50  51  62  71  77  81  

2003  83  73  57  61  61  60  50  52  61  73  83  85  

 
 
 
Tabela 7.3 Vetrovi 
 

    Vetrovi spored pravec     

 sever  
severo-
istok  

istok  
jugo - 
istok  

jug  jugo-
zapa
d  

zapad  
severo -
zapad  

ti{ina  

Januari  12  7  2  3  11  6  10  13  29  

Fevruari  14  3  3  2  4  1  3  27  27  

Mart  19  5  3  5  9  3  2  20  27  

April  15  10  5  7  22  3  5  8  15  

Maj  13  7  2  4  20  5  10  10  22  

Juni  16  4  3  8  9  7  5  7  31  

Juli  21  8  0  7  6  6  1  21  23  

Avgust  13  11  1  6  7  4  4  8  39  

Septemvri  15  2  2  5  6  4  10  15  31  

Oktomvri  11  0  2  10  17  4  7  11  31  

Noemvri  5  2  2  6  13  4  3  11  44  

Dekemvri  15  4  1  3  6  2  7  26  29  

 
Od tabela 7.3, vo koja e dadena za~estenosta na vetrovite vo 
soodveten pravec, mo`e da se voo~i najgolema za~estenost na 
vetrovite od sever i severozapad. 
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Sl. 7.1 Prose~na ru`a na za~estenostite na vetrot vo osum pravci 
 

Vo tabela 7.4, e daden broj na denovi so pojava na do`d, sneg 
i magla, za periodot 1998 - 2002 god. i 2003 god., vkupno i 
poedine~no za sekoj mesec od godinata. Od tabelata mo`e da 
se voo~i deka ima mal broj na denovi so sneg i magla, dodeka 
do`dovnite denovi se javuvaat obi~no vo prolet i esen, 
dodeka letata se posu{en period. 
 

 
Tabela 7.4 Denovi so pojava na do`d, sneg i magla 
  98-02  03  I  II  III  IV  V  VI  VII  VIII IX  X  XI  XII  

do`d  84.0  95  13  3  1  9  10  7  3  8  8  13  12  8  

sneg  15.4  19  3  10  1  1  - - - - - - - 4  

magla  17.6  20  3  - - - 1  - - - - 1  7  8  

 
Srednite godi{ni vrne`i mereni vo analiziraniot period 
se dadeni vo tabela 7.5, i se dvi`at od 460 do 500 mm, 
dodeka maksimalni mese~ni vrne`i vo 2003 god. se izmereni 
vo juni - 100 mm, a minimalni vo mart - 0,1mm. 

 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
Bu~im DOOEL, Radovi{ 
Dodatok VII.1                                                                                     Stranica 8 od 13 

Tabela 7.5 Vrne`i vo mm 
 god. 

vrne`i  I  II  III  IV  V  VI  VII  VIII IX  X  XI  XII  

98-02  459.6  18.8  22.0  30.3  49.2  56.2  44.0  28.1  31.0 48.8  52.9  42.1 36.2  

2003  498.6  55.3  14.4  0.1  26.6  52.9  100  5.3  58.4 13.2  113  9.2  49.8  

 
Op{ta karakteristika na ovaa kotlina, smestena me|u 
planinite Serta i Pla~kovica e siroma{nost so vodeni 
talozi. Vrne`ite se od osnovno zna~ewe za re`imot na 
povr{inskite vodi i go so~inuvaat glavniot sliven 
priroden del od vodite. Na podra~jeto na Bu~imskiot ruden 
reon aktivni vodoteci se: rekata Topolnica, drena`niot 
potok od rudnikot Bu~im, Madenska reka, reka Kriva 
Lakavica i drugi pomali potoci, koi se ~esti, no malku 
vodonosni. Rekata Topolnica koja drenira od flotaciskoto 
jalovi{te i potokot koj drenira od rudnikot Bu~im se 
spojuvaat i prodol`uvaat vo Madenska reka, se do vlivot na 
istata vo Kriva Lakavica, koja pripa|a na Bregalni~koto 
slivno podra~je. Niskiot intenzitet i neramnomeren 
raspored na atmosferskite vrne`i, uslovuvaat relativno 
mali protoci na postoe~kite vodoteci, duri i nivno 
povremeno presu{uvawe. 
Za ova podra~je u{te mo`e da se ka`e, deka ne spa|a vo 
visoko trusnite zoni, odnosno ne e zabele`ana pojava na 
zemjotresi zna~ajni po svojot intenzitet. 

 

3.2 Po~vi 

 
Podra~jeto okolu rudnoto nao|ali{te Bu~im go 
karakteriziraat po~vi so relativno nizok bonitet. Ova se 
reflektira vo brojot na zastapeni rastitelni vidovi, kako i 
povr{inite na koi tie se odgleduvaat. 
Vo tabela 7.6, se dadeni zemjenite povr{ini i nivniot 
bonitet. 
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Tabela 7.6 Bonitet na zemjenite povr{ini 

 
Za pedolo{kiot sostav na po~vite nema detalni informacii 
(osven op{ti klasifikacii). Ne postoi duri ni detalna 
analiza na kvalitetot na po~vite vo podra~jeto zafateno so 
rudarskite aktivnosti i neposrednata okolina pred 
po~etokot na istite. 
Pokraj ne tolku povolnite uslovi, zaradi kvalitetot na 
po~vite, glavna aktivnost na naselenieto se zemjodelstvo i 
sto~arstvo. Naj~esto odgleduvani kulturi se: tutunot, 
`itnite kulturi i lozjata (tabela 7.7). Vo reonite kade e 
mo`no navodnuvawe zastapeni se i gradinarskite kulturi, 
od koi se zadovoluvaat vo prv red sopstvenite potrebi na 
mesnoto naselenie. Ostanatiot del od povr{inite {to gi 
opfa}aat atarite na ovie sela se obrasnati naj~esto so 
slabo razvieni trevnati vidovi, otporni na dolgotrajnite 
su{ni periodi, kako i nisko steblesti, `bunesti rastenija. 
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Tabela 7.7 Zastapenost na zemjodelski kulturi na oddelni povr{ini 

 

3.3 Vodi 

Okolinata na rudnikot Bu~im i na Radovi{ voop{to, nema 
zna~itelni vodoteci. Od druga strana, rudni~kite i 
flotaciskite aktivnosti ne sozdavaat direktno otpadni vodi. 
Kontaminirani otpadni vodi istekuvaat od lokacijata na 
rudnikot, rudni~koto jalovi{te i hidrojalovi{teto kako 
rezultat na kontaktot na rudata i jalovinata so atmosferskite 
vrne`i i povr{inskite vodi. 

Napraveni se niza merewa na kvalitetot na vodite koi 
istekuvaat od lokaciite na rudnikot Bu~im. Rezultatite od 
ednogodi{nite ispituvawa na Rudarsko geolo{kiot fakultet 
vo [tip se pretstaveni vo Prilogot 1 na ovoj dodatok. Vo 
istiot prilog se i rezultatite od ispituvawata na 
ministerstvoto za `ivotna sredina i prostorno planirawe. 
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3.4 Rastitelni i `ivotinski vidovi  

Specifi~nite morfolo{ki, hidrolo{ki, pedolo{ki i 
klimatolo{ki karakteristiki na ovoj teren, predstavuvaat 
limitira~ki faktor za egzistirawe na rastitelnite i 
`ivotinski vidovi, karakteristi~ni i za dvata su{tinski 
razli~ni biosistemi (kopnen i voden). Vo toj kontekst, 
posebno limitira~ko vlijanije imaat relativno visokite 
prirodni koncentracii na te{ki metali vo plitkite 
podzemni vodi i po~vite, koi se rezultat na 
karakteristikite na mati~niot supstrakt od koi tie 
nastanale. 
Po padinite od okolnite blagi ridovi, {umskata vegetacija 
prestavuva silno degradiran stadium - {ibjak od {umska 
asocijacija na beliot gaber so dab blagun (as. Carpinetum 
orientalis macedonicum subas. Quercetum pubescentis). Ovaa 
{umska zaednica kako indikator na lokalnite stani{ni 
uslovi, pretstavuva najtermofilen i najkserofilen tip na 
asocijacija so siroma{en hloristi~ki sostav. Vo osnova, 
drvata i grmu{ki koi se sre}avaat vo ovaa asocijacija, 
dedeni se vo prodol`enie: 

 
Quercus pubescens   Rosa Canina 
Carpinus orientalis    Rubus tomentosus 
Pytus amygdaliformis   Ulmus minor ssp. Tortuosa 
Pirus Pyraster    Prunus spinosa 
Cornus mas     Prunus divaricata 
Telicrania sanguinea   Populus usbecistanica ssp. Afganica 
Crataegus monogyna   Salix alba 
Juniperus oxycedrus   Salix Purpurea 
Fraxinus ornus    Paliurus spina – Christi 

 
 

So ogled na blizinata na seloto Topolnica i seloto Bu~im 
{umite na ovie brda bile i se permanentno pod udar na 
stokata i ~ovekot, zaradi {to se degradirani do stepen na 
razreden {ibjak vo koj dominira dabot blagun (Quercus 
pubescens), a ostanatite vidovi se sre}avaat kako edini~ni 
ili grupni primesi. 
Op{to zemeneno, ovoj tip na {ibjak e del od 
submediteranskata zaednica na beliot gaber vo ramkite na 
najniskiot i najtermofilen region na istiot vid koj vo 
Makedonija se prostira vrz najmalite viso~ini po potoplite 
padini od brdata pokraj rekata Vardar i nejzinite pritoki. 
Ovoj tip na {umska zaednica e indikator na slednite 
ekolo{ki uslovi: 
- siroma{ni po~veni uslovi so plitok i suv po~ven sloj, 
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- mala koli~ina na vrne`i vo tekot na godinata, 
- dolgotrajni letni su{i so poizrazito visoki temperaturni 
ekstremi, 
- zimi studeni i suvi so mali koli~ini na vrne`i i 
povremeni ekstremni temperaturi 
Stepenot na degradacijata na {umskata zaednica isto taka 
nedvosmisleno doka`uva na prisustvo na silen 
degradaciski proces od antropogena i zoogena priroda. Koga 
stanuva zbor za trevnite vidovi ne bi imalo smisla da se 
nabrojuvat poedine~no bidejki se zastapeni skoro site 
vidovi. Na ridestite delovi se zastapeni vidovi koi gi 
podnesuvaat su{nite uslovi, a vo dolinite i vodotecite se 
zastapeni trevni vidovi koi baraat pove}e vla`nost. 
So ogled na nepostoeweto na razviena {umska vegetacijata 
vo okolinata, logi~ki e da se predpostavi deka zaradi 
zapo~nuvawe na rudarskite aktivnosti, kako vo 1979 god. 
taka i 2004 god. nemalo potreba da se vr{i se~a ili 
iskorenuvawe od po{iroki razmeri na oddelni rastitelni 
vidovi. 
So ogled na faktot {to vegetacijata od ovoj reon e 
relativno dobro prilagodena na su{nite periodi, kako i na 
prirodno zgolemenite koncentracii na te{ki metali, re~isi 
ne se zabele`ani pogolemi negativni vlijanija vo 
dosega{niot period na rabotewe na rudnikot. 
Mora da se napomene deka ne e napravena sistematizacija na 
florata i faunata pred zapo~nuvawe na rudarskite 
aktivnosti, kako vo zonata na nao|ali{teto Bu~im, taka i za 
po{irokoto podra~je. 
Isto taka, ne e napravena nitu sistematizacija na 
endemi~nite, retkite i zagrozeni `ivotinski i rastitelni 
vidovi, iako so ogled na agrarnoto iskoristuvawe na 
zemji{teto i visokiot stepen na atroponeni vlijanija, kako i 
relativno siroma{nata raspolo`ivost na prirodnite 
resursi, mali se {ansite za egzistirawe na vakvi 
rastitelni i `ivotinski vidovi i pred po~etokot na 
istra`uvawata na ovoj teren. 
Ovoj reon ne spa|a vo nitu edna od kategoriite za{titeni 
podra~ja soglasno Zakonot na za{tita na prirodata, odnosno 
ne e definarano kako eколошки значајно подрачје кое во 
голема мера придонесува за заштитата и зачувувањето на 
биолошката разновидност во Република Македонија (spored 
spisokot na prirodni retkosti - Statisti~ki godi{nik 2004, 
Zavod za statistika na R.M. ). Vrz osnova na toa, kako i na 
prethodno iznesenite konstatacii, mo`e da se predpostavi 
deka vo ovaa 
zona nema типови живеалишта кои се карактеризираат со 
особена биолошка разновидност и/или се добро зачувани, 
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подрачја на живеалишта со загрозени или ендемични видови, 
za~uvani {umski celini, kako ni podra~ja koi opfa}aat 
pati{ta i odmorali{ta na migratorni vidovi. 
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1 VLIJANIE VRZ KVALITETOT NA 
AMBIENTALNIOT VOZDUH 

Za ocenka na vlijanieto na emisiite se koristeni softverskite 
paketi H1 na britanskata EPA i tehni~koto upatstvo na 
germanskata agencija (TA Luft).  H1 e najednostavniot, no i najstrog 
model, vo koj ne se zemaat vo predvid nitu meteorolo{kite uslovi, 
nitu propulzijata na gasot po izlezot od oxakot. Zatoa, pak, ako 
rezultatot dobien so ovaa ednostavna presmetka poka`e deka 
kvalitetot na `ivotnata sredina ne e zagrozen, toga{ nema 
potreba od natamo{ni analizi. Ako rezultatite ostavaat somnenie 
vo kvalitetot na `ivotnata sredina poradi odvivawe na 
aktivnosta na instalacijata, se primenuvaat poslo`eni proverki, 
kako onaa na TA Luft i kone~no, ako i taka ne se obezbedi dokaz 
deka vlijanijata na emisiite nema da go zagrozat kvalitetot na 
`ivotnata sredina, treba da se primeni kompleksno modelirawe 
na disperzijata na zagaduva~kite supstancii za da se dobie 
poprecizna slika.  

Nasproti priodot na H1 za opredeluvawe na visina na oxakot za 
odredena emisija, presmetkite na TA Luft se baziraat na proverka 
na visinata na oxakot zemajki go predvid i podigaweto na 
perjanicata poradi temperaturata i brzinata na gasot na izlezot. 

Spored angliskata agencija za `ivotna sredina, maksimalnata 
mo`na kontribucija na procesot vo koncentracijata na 
opredelena supstancija vo ambientalniot vozduh se 
presmetnuva od izrazot 

EKDFUPvazduh ⋅=        

 (1)  

vo koj: 

UPvozduh =  u~estvo na procesot vo koncentracijata na 
polutantot vo ambientalniot vozduh (μg/Nm3) 

EK   =     emitirano koli~estvo polutant (g/s) 

DF  = faktor na disperzija, izrazen kako maksimalna 
prose~na koncentracija na nivo na tloto na edinica 
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emitirana masa ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
sg

Nmg
/

/ 3μ
smetano na godi{no nivo 

za dolgotrajni emisii ili na ~asovni koncentracii 
za kratkotrajni emisii. Faktorite na disperzija se 
pretstaveni vo tabela 7.8. 

Tabela 7.8  Faktori na disperzija (spored IPPC H1 Horizontal 
Guidance Note) 

Faktor na disperzija 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
sg

Nmmg
/

/ 3

 
Efektivna visina 

na to~kata na 
emisija (m) Dolgoro~no 

Maksimalen 
godi{en prosek

Kratkoro~no 

Maksimalen 
~asoven prosek 

0 148 3900 

10 32 580 

20 4.6 161 

30 1.7 77 

50 0.52 31 

70 0.24 16 

100 0.11 8.6 

150 0.048 4 

200 0.023 2.3 
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1.1 Vlijanie na emisiite od Kotlara 

Spored rezultatite od izvr{enite merewa, kotelskata 
postrojka vo Bu~im ne pretstavuva zna~itelen izvor na emisija. 
Sepak, napraveni se presmetki za maksimalnoto mo`no 
zgolemuvawe na koncentracijata na azotni oksidi spored 
metodata H1, odnosno na site polutanti koristejki go paketot 
P&K. 

 

H1 

EKDFUPvazduh ⋅=  
 
H = 8.5 m 

EK = 0.41 g/s 

DF = 1000 

UP = 0.41·1000 = 410 

Maksimalen ~asoven prosek 

410 μg/s 

Maksimalen dneven prosek 

UPvozduh = 410 · 0.59*10/24 = 101 μg/s 

So ogled na toa deka vo blizina nema drug izvor na azotni 
oksidi, ovaa vrednost ne pretstavuva zakana za `ivotnata 
sredina i zdravjeto i `ivotite na lu|eto. 
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TA LUFT 

Namesto rabota so nomogramot, iskoristen e softverskiot 
paket P&K za proverka na soodvetnosta na visinata na oxakot 
na kotlovskata postrojka. Spored proverkata, visinata na 
oxakot e na granicata na tolerantnosta, a so ogled na 
lokacijata e zadovolitelna. Rezultatite od presmetkite na 
minimalnata visina na oxakot se prika`ani na tabelata vo 
prodol`enie. 
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Minimalna visina na oxak spored TA Luft 

Oxak na kotelska postrojka 

 
Parametar: 
Koli~estvo otpaden gas pri normalni uslovi [Nm3/h] 4000 
Temperatura na vrvot [°C] 330 
Dijametar na vrvot na oxakot [m] 0.53 
Visina na zgradite i vegetacijata [m] 0 
Presmetki: 
Podigawe na perjanicata [m] 10.6711
Minimalna visina spored nomogramot (H') [m] 8.58407
Visina na oxakot (H) [m] 8.58407

 
 Lista na materijali 

Naziv S-Vrednost Emisii Q/S Visina
[] [] [mg/m3] [kg/h] [] [m] 

Azotni oksidi izrazeni kako NO2 0.1 350 1.4 14 8.58407
Lebde~ka pra{ina 0.08 50 0.2 2.5 2.23351

Sulfurni oksidi izrazeni kako SO2 0.14 400 1.6 11.4286 7.32514
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1.2 Vlijanie od drugite izvori na emisija 

1.2.1 Ciklon na primarno drobewe (AA2) 

Ciklonot na primarno drobewe gi tretira izvle~enite gasovi 
od primarnata drobilka i presipnite mesta na lentestite 
transporteri. Merewata na emisija na pra{ina poka`aa deka 
na ova mesto se potrebni intervencii, no sepak se napraveni 
presmetki na vlijanijata vrz vkupnata koncentraija na cvrsti 
~esti~ki vo ambientalniot vozduh. 

H1 

EKDFUPvazduh ⋅=  
 

 
H = 8.5 m 

EK = 1.67 g/s 

DF = 1000 

UP = 1.67·1000 = 1656 

Maksimalen ~asoven prosek 

1656 μg/s 

Maksimalen dneven prosek 

UPvozduh = 1656 · 0.59 = 977 μg/s 
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TA LUFT 

O~igledno e deka koncentracijata na cvrsti ~esti~ki vo 
otpadniot gas doveduva do nadminuvawe na dozvolenite 
koncentracii vo ambientalniot vozduh. Zatoa nema potreba od 
natamo{ni ispituvawa. Ovaa emisiona to~ka }e bide del od 
operativniot plan. 

1.2.2 Ciklon na Otvoren sklad (AA3) 

Iako se nao|a neposredno do mestoto na isipuvawe na primarno 
drobenata ruda na otvoreniot sklad pa negovata uloga e 
minimalna vo odnos na vlijanijata koi gi ima emisijata na 
pra{ina od isturaweto i odnesuvaweto so veterot, napraveni 
se presmetkite za vlijanieto vrz ambientalniot vozduh i za 
soodvetnosta na visinata na oxakot na ovoj ciklon, bidejki se 
o~ekuva skladot da se zatvori. 

H1 

EKDFUPvazduh ⋅=  
 

 
H = 6 m 

EK = 0.65  g/s 

DF = 1000 

UP = 0.65·1000 = 650 

Maksimalen ~asoven prosek 

650 μg/s 

Maksimalen dneven prosek 

UPvozduh = 650 · 0.59 = 383.5 μg/s 

 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
Bu~im DOOEL, Radovi{ 
Dodatok VII.2                                                                                        Stranica 10 od 
21 
 

TA LUFT 

TA LUFT vo princip ne prifa}a visina na oxak pomala od 10 
metri i koristeweto na grafi~kata metoda spored nomogramot 
e vo soglasnost so toa. Me|utoa, softverskiot paket 
ovozmo`uva da se dobijat i pomali visini, kako {to e vo ovoj 
slu~aj.  
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Minimalna visina na oxak spored TA Luft 

Oxak na ciklon na otvoren sklad 

 
Parametar: 
Koli~estvo otpaden gas pri normalni uslovi [Nm3/h] 45000
Temperatura na vrvot [°C] 20 
Dijametar na vrvot na oxakot [m] 0.67 
Visina na zgradite i vegetacijata [m] 0 
Presmetki: 
Podigawe na perjanicata [m] 26.28 
Minimalna visina spored nomogramot (H') [m] 6.64 
Visina na oxakot (H) [m] 8.58407

 
 Lista na materijali 

Naziv S-Vrednost Emisii Q/S Visina
[] [] [mg/m3] [kg/h] [] [m] 

Lebde~ka pra{ina 0.08 50 2.25 28.125 6.64169
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1.2.3 Rotoklon br.3 (AA4) 

Vo pogonot za sekundarno i tercijarno drobewe rabotat dve 
grupi rotokloni. Vo prvata ima 5 identi~ni edinici, sekoja so 
kapacitet od 35000 Nm3/h.  

H1 

EKDFUPvazduh ⋅=  
 
 

H = 7.5 m 

EK = 0.297  g/s 

DF = 1410 

UP = 0.297·1410 = 419.08 

Maksimalen ~asoven prosek 

419.08 μg/s 

Maksimalen dneven prosek 

UPvozduh = 419.08 · 0.59 = 247.26 μg/m3 

 

TA LUFT 
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Maksimalna visina na oxak spored TA Luft 

Rotoklon br. 3 (AA3) 

(Za GVE 50 mg/Nm3, spored pravilnikot za MDK) 

 
Parametar: 
Koli~estvo otpaden gas pri normalni uslovi [Nm3/h] 35000
Temperatura na vrvot [°C] 20 
Dijametar na vrvot na oxakot [m] 1.0 
Visina na zgradite i vegetacijata [m] 0 
Presmetki: 
Podigawe na perjanicata [m] 15.2624
Minimalna visina spored nomogramot (H') [m] 9.15508
Visina na oxakot (H) [m] 9.15508

 
 Lista na materijali 

Naziv S-Vrednost Emisii Q/S Visina
[] [] [mg/m3] [kg/h] [] [m] 

Lebde~ka pra{ina 0.08 50 1.75 21.875 9.15508

 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
Bu~im DOOEL, Radovi{ 
Dodatok VII.2                                                                                        Stranica 14 od 21 
 

Maksimalna visina na oxak spored TA Luft 

Rotoklon br. 3 (AA3) 

(Za GVE 33.82 mg/Nm3, izmerena vrednost) 

 
Parametar: 
Koli~estvo otpaden gas pri normalni uslovi [Nm3/h] 35000
Temperatura na vrvot [°C] 20 
Dijametar na vrvot na oxakot [m] 1.0 
Visina na zgradite i vegetacijata [m] 0 
Presmetki: 
Podigawe na perjanicata [m] 13.9842
Minimalna visina spored nomogramot (H') [m] 6.70114
Visina na oxakot (H) [m] 6.70114

 
 Lista na materijali 

Naziv S-Vrednost Emisii Q/S Visina
[] [] [mg/m3] [kg/h] [] [m] 

Lebde~ka pra{ina 0.08 33.8199 1.06756 13.3445 6.70114
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Maksimalna visina na oxak spored TA Luft 

Rotoklon br. 3 (AA3) 

(Za GVE 35 mg/Nm3, vrednost za koja aplicira Bu~im) 

 
Parametar: 
Koli~estvo otpaden gas pri normalni uslovi [Nm3/h] 35000
Temperatura na vrvot [°C] 20 
Dijametar na vrvot na oxakot [m] 1.0 
Visina na zgradite i vegetacijata [m] 0 
Presmetki: 
Podigawe na perjanicata [m] 15.2624
Minimalna visina spored nomogramot (H') [m] 6.89232
Visina na oxakot (H) [m] 6.89232

 
 Lista na materijali 

Naziv S-Vrednost Emisii Q/S Visina
[] [] [mg/m3] [kg/h] [] [m] 

Lebde~ka pra{ina 0.08 35 1.225 15.3125 6.89232
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1.2.4 Rotoklon br.  7 (AA10) 

H1 

EKDFUPvazduh ⋅=  
 
 

H = 7.5 m 

EK = 0.122  g/s 

DF = 1410 

UP = 0.122·1410 = 172.23 

Maksimalen ~asoven prosek 

172.23 μg/s 

Maksimalen dneven prosek 

UPvozduh = 172.23 · 0.59 = 101.68 μg/s 

 

 

TA LUFT 
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Maksimalna visina na oxak spored TA Luft 

Rotoklon br. 7 

(Za GVE 50 mg/Nm3, spored pravilnikot za MDK) 

 
Parametar: 
Koli~estvo otpaden gas pri normalni uslovi [Nm3/h] 45000
Temperatura na vrvot [°C] 20 
Dijametar na vrvot na oxakot [m] 1.0 
Visina na zgradite i vegetacijata [m] 0 
Presmetki: 
Podigawe na perjanicata [m] 18.8829
Minimalna visina spored nomogramot (H') [m] 9.20691
Visina na oxakot (H) [m] 9.20691

 
 Lista na materijali 

Naziv S-Vrednost Emisii Q/S Visina
[] [] [mg/m3] [kg/h] [] [m] 

Lebde~ka pra{ina 0.08 50 2.25 28.125 9.20691
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Maksimalna visina na oxak spored TA Luft 

Rotoklon br. 7 

(Za 9.78 mg/Nm3, izmerena vrednost) 

 
Parametar: 
Koli~estvo otpaden gas pri normalni uslovi [Nm3/h] 45000
Temperatura na vrvot [°C] 20 
Dijametar na vrvot na oxakot [m] 1.0 
Visina na zgradite i vegetacijata [m] 0 
Presmetki: 
Podigawe na perjanicata [m] 18.776
Minimalna visina spored nomogramot (H') [m] 2.88132
Visina na oxakot (H) [m] 2.88132

 
 Lista na materijali 

Naziv S-Vrednost Emisii Q/S Visina
[] [] [mg/m3] [kg/h] [] [m] 

Lebde~ka pra{ina 0.08 9.78 0.437161 5.46451 2.88132
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Maksimalna visina na oxak spored TA Luft 

Rotoklon br. 7 

(Za GVE 35 mg/Nm3, vrednost za koja aplicira Bu~im) 

 
Parametar: 
Koli~estvo otpaden gas pri normalni uslovi [Nm3/h] 45000
Temperatura na vrvot [°C] 20 
Dijametar na vrvot na oxakot [m] 1.0 
Visina na zgradite i vegetacijata [m] 0 
Presmetki: 
Podigawe na perjanicata [m] 15.2624
Minimalna visina spored nomogramot (H') [m] 7.06454
Visina na oxakot (H) [m] 7.06454

 
 Lista na materijali 

Naziv S-Vrednost Emisii Q/S Visina
[] [] [mg/m3] [kg/h] [] [m] 

Lebde~ka pra{ina 0.08 35 1.575 19.6875 7.06454
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1.3 Vlijanie na fugitivnite emisii 

Spored tabelata 6.1.3.4 vo dodatokot VI na ova Barawe, 
vkupnite fugitivni emisii na cvrsti ~esti~ki iznesuvaat 
7136,134 t od koi{to 3287,487 t se ~esti~ki so dijametar 
pomal od 10 μm. Bidejki ~esti~kite pokrupni od 10 μm 
pa|aat brgu i vo neposredna nlizina na mestoto na emisija, 
vlijanie vrz `ivotnata sredina imaat samo onie so 
dijametar pomal od 10 μm.   

Bidejki fugitivnata emisija se odviva od nivoto na po~vata, 
spored tabelata 7.8 faktorot na disperzija e 148 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
sg

Nmmg
/

/ 3

. Spored toa, maksimalniot pridones na 

aktivnosta vo koncentracija na ~esti~ki pomali od 10  e: 

UPvozduh = DF·EK  

EK= 4.45 g/s 

DF =148 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
sg

Nmmg
/

/ 3

 

UPvozduh = 148·4.45 =658 μg/m3  

 

Talo`eweto na lebde~ka pra{ina se presmetnuva spored H1 
po sledniot izraz: 

1000
864003 ⋅⋅⋅

=
DVUPUP vozduh

pocva  

Vo koj: 

UPpocva - Pridones na aktivnosta vo talo`eweto (mg/m2den) 

UPvozduh- Pridones na aktivnosta vo koncentracijata vo ambientalniot 

vozduh (μg/Nm3) 
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DV – brzina na talo`ewe za koja se smeta deka e 0.01 m/s 

Talo`eweto se presmetnuva samo na godi{na osnova bidejki 
e spor proces. 

Spored gorniot izraz, za pridones na aktivnostite na Bu~im 
vo koli~estvoto depozit na okolnite po~vi se dobiva: 

 

denm
mgU pocva 25.1705

1000
86400301.0658

=
⋅⋅⋅

=  

 

Spored gornite presmetki, vlijanieto na rudni~kite 
aktivnosti vrz koli~estvoto sediment gi nadminuva 
dozvolenite granici i mora da bide zemeno vo predvid pri 
podgotovkata na operativniot plan. 
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Dodatok VII. 2 

VLIJANIE NA AKTIVNOSTITE VRZ SOSTOJBATA NA @IVOTNATA 
SREDINA 

 

Sodr`ina  
 
 
 
1 Vlijanija vrz povr{inskite vodi ....................................................3 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
Bu~im DOOEL, Radovi{ 
Dodatok VII.3                                                                                     Stranica 3 od 3 
 

1 VLIJANIJA VRZ POVR[INSKITE VODI 

Vlijanijata vrz povr{inskite vodi se navedeni vo dodatokot 
VI.1.3 od ova barawe preku godi{nite protoci na polutanti 
vo vodotecite nizvodno od rudnikot i hidrojalovi{teto. 
Povr{inskite vodi minuvaat niz naseleni mesta od koi se 
generiraat otpadni vodi koi imaat zgolemeni vrednosti na 
BPK, azot i fosfor. Ovie komponenti ne se svojstveni na 
vodi od rudni~ki i flotaciski aktivnosti. Zatoa, osnovna 
gri`a na Bu~im DOOEL, Radovi{ }e bide spre~uvawe na 
emisiite na bakar vo povr{inskite vodi, iako i tie imaat 
zna~itelen priroden fon.  

So ogled na toa deka: 

1. Nekoi od vodotecite minuvaat niz ili izviraat od 
podra~ja od koi prirodno nosat rastvoreni neorganski 
supstancii (najzna~ajni se solite na bakar) i 

2. Najgolemite koli~estva rudni~ki i flotaciski otpad 
(okolu 90% od vkupniot) poteknuvaat od periodot koga 
rudnikot bil vo op{testvena sopstvenost 

Bu~im DOOEL }e nastojuva del od neophodnite sretstva za 
spre~uvawe na emisijata na bakar vo povr{inskite i 
podzemnite vodi da obezbedi Republika Makedonija od 
sopstveni ili drugi izvori. 
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VLIJANIE NA AKTIVNOSTITE VRZ SOSTOJBATA NA 
@IVOTNATA SREDINA 

Ocenka na rizikot od rudnikot Bu~im 

(Del od izve{tajot za proektot INTREAT) 

 

 

 

 

 

Bu~im DOOEL, Radovi{ 
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so operativen plan 



INTREAT Project          INCO-CT-2003-
509167 
 

D4 – Risk Assessment – Buchim mine, fYR of Macedonia  Page 2 of 20 
 

 

 
FACULTY OF TECHNOLOGY & METALLURGY (FTM) - SKOPJE 

 
DPT. EXTRACTIVE METALLURGY 

 
 
 
   

Deliverable D4 
 Risk assessment at Buchim Copper Mine, FYR. of Macedonia 

 
Prepared by FTM-Skopje 

 
 

INCO – STREP - Contract No INCO-CT-2003-509167 
 
 
 
 

INTEGRATED TREATMENT OF INDUSTRIAL WASTES 
TOWARDS PREVENTION OF REGIONAL WATER 

RESOURCES CONTAMINATION 
 

(INTREAT) 
 
 
 
 
 
Date of preparation: Feb. 2007 
 
 
 
FTM Coordinator: 
 

Professor Svetomir HADZI JORDANOV 

Report prepared by: Professor Mirjana MALETIC 
 Dipl. Eng. Zoran TASEV 
 



INTREAT Project          INCO-CT-2003-
509167 
 

D4 – Risk Assessment – Buchim mine, fYR of Macedonia  Page 3 of 20 
 

  
 
 
 
1. Introduction 
 
This Risk Assessment  was carried out using the data provided by the: 
1. Faculty of Technology and Metallurgy – Skopje (Source 1), 
2. Ministry of Environmental Protection and Physical Planning (MOEPP), Central Laboratory 
Skopje, (Source 2), 
3. UNEP Balkans Technical Report, Analytical Results of UNEP Field Samples from 
Industrial Hot Spots in Refugee Sites in the F. Y. Republic of Macedonia, November 2000, p. 10. 
(source 3). 
 
The primary goal of this Risk Assessment is to enables the identification of main pollution sources 
and (areas with high contamination at the site of Buchim copper mine and flotation and its 
immediate vicinity. Quantification of the risk in the area under study, prediction of the degree of 
contamination in areas where no samples are available and defining the areas that have to be 
remediated, as well as health risk assessment do request availability of additional data. 

 
 

STIP
N

Lakavica 5km

Lakavica r. Buchim

Gorachino Topolnica
Radovish

Damjan Injevo

 
 

Figure 1. The wider study area of Buchim 
 
 
 
2. Buchim site Characteristics 
 
The location of Buchim is seen in Fig. 1. 
 
The characteristics of the Buchim copper mine are as follow: 

1. Plant is in operation since 1979, with a temporary closure in the years 2002-2003. 
2. Designed capacity: 

i. Ore extraction    4,000,000 tpa 
ii. Mine tailings    4,500,000 tpa 
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iii. Cu Concentrate    30,000 tpa 
3. Accumulated mine tailings (0.12 % Cu)  90,000,000 t 
4. Accumulated flotation tailings   

   (0.04 % Cu, <0.3 g/t Ag, <0.3 g/t Au)  60,000,000 t 
 
According to the National Waste Management Plan, prepared by the MOEPP in 2005, the total 
waste quantity is 196.000.000 t, the waste affected area is 900.000 m2, meaning that considerable 
quantities of mine and flotation tailings have been accumulated in the wider mining area.  
Next to the solid wastes, wastewaters are generated as e.g.: flotation wastewater, acid mine drainage 
wastewater and wastewater – leachates from the open pit cave. Dust from the flotation dam is a 
waste that pollutes the air. 
Water in Topolnichka River and Mademska River are also affected, as well as the sludges in the 
watersheds and the topsoil. 
 
So, in order to perform this Risk Assessment the following data were collected: 
 

1. Characteristics of the wastewaters from the flotation tailings, mine tailings and 
leachates from open pit cave, as well as the quality of waters in the closest rivers, 
Topolnichka River and Mademska River, 

2. Characteristics of the groundwaters sampled in the closest vilages, Topolnica and 
Damjan, 

3. Characteristics of the sludges sampled at the same points as the surface 
wastewaters (item 1 above), 

4. Characteristics of the soil sampled at the most exposed locations,  
5. Dust emission from the dam, measured as sedimentation in a network of 12 

points. 
 
As a general information, the results of UNEP Technical Report (Source 3) are given in 
Table 1.  
 

Table 1. Analysis of samples taken from copper mine Bucim  

 
In conclusion it was stressed that (i) waters are contaminated with heavy  metals, in some 
cases of very high concentrations, as e.g. 200.4 mg/L, compared to German Quality objective 
of 0.004 mg/L and (ii) sediments are contaminated too, as e.g. 2,145 mg/kg, compared to 60 
mg/kg German Quality objective.  
 
 
 

Contamination by 
heavy metals Cu Cr Zn Ni Mn Pb Cd 

waste water from brook,   
2.5 km from factory, mg/l 

 
200.4

 
<0.005

 
1.60 

 
0.77

 
56.0 

 
0.055 

 
<0.005

waste water from mine, 
mg/l 

 
50.5 

 
<0.005

 
0.46 

 
0.23

 
16.2 

 
<0.02 

 
<0.005

sediment from brook, 
mg/kg 

 
2,145

 
14 

 
21 

 
15 

 
731 

 
15 

 
<10 

Contamination by 
organic matter 

Carbonic acids 
(C16-C18) 

Phthalates 
(DBP, etc.) 

Ionic and non-ionic 
tensides from flotation

waste water from brook,   
2.5 km from factory 

 
10 mg/l              

 
0.5 mg/l           

 
present 
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3. Surface wastewater quality 
 
The main sources of  surface water contamination are the tailings from the operations of: 
 

- open pit mining, that generates contaminated waters both in the open pit cave and in the 
abandoned overburden).  

 Leachates from the open pit cave (see Tables SWW-1 and SWW-2) are pumped 
 in the small pond without any treatment and then enter the watersheds.  
 Leachates from so called acid mine drainage (see Tables SWW-3 and SWW-4) 
 do form a small brook that enters Topolnichka River.  
  
- flotation, that is performed by circulation of vast quantities of water that contains both 

flotations agents and leached/suspended residues of flotated finely grinded ore.  
 Part of this water (see Tables SWW-5 and SWW-6) leaves untreated the 
 flotation pond from the so called collector and contaminates the subsequent 
 watersheds. 
 
 
 
 Table SWW-1.  Characteristics of wastewaters - leachates from the open pit cave                
      in the years 2004 - 2005 

Charac-
teristics unit 07.11. 

2004
23.03. 
2005

22.09. 
2005

Flow L/s - 25 16 
pH  5.34 4.68 4.46
TSS mg/L 60.3 36.8 36.6

TFR105ºC mg/L 4550 4664 5132
TFR600ºC  mg/L 3500 3734 3700

TVM mg/L 1050 930 1432
Cu mg/L 163 132 228.8
Pb mg/L 0.04 0.01 0.04
Fe mg/L 4.44 - 1.21
Al mg/L - - 53.03
Mn mg/L 270 46.0 103
Zn mg/L 19.50 3.40 2.57
Ca mg/L 372 350 219.8
Mg  mg/L 8.6 9.8 121.5
K mg/L - 7.8 24.8
Na mg/L - 64.1 65.7
As mg/L - 0.02 0.32

SO4
2- mg/L 1230 1127 2570

Cl- mg/L 82.7 77.3 102.6
NO3

- mg/L - - 79.1
COD KMnO4 mg O2/L 12.9 7.18 19.2

    TSS =       total suspended solids  
    TFR105°C =  total filterable residue dried at 105°C   
    TFR600°C =  total fixed residue 
    TVM =       total volatile matter at 600°C  
    COD =        chemical oxygen demand 
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  Table SWW-2. Summary of characteristics of wastewaters - leachates                                   
     from the open pit cave 
 

Characterics unit Mini- 
mum 

Maxi- 
mum 

Aver. 
value 

Max. 
allowed 

pH  4.46* 5.34 4.83 6.0-6.3 
TSS mg/L 36.6 60.3 44.6 30-60 
Cu mg/L 132.8 228.8 174.7 0.05 
Pb mg/L 0.01 0.05 0.03 0.3 
Fe mg/L 1.21 4.44 2.83 0.03 
Mn mg/L 46.0 270.0 139.7 1.0 
Zn mg/L 3.40 19.50 8.49 0.2 
As mg/L 0.02 0.32 0.17 0.05 

COD KMnO4 mg O2/L 7.18 19.25 13.11 5.01-10 
• Figures given in Italics are out of the span of allowed values 
 
 
 

From the Summary of results and their comparison with the legaly allowed values given in 
Table SWW-2, it is seen that only one out of the 9 compared characteristics of the 
wastewaters – leachates from the open pit cave does not exceeds the allowances in all three 
values (minimum, maximum and average), while 5 out of the 9 compared characteristics are 
out of the allowed span for all three values (min., max., and average).  
 
 
Conclusion 1 
 
Wastewater from the open pit cave are heavily contaminated. In the case of copper, 
the maximal measured concentration is more than 4500 times higher than the legal 
limit, the average value being also extremely high – 3500 times higher. 
 
The mean flow of this wastewater is 20.5 l/s (1,771 m3/day), so that a quantity of  310 
kg copper is discharged dayly in the Mademska River and the subsequent watersheds. 
The annual load reaches more than 113 tones of copper only from this source of 
contamination. 
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  Table SWW-3.  Characteristics of wastewaters from mine tailings                                       
      (acid mine drainage) in the years 2004 - 2005 
 

2  0  0  5 Charac-
teristics unit 2004 

07.11. 23.03 18.05 22.09 27.10 
Flow L/s 1.5-2 2 - - 6 
pH  5.20 4.62 3.70 4.50 3.03 
TSS mg/L 94.7 109.2 340.0 43.0 30.8 

TFR105ºC mg/L 5850 16658 10160 5870 10344 
TFR600ºC  mg/L 4500 11590 - 4352 7854 

TVM mg/L 1350 5068 - 1528 2490 
Cu mg/L 840 603 434.5 298.7 354.0 
Pb mg/L 0.06 0.011 0.01 0.05 - 
Fe mg/L 4.44 2.86 1.50 2.06 0.383 
Al mg/L - - 144.3 144.3 158.6 
Mn mg/L 360.0 241.0 149.9 120.6 155.0 
Zn mg/L 11.00 5.38 3.91 3.15 - 
Ca mg/L 303.8 435.0 290.2 239.2 113.2 
Mg  mg/L 9.7 12.0 274.8 270.5 228.9 
K mg/L - 14.10 32.60 30.30 9.98 
Na mg/L - 64.1 114.1 74.2 17.7 
As mg/L - 0.35 0.57 0.32 0.15 

SO4
2- mg/L 2067 2495 - 3027 5033 

Cl- mg/L 76.5 59.5 193.1 106.6 65.5 
NO3

- mg/L - - - 78.12 95.47 
COD KMnO4 mg O2/L 22.10 11.56 - 20.50 9.01 

    TSS =       total suspended solids  
    TFR105°C =  total filterable residue dried at 105°C   
    TFR600°C =  total fixed residue 
    TVM =       total volatile matter at 600°C  
    COD =        chemical oxygen demand 
 
 
 
 Table SWW-4. Summary of characteristics of wastewaters from mine tailings  
      (acid mine drainage) in the years 2004 - 2005 

Characterics unit Mini- 
mum 

Maxi- 
mum 

Aver. 
value 

Max. 
allowed 

pH  3.03* 5.20 4.21 6.0-6.3 
TSS mg/L 30.80 340 123.54 30-60 
Cu mg/L 298.70 840 506.01 0.05 
Pb mg/L 0.01 0.06 0.033 0.3 
Fe mg/L 0.38 4.44 2.25 0.03 
Mn mg/L 120.60 360.00 205.29 1.0 
Zn mg/L 3.15 11.00 5.86 0.2 
As mg/L 0.15 0.57 0.35 0.05 

COD KMnO4 mg O2/L 9.01 22.10 15.79 5.01-10 
• Figures given in Italics are out of the span of allowed values 
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From the Summary of results and their comparison with the legaly allowed values given in 
Table SWW-4, it is seen that only one out of the 9 compared characteristics of the 
wastewaters from acid mine drainage does not exceeds the allowances in all three values 
(minimum, maximum and average), while 6 out of the 9 compared characteristics are out of 
the allowed span for all three values (min., max., and average).  
 
 
Conclusion 2 
 
Wastewater from the acid mine drainage are even more heavily contaminated. In the 
case of copper, the maximal measured concentration is more than 16,800 times higher 
than the legal limit, the average value being also extremely high – 10,000 times higher. 
 
The mean flow of this wastewater is ~3 l/s (259.2 m3/day), so that a quantity of  131 kg 
copper is discharged dayly in the Topolnichka River and the subsequent watersheds. 
The annual load reaches more than 48 tones of copper from this source of 
contamination. 
 
 
  Table SWW-5.  Characteristics of wastewaters in flotation tailings                                  
       pond in the years 2004 - 2005 

2  0  0  5 Charac-
teristics unit 07.11. 

2004 23.03 18.05 22.09 27.10 
Flow L/s - 16 - - 16 
pH  6.01 6.72 6.60 7.56 6.34 
TSS mg/L 16.6 64.0 100.0 12.20 10.0 

TFR105ºC mg/L 862 1086 980 1218 1156 
TFR600ºC  mg/L 720.0 836.0 - 922.0 848.0 

TVM mg/L 142.0 250.0 - 296.0 308.0 
Cu mg/L 2.41 0.10 0.06 0.07 0.19 
Pb mg/L 0.02 0.006 0.01 0.03 0.004 
Fe mg/L 0.84 - 0.04 0.48 0.033 
Al mg/L - - 0.15 0.038 0.31 
Mn mg/L 2.20 1.05 0.06 1.33 1.61 
Zn mg/L 0.25 0.99 0.03 0.05 0.028 
Ca mg/L 185.4 107.0 133.6 146.2 156.7 
Mg  mg/L 17.30 24.10 42.66 21.41 18.97 
K mg/L - 20.30 16.34 34.10 17.85 
Na mg/L - 140.7 100.4 146.4 43.7 
As mg/L - 0.01 0.17 0.06 0.03 

SO4
2- mg/L 237.0 537.0 - 538.6 528.8 

Cl- mg/L 80.0 101.3 555.0 110.9 118.9 
NO3

- mg/L - - - 8.12 7.03 
COD KMnO4 mg O2/L 10.60 6.44 - 16.95 9.48 

      TSS =       total suspended solids  
    TFR105°C =  total filterable residue dried at 105°C   
    TFR600°C =  total fixed residue 
    TVM =       total volatile matter at 600°C  
    COD =        chemical oxygen demand 
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  Table SWW-6. Summary of characteristics of wastewaters in flotation                                  
      tailings pond in the years 2004 - 2005 

Characterics unit Mini- 
mum 

Maxi- 
mum 

Aver. 
value 

Max. 
allowed 

pH  6.01 7.56* 6.65 6.0-6.3 
TSS mg/L 10.0 100.0 40.6 30-60 
Cu mg/L 0.07 2.41 0.69 0.05 
Pb mg/L 0.004 0.03 0.015 0.3 
Fe mg/L 0.03 0.84 0.45 0.03 
Mn mg/L 1.05 2.20 1.55 1.0 
Zn mg/L 0.028 0.99 0.33 0.2 
As mg/L 0.01 0.06 0.03 0.05 

COD KMnO4 mg O2/L 6.44 16.95 10.87 5.01-10 
• Figures given in Italics are out of the span of allowed values 

 
 
From the Summary of results and their comparison with the legaly allowed values given in 
Table SWW-6, it is seen that only one out of the 9 compared characteristics of the 
wastewaters – leachates from the open pit cave does not exceeds the allowances in all three 
values (minimum, maximum and average), while 2 out of the 9 compared characteristics are 
out of the allowed span for all three values (min., max., and average).  
 
Conclusion 3 
 
Wastewater from the flotation tailings are contaminated, but not heavily. In the case of 
copper, the maximal measured concentration is 48 times higher than the legal limit, 
the average value being 13.8 times higher. 
 
The mean flow of this wastewater is 16 l/s (1,382 m3/day), so that a quantity of  0.954 
kg copper is discharged dayly in the Topolnichka River and the subsequent 
watersheds. The annual load reaches more than 0.35 tones of copper from this source 
of contamination. 
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 Once released, contamination in this 3 primar water bodies continues to spread 
further in the surface watersheds and in the underground waters and aquifires.  
 Characteristics of the water in the closest rivers are shown in Tables SWW-7 and 
SWW-8 (for Topolnichka River) and in Tables SWW-9 and SWW-10 (for the subsequent 
Mademska River) 
 
            Table SWW-7.  Characteristics of Topolnichka River water                                         
      in the years 2004 - 2005 

 
Charac-
teristics 

unit 
 

07.11. 
2004*

 
23.03. 
2005**

 
18.05. 
2005**

pH  6.25 4.90 4.07
TSS mg/L 27.9 304.0 45.0

TFR105ºC mg/L 880 2450 5471
TFR600ºC  mg/L 669 1746 3590

TVM mg/L 211 704 1881
Cu mg/L 2.48 65.0 102.5
Pb mg/L 0.005 0.005 0.01
Fe mg/L 0.27 - 0.30
Al mg/L 0.28 - 92.07
Mn mg/L 2.05 24.0 79.36
Zn mg/L 0.19 1.55 1.99
Ca mg/L 153.4 142.1 214.1
Mg  mg/L 9.22 18.3 36.08
K mg/L 15.4 19.1 24.93
Na mg/L 52.06 78.9 113.3
As mg/L 0.02 0.01 0.36

SO4
2- mg/L 540 614 780

Cl- mg/L 138.1 86.46 165.9
NO3

- mg/L 6.54 - 0.98
NH4

+ mg/L - - 0.32
COD KMnO4 mg O2/L 8.49 6.62 9.80

      * After accepting wastewaters from flotation tailings pond 
    ** After accepting wastewaters from flotation tailings pond and mine tailings  
   (acid mine drainage) 

 
      Table SWW-8.  Measured variations of some characteristics of  
          Topolnichka River water in the years 2004 - 2005 

Characterics unit Measured 
values 

Max. 
allowed 

pH   4.07* - 6.25 6.0-6.3 
TSS mg/L 27.9 - 304 30-60 
Cu mg/L    2.48 - 102.5 0.05 
Pb mg/L 0.005 - 0.01 0.3 
Fe mg/L   0.27 - 0.30 0.03 
Mn mg/L   2.05 - 79.4 1.0 
Zn mg/L   0.19 - 1.99 0.2 
As mg/L   0.01 - 0.36 0.05 

COD KMnO4 mg O2/L   6.62 - 9.80 5.01-10 
• Figures given in Italics are out of the span of allowed values 
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From the comparison made in Table SWW-8, it is seen that two out of the 9 compared 
characteristics of the Topolnichka River water are within the allowances, while the rest 
seven are out of the limits.  
 
 
Conclusion 4 
 
Topolnicka River water are slightly contaminated. Concentration of contaminants do 
vary over the year and are dependant on the quantity of rainfalls. During the rainy 
periods dilution occurs and lower concentrations of contaminats are measured, as e.g. 
on 07.11.2004.  
 
A steep rise of concentration of pollutants is measured after heavily contaminated 
wastewater from acid minee drainage enter the Topolnichka River. So the 
concentration of copper rises for 25 – 40 times after the inlet of acid mine drainage 
wastewater. 
 
 
 
   Table SWW-9.  Characteristics of Mademska River                                                    
        water in the years 2004 - 2005 

 
Charac-
teristics 

unit 
 

07.11. 
2004

 
23.03. 
2005

 
18.05. 
2005

pH  6.13 5.30 4.46
TSS mg/L 98.0 175.2 136.6

TFR105ºC mg/L 894 2674 6160
TFR600ºC  mg/L 734 2274 4295

TVM mg/L 160 400 1865
Cu mg/L 31.0 31.2 52. 9
Pb mg/L 0.01 0.006 0.05
Fe mg/L 0.35 0.03 0.22
Al mg/L - 37.5 53.1
Mn mg/L 14.0 21.0 106.6
Zn mg/L 0.52 1.88 5.77
Ca mg/L 209 328 426
Mg  mg/L 10.3 15.6 37.0
K mg/L - 9.6 18.1
Na mg/L - 70.3 95.3
As mg/L - 0.01 0.18

SO4
2- mg/L 393 1002 3037

Cl- mg/L 69.5 68 80 
COD KMnO4 mg O2/L 12.6 5.72 8.42

    TSS =       total suspended solids  
    TFR105°C =  total filterable residue dried at 105°C   
    TFR600°C =  total fixed residue 
    TVM =       total volatile matter at 600°C  
    COD =        chemical oxygen demand 
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      Table SWW-10.  Measured variations of some characteristics of  
            Mademska River water in the years 2004 - 2005 
 

Characterics unit Measured 
values 

Max. 
allowed 

pH    4.46* - 6.13 6.0-6.3 
TSS mg/L     98.0 - 175.2 30-60 
Cu mg/L   31.0 - 52.9 0.05 
Pb mg/L 0.006 - 0.01 0.3 
Fe mg/L   0.22 - 0.35 0.03 
Mn mg/L     14.0 - 106.6 1.0 
Zn mg/L   0.52 - 5.77 0.2 
As mg/L   0.01 - 0.18 0.05 

COD KMnO4 mg O2/L   5.72 - 12.6 5.01-10 
• Figures given in Italics are out of the span of allowed values 

 
From the comparison made in Table SWW-10, it is seen that one out of the 9 compared 
characteristics of the Mademska River water are within the allowances, while the rest eight 
are out of the limits.  
 
Conclusion 5 
 
Mademska River water are slightly contaminated. Variation of the contaminant’s 
concentration is not so dependant on the quantity of rainfalls.  
 
  
 4. Groundwater quality 
 
 The quality of groundwater at sampling stations in the villages of Topolnica and 
Damjan (see Table GW-1),  the most exposed ones in the vicinity of Buchim mine is seen in 
the Tables GW-2 and GW-3. Location of sampling points is shown in Fig. 2. 
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Fig. 2. Location of testing points for groundwater in the villages of Topolnica and Damjan 
 
  Table GW-1 Sampling points for groundwater quality 

 
  
 
 
 
 
 
 
 
 
 
 
 
    Table GW-2. Characteristics of groundwater sampled in the village                                                  
    of Topolnica in the years 2004 - 2005 

T-1 T-2 T-3 Characteristics unit 
27.10.05 23.09.05 27.10.05 27.10.05 

Max. 
Alowed

pH  6.22 7.25 6.10 6.16 6.5-8.5 
TSS mg/L 9.0 18.80 3.0 6.60 none 

TFR105ºC mg/L 1438 1418 1384 1828 500 
TFR600ºC  mg/L 1202 1036 930 1362 / 

TVM mg/L 236 382 454 466 / 
m-alkalinity  2.94 3.38 3.50 2.98 / 

Cu mg/L 0.11 0.16 0.11 0.12 2 
Pb mg/L 0.014 0.02 0.005 0.015 0.01 
Fe mg/L 0.15 0.15 0.005 0.002 0.2 
Al mg/L 0.51 0.04 0.52 0.54 0.2 
Mn mg/L 0.26 0.06 4.90 0.31 0.05 
Zn mg/L 0.19 0.06 0.013 0.019 3 
Ca  mg/L 169.8 176 157. 8 171 200 
Mg mg/L 19.45 52.10 19.48 29.73 50 
K mg/L 22.6 54.5 24.3 12. 8 12 
Na mg/L 39 120.7 26.9 39.7 200 
As mg/L 0.005 0.05 0.02 0.037 0.01 

SO4
2- mg/L 614. 8 607 440.7 827.1 250 

Cl- mg/L 115.7 126.3 116.7 110 250 
HCO3

- mg/L 179.3 206.4 213.5 181. 8 / 
NO3

- mg/L 30.1 57.3 62.1 6.6 50 
NO2

- mg/L / 0 / / 0.03 
NH4

+ mg/L l / 0.05 / / 0.1 
COD  KMnO4 mg O2/L 4.90 16.52 4.11 7.74 8 

  TSS =       total suspended solids  
  TFR105°C =  total filterable residue dried at 105°C   
  TFR600°C =  total fixed residue 
  TVM =       total volatile matter at 600°C  
  COD =        chemical oxygen demand 
 

 
No. 

 
X 

 
Y Location 

D-1 46 13 308 83 78 273 Village of Damjan 
D-2 46 37 538 76 18 344 Village of Damjan 
D-3 46 33 190 76 12 808 Village of Damjan 
T-1 - - Village of Topolnica 
T-2 - - Village of Topolnica 
T-3 - - Village of Topolnica 
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 Table GW-3. Characteristics of groundwater sampled in the village of                                   
    Damjan in the years 2004 - 2005 

D-1  
Characteristics unit 07.11.  

2004 
23.03. 
2005 

22.09. 
2005 

27.10. 
2005 

D-3 
27.10. 
2005 

Max. 
Alowed

pH  6.70 6.53 5.90 5.60 5.38 6.5-8.5
TSS mg/L 17.1 22.4 16.0 12.8 23.48 none 

TFR105ºC mg/L 904 974 2816 4734 5780 500 
TFR600ºC  mg/L 741 780 2136 3224 4518 / 

TVM mg/L 163 194 6.8 1510 1262 / 
m-alkalinity  1.13 1.84 1.62 1.44 0.63 / 

Cu mg/L 0.09 0.09 0.07 0.10 0.10 2 
Pb mg/L 0.01 0.004 0.69 - - 0.01 
Fe mg/L 0.45 0.05 0.053 0.47 0.013 0.2 
Al mg/L - - 0.03 1.09 1.52 0.2 
Mn mg/L - - 0.05 - 4.70 0.05 
Zn mg/L 0.15 - 0.08 0.029 0.235 3 
Ca  mg/L 324 167.1 448.7 186.6 296.9 200 
Mg mg/L 19.6 8.9 185.1 116.1 191.6 50 
K mg/L - 0.90 1.90 1.67 14.23 12 
Na mg/L - 62.1 98.8 40.9 34.1 200 
As mg/L - 0.01 0.04 0.013 0.007 0.01 

SO4
2- mg/L 316 389.3 1850 2605 3261 250 

Cl- mg/L 70.3 67.1 53. 8 44.4 27.5 250 
HCO3

- mg/L 68.9 112.4 98.8 87.8 38.4 / 
NO3

- mg/L - - 17.40 17.73 24.15 50 
NO2

- mg/L - - - - - 0.03 
NH4

+ mg/L l - - 0.03 - 0 0.1 
COD (KMnO4) mg O2/L 4.92 1.39 10.89 7.43 3.48 8 

 TSS =       total suspended solids  
 TFR105°C =  total filterable residue dried at 105°C   
 TFR600°C =  total fixed residue 
 TVM =       total volatile matter at 600°C  
 COD =        chemical oxygen demand 
 
From Tables GW-2 and GW-3 it is seen that near 50% of the measured groundwater 
characteristics do exceed the legal alowances.  
In the case of Topolnichka River excess was measured in TFR105ºC , Mn, K and SO4

2-  in 4 
out of 4 analysis, while Pb, Al, As, NO3

-  and COD do exceed the alowances in 1 to 3 
analysis. Maximal excess was measured for Mn, almost 100 times. 
In the case of Mademskaka River excess was measured in TFR105ºC and SO4

2-  in 5 out of 5 
analysis, while pH, Pb, Al, Mn, K, As, NO3

-  and COD do exceed the alowances in 1 to 3 
analysis. Maximal excess was again measured for Mn, almost 100 times. 
  
Conclusion 6 
 
Groundwaters in the villages of Topolnica and Damjan are contaminated, not heavily, 
but still in excess to the legal allowances. Despite of that, they are used by local 
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population for drinking, cooking and other purposes. Villagers do complain for the 
poor quality of groundwater.  
 5. Topsoil quality 
 
 The quality of the topsoil was investigated in samples taken at a depth of 15-20 cm, from a 
distance varying between 100 and 500m from the waste disposal dam, in SE direction. The reference 
sample  was taken at the oposite site of the pond, near the Pump Station. The sample locations are 
marked R for the reference sample and as S-1 to S-5 in Figure 3. 

 
 
  Fig. 3.  Location of testing points for topsoil quality 
 
 
 The analysis of the topsoil, expressed in oxides, is seen in Table TS-1.  
 
 Table TS-1. Chemical analysis of topsoil samples taken 100, 200, 300, 400 and                
   500 m from Dam, SE direction 

Sample Components 
R P-1 P-2 P-3 P-4 P-5 

Weight loss at 
950 oC, % 3.91 4.32 7.32 8.90 3.61 3.67 

Chemical composition % 

SiO2 59.35 67.05 64.64 62.81 73.73 72.10 
CaO 7.21 3.20 2.60 2.79 2.19 2.05 
MgO 3.81 2.36 1.05 0.88 1.79 1.22 
Fe2O3 11.69 9.15 10.55 11.83 6.18 4.07 
Al2O3 8.19 8.03 7.84 7.61 5.80 9.66 
K2O 1.70 3.40 3.05 2.72 3.77 4.16 
Na2O 3.83 2.59 2.76 2.33 2.67 3.04 
CuO 0.01 0.03 0.02 0.02 0.02 0.01 

MnO2 0.08 0.05 0.05 0.06 0.03 0.03 
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ZnO 0.03 0.03 0.02 0.02 0.07 0.02 
Total 99.82 100.21 99.92 99.97 99.86 100.03 

Variation of the CuO content in surface soil along the distance from the dam is seen in 
Figure 4. The concentration of Cu shows a decreasing trend, but is considered low. 
 

 
 

Figure 4. CuO content in surface soil, in various distances from the flotation tailings dam  
 
Conclusion 7 
Data shown in Table TS-1 show that the top-soil quality is good.  
 
 
 6. Sludge quality 
 
The quality of sludge sampled in four locations (See Figure 5) is seen in Table Sl-1.  
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 Fig. 5. Location of sampling sludges  
 (C - Collector outlet, R - Topolnica River, B - Mine tailings Brook, SP – Small Pond) 

 
Table Sl-1. Composition of Sludge 

Sample Components C R  B  SP  
Weight loss at 950 oC, % 3.24 1.49 10.18 8.98 

Chemical composition % 

SiO2 68.09 68.95 58.11 63.96 
SO4

2- 0.83 1.79 3.75 3.86 
CaO 2.63 2.29 1.38 2.75 
MgO 2.96 2.62 1.96 2.91 
Fe2O3 7.41 7.35 10.27 5.65 
Al2O3 8.33 9.31 9.12 6.81 
K2O 3.05 3.05 2.94 2.52 
Na2O 3.24 3.04 2.10 2.41 
CuO 0.03 0.01 0.08 0.02 

MnO2 0.05 0.04 0.05 0.06 
ZnO 0.02 0.01 0.01 0.01 
Total 99.88 99.95 99.95 99.94 

 (C - Collector outlet, R - Topolnica River, B - Mine tailings Brook, SP – Small Pond) 
 
From Table Sl.1. it is seen that the quality of the sludge is quite good.  
This was anticipated by the previous data of limited solubilisation of hazardous elements. 
 
6. Dust emission 
 
Dust emission was measured at 12 sampling points (I to XII in Figure 6) and the data is seen 
in the Tables DE-1 and DE-2.   
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Fig. 6. Locations of dust sedimentation sampling points 
Table DE-11. Location of Dust emission Sampling Points   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

   
In Fig. 7 data is seen on measured intensity of dust sedimentation in the period Nov. 2005 – 
April 2006. 

 
No. 

 
X 

 
Y 

Relative 
intensity of dust 
sedimentation 

1 46 40 559 76 16 265 12 
2 46 43 597 76 20 801 8 
3 46 43 597 76 20 801 11 
4 46 15 086 76 11 450 1 
5 46 35 025 76 23 046 3 
6 46 33 825 83 80 376 9 
7 46 33 825 83 80 376 5 
8 46 16 175 76 15 944 7 
9 46 27 363 83 82 970 2 
10 46 14 997 83 75 201 10 
11 46 17 394 76 12 987 6 
12 46 09 767 76 18 478 4 
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 Figure 7. Dust sedimentation data (period Nov. 2005 – April 2006) 
 
From data presented in the Fig. 7 one can calculate the rate of sedimentation per unit 
surface. So, the most intensive sedimentation was measured in testing point 1 (left of the 
pond’s dam crawn, e.g. 
 
    37.8 g / 0.1 m2 .  30 days = 12.6 g/m2.d 
 

The less intensive sedimentation was measured in testing point 12 (some 10 km SE from the 
dam in the Pumping Station in the Village of Injevo) and it was: 
 
    3.7 g / 0.1 m2 .  30 days = 1.23 g/m2.d 

 
It is seen from this data that the dust emission only in a few cases exceeds the regulatory 
limits. 
 
In preparing this Risk Assessment the following problems were encountred: 
 

1. The intensity of Buchim mine operation varies over the years and this is reflected to 
the quantity and quality of  generated wastes. 

2. The ore composition also varies, especially with regard to the copper content, 
meaning that more tailings are generated for the same quantity of produced Cu-
concentrate. 

3. Quantity of rainfalls and other non-process wastewater varies and this affects 
directly the quantity and the composition of the process wastewater. 

4. In some cases the number of samples was not adequate for proper statistical 
treatment of the results. 

5. There is always a reserve about the correctness of the results of measurements. 
6. In order to prepare a risk assessment one should aquire previous experience. This 

was the first risk assessment prepared by the present authors. 
 

7. Conclusions 
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From the analysis of the data in the wider Buchim copper mine area, the following 
conclusions can be derived. 
 

• The wider area of Buchim is contaminated. Hot spots are seen in the areas of mining 
activities and waste disposal site as well as in the groundwater in nearby villages. 

• Soils are not contaminated. 

• Leachates produced contain relatively elevated concentrations of elements, but since the 
volume is low they are diluted in nearby streams. 

• Groundwater quality should be improved in order to comply with the legal allowances. 

• Finaly, thr performed analysis show that the contamination in and around the site of 
Buchim no mater how limited and restricted to the mining and waste disposal sites is 
serious.  

 
So, it is no wander that in a recent industrial waste study, among the 16 hot spots in the 
country, Buchim copper mine is ranked second, with the largest quantity of waste, largest 
endangered surface and the highest total remediation costs (12,663,000 EUR). 

 
Table C1. Copy from National Waste Management Plan and Feasibility Studies 
  Suspected Hot-Spots Examination (MOEPP, Skopje 2005) 
 

Rank Hotspot Quantity  
(t) 

Surface 
(m2) 

Explorator
y cost (soil 

& 
groundwat
er)  (EUR) 

Annual 
groundwate

r & soil 
monitoring   

(EUR) 

Total 
remediation 
cost (EUR) 

1 OHIS A.D 252,200 76,725 28,490 6,890 10,936,076 
2 Bucim copper mine  196,000,000 900,000 360,000 53,000 12,663,000 
3 MHK Zletovo smelter 1,115,000 95,000 30,000 7,420 5,689,317 
4 Lojane  1,000,000 100,000 40,000 10,600 4,250,600 
5 Sasa mine 13,000,000 285,000 114,000 30,210 12,114,210 
6 Silmak ferro-silicon 

plant  
851,000 80,000 / 8,480 2,568,480 

7 Toranica mine 3,000,000 25,000 10,000 2,650 1,062,650 
8 Makstil  2,500,000 125,000 50,000 / 3,175,000 
9 Zletovo mine 14,000,000 280,000 112,000 29,680 11,901,680 

10 REK Bitola  11,000,000 100,000 40,000 / 2,540,000 
11 Feni Industry  6,800,000 167,000 / / 1,670,000 
12 MHK Zletovo 

fertilizer 
3,700,000 70,000 / / 700,000 

13 REK Oslomej  2,000,000 280,000 112,000 / 7,112,000 
14 Godel tannery  5,600 500 / / 402,708 
15 OKTA  3,000 6,000 2,400 636 3,036 
16 Tane Caleski  10 100 / / 2,701 

  Average/Total 255,226,810 2,590,325 898,890 149,566 76,791,458 
 
 



 

Dodatok VIII 

 

 

 

 

OPIS NA TEHNOLOGIITE I DRUGITE TEHNIKI ZA 

SPRE^UVAWE, ILI DOKOLKU TOA NE E MO@NO, 

NAMALUVAWE NA EMISIITE NA 

ZAGADUVA^KITE MATERII 

 

 

 

 

 

Bu~im DOOEL, Radovi{ 

Barawe za dozvola za usoglasuvawe  

so operativen plan 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
Bu~im DOOEL, Radovi{ 
Dodatok VIII                                                                                Stranica 2 od 13 
 

Dodatok VIII 

 

OPIS NA TEHNOLOGIITE I DRUGITE TEHNIKI ZA 

SPRE^UVAWE, ILI DOKOLKU TOA NE E MO@NO, 

NAMALUVAWE NA EMISIITE NA ZAGADUVA^KITE 

MATERII 

SODR@INA 

 
8.1 Obem..........................................................................................................3 

8.2 Voved ........................................................................................................3 

Prilog VIII.1 ...................................................................................................4 
MERKI  ZA SPRE^UVAWE NA ZAGADUVAWETO VKLU^ENI  VO 

PROCESOT.....................................................................................................4 

8.1.1 Orosuvawe na kopovskiot pat i delovi na hidrojalovi{teto..5 

8.1.2 Zamena na ksantati.........................................................................6 

8.1.3 Recirkulacija na voda ...................................................................6 

8.1.4 Primena na flokulanti.................................................................7 

8.1.5 Efikasno filtrirawe...................................................................7 

Prilog VIII.2 ...................................................................................................8 
MERKI  ZA NAMALUVAWE NA ZAGADUVAWETO PO PROCESOT...........8 

8.2.1 Namaluvawe na emisiite vo vozduhot..........................................9 

8.2.1.1 Ciklonski otpra{uva~i.................................................................9 

8.2.1.2 Mokri sistemi za otpra{uvawe..................................................10 

8.2.2 Namaluvawe na emisiite vo povr{inski vodi .........................13 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
Bu~im DOOEL, Radovi{ 
Dodatok VIII                                                                                Stranica 3 od 13 
 

8.1 Obem 

Rudnikot za bakar Bu~im DOOEL, Radovi{, podnesuva 
barawe za dozvola za usoglasuvawe so operativen plan do 
Ministerstvoto za `ivotna sredina i prostorno planirawe 
i spored sodr`inata na formularot na baraweto treba da 
dostavi informacii za primenetite i planiranite merki za 
spre~uvawe, a kade{to toa ne e mo`no, za namaluvawe na 
emisiite na {tetni materii. 

Informaciite vo ovoj izve{taj se uredeni taka da gi 
zadovolat barawata na Ministerstvoto za `ivotna sredina 
i prostorno planirawe vo vrska so procesot na podnesuvawe 
barawe za integrirano spre~uvawe i kontrola na 
zagaduvaweto, odnosno barawe za dozvola za usoglasuvawe 
so operativen plan. 

 

8.2 Voved 

Bu~im DOOEL, Radovi{ e edinstvenata kompanija koja se 
bavi so eksploatacija na bakarna ruda vo Makedonija. 
Aktivnostite na instalacijata se otpo~nati u{te vo 1979 
godina pod imeto "RO za rudarstvo i metalurgija na bakar 
Bu~im"- Radovi{. 

Merkite za spre~uvawe i namaluvawe na zagaduvaweto na 
`ivotnata sredina prevideni so proektot se so efikasnost 
koja bila voobi~aena za rudni~kata aktivnost vo toa vreme. 
Taka, za za{tita na vozduhot glavno se potpiraat na primena 
na ciklonski otpra{uva~i, a edinstvenata za{tita na 
vodite e recirkulacijata na vodata od hidrojalovi{teto. 

Po izvr{enata privatizacija vo 2005 godina, se prezemaat 
dopolnitelni merki. Malku od niv se realizirani no za 
pove}eto proektite se vo zavr{na faza. Me|u merkite se: 
upatuvawe na vodite od povr{inskiot kop vo proces, 
vra}awe na vodite od Jasenov dol, intenzivno zazelenuvawe 
na delovi od hidrojalovi{teto. 
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8.1.1 Orosuvawe na kopovskiot pat i delovi na hidrojalovi{teto 

Transportot na miniranata ruda se izveduva so damperi, 
koi{to i pokraj golemata zafatnina, a so toa namalena 
frekvencija na soobra}aj, pretstavuvaat seriozen izvor na 
emisija na pra{ina vo vozduhot. Emisijata na pra{ina vo 
Bu~im se namaluva na toj na~in {to kopovskata 
soobra}ajnica postojano se orosuva so voda od kamionski 
cisterni. So toa se postignuva redukcija na pra{inata od 
okolu 50%. 

Istata efikasnost na namaluvawe na generiraweto pra{ina 
se postignuva i so orosuvawe na pla`ata na 
hidrojalovi{teto. No ovaa merka séu{te ne e celosno 
realizirana. 

Na sl. 8.1.1 mo`e da se vidi na~inot na orosuvawe na 
pla`ata, a na sl. 8.1.3 jasno se ocrtuvaat vla`nite povr{ini 
na kopovskiot pat.  

 

Sl. 8.1.1 Orosuvawe na del od suvata povr{ina na hidrojalovi{teto 
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Slika 8.1.2 Mokri povr{ini na kopovskiot pat 

8.1.2 Zamena na ksantati 

Del od ksantatite koi se najzastapeni kolektori vo 
rudni~kata praksa vo svetot voop{to, vo Bu~im se zameneti 
so preparatot SKIK - BZ 2000. Toa e, vsu{nost, sol na 2-
merkaptobenzotiazol, koj e prakti~no bez vlijanie vrz 
`ivotnata sredina, osobeno vo koncentraciite vo koi se 
upotrebuva.  

Podatoci za vlijanieto na ovoj preparat vrz `ivotnata 
sredina i zdravjeto na lu|eto, kako i upatstva za bezbedno 
rakuvawe i otstranuvawe se dadeni vo poglavjeto 4. 

8.1.3 Recirkulacija na voda 

U{te so izgradbata na rudnikot e predvideno del od vodata 
potrebna za procesot na flotacija da se obezbeduva so 
vra}awe na voda od hidrojalovi{teto. Toa e del od dobrata 
flotaciska praksa. Me|utoa, golemite otvoreni povr{ini 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
Bu~im DOOEL, Radovi{ 
Dodatok VIII                                                                                Stranica 7 od 13 
 

ovozmo`uvaat pristap na kislorod do bakronosnite 
minerali, pa so vrne`ite se zgolemuva stepenot na lu`ewe i 
pojava na bakar i drugi metalni joni vo podzemnite vodi i 
povr{inskite vodoteci nizvodno od otvoreniot kop i 
rudni~koto jalovi{te. Poradi toa, del od vodata od Jasenov 
dol, vrz koj vlijanie ima rudni~koto jalovi{te, se pumpa 
kako tehnolo{ka voda vo procesot. Istata postapka se 
podgotvuva i za vodite od povr{inskiot kop. 

8.1.4 Primena na flokulanti 

Koristeweto na flokulanti za podobruvawe na talo`eweto 
na ~esti~kite koncentrat i na procesot na filtrirawe, ima 
dvojna uloga: ja podobruva efikasnosta na procesot i so toa 
direktno vlijae na ekonomikata na raboteweto, no i ja 
namaluva koncentracijata na suspendirani ~esti~ki vo koi 
ima golema koncentracija na bakar, drugi te{ki metali 
sulfur i sl. 

8.1.5 Efikasno filtrirawe 

Vo dodatok na upotrebata na flokulanti, koncentratot se 
filtrira so primena na najsovremeni vidovi filterski 
edinici. Imeno, se koristat edna avtomatska filter presa 
od tipot LAROX i eden kerami~ki filter od tipot VDFK. 

Ovoj na~in na filtrirawe ovozmo`uva proizvodstvo na 
koncentrat so mnogu mala sodr`ina na vlaga, so {to se 
namaluva rizikot od vlijanija  vrz po~vata i podzemnite 
vodi.  
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8.2.1 Namaluvawe na emisiite vo vozduhot 

Karakteristikite na otpadniot vozduh go diktiraat tipot na 
sistemot za namaluvawe na emisiite vo vozduhot. Vo Bu~im 
DOOEL, Radovi{ se primenuvaat mokri i suvi sistemi za 
pro~istuvawe. Suvite sistemi gi so~inuvaat cikloni ili 
ciklonski baterii.  

8.2.1.1 Ciklonski otpra{uva~i 

Ciklonite ne se vo redot na efikasni sistemi za otpra{uvawe 
i glavno, ne se koristat za zavr{en tretman na gasovite. Tie vo 
sovremenite sistemi glavno slu`at kako pred filtri za da go 
rasteretat zavr{niot sistem ili kako ladilnici i fa}a~i na 
iskri za da se za{titat vre}astite filtri. 

Na sl. 8.2.1.1 e prika`an ciklonotkoj ja otpra{uva primarnata 
drobilka. 

 

Sl. 8.2.1.1 Baterija cikloni za otpra{uvawe na primarnoto 
drobewe 
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Osven na primarnoto drobewe, ciklonski otpra{uva~i se 
upotrebuvaat i za otpra{uvawe na krajot na transporterot pred 
otvoreniot sklad. 

8.2.1.2 Mokri sistemi za otpra{uvawe 

Mokrite sistemi se glavno so minuvawe na gasot niz stolb od 
gusti kapki voda koj se sozdava so strueweto na gasot.  

Rotoklonot e sistem za otpra{uvawe na vozduh i procesni 
gasovi vo koj vozduhot, minuvajki preku povr{inata na vodata 
niz tesen procep so brzina od 22-25 m/s sozdava i ponesuva 
stolb od sitni kapki. Cvrstite ~esti~ki se prilepuvaat na 
kapkite i patuvaat nagore so vozduhot. Nagorniot kanal 
zavr{uva so krivina koja vozduhot i kapkite so nalepeni 
~esti~ki gi usmeruva nadolu. Poradi golemata inercija, te~nite 
i cvrstite ~esti~ki pa|aat vo vodata, a vozduhot, so 
nesporedlivo pomala inercija brgu go menuva smerot i se 
upatuva nagore kon ventilatorot. 

Efikasnosta na otpra{uvaweto vo mokrite sistemi e vo 
direktna korelacija so padot na  pritisokot niz sistemot. 
Padot na pritisokot, pak e merka za upotrebenata energija koja 
se doveduva do  motorot na ventilatorot. Taka, povisok stepen 
na pro~istuvawe se postignuva so povisoki tro{oci za energija. 
Upotrebata na minimum pad na pritisok za postignuvawe na 
baraniot stepen na pro~istuvawe e najekonomi~niot na~in na 
vodewe na procesot. 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
Bu~im DOOEL, Radovi{ 
Dodatok VIII                                                                                Stranica 11 od 13 
 

 

Sl. 8.2.2  Rotoklon od tipot N 

So ogled na toa deka nivoto na vodata, od koe{to zavisi i 
goleminata na procepot niz koj minuva vozduhot lesno se 
odr`uva, Rotoklonot spa|a vo redot na najfleksibilnite 
sistemi za otpra{uvawe, no i vo redot na onie so najdobar odnos 
me|u efikasnosta i potro{uva~kata na elektri~na energija. 

Tipot rotoklon N ima pove}e konstrukcii od koi vo Bu~im se 
primenuva onaa so avtomatsko iznesuvawe na milta preku 
ventil na dnoto na sobirniot rezervoar. So toa se eliminira 
ra~noto otstranuvawe na sobraniot material. Pogoden  e za 
sredni optovaruvawa od pra{ina i kontinuirana rabota, no so 
zgolemen protok na voda uspe{no raboti i pri visoki 
opteretuvawa.  
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Strmnite strani na sobirnikot go minimiziraat nalepuvaweto, 
dodeka mehanizmot za otstranuvawe na milta ovozmo`uva lesno 
spravuvawe so sobraniot materijal, no bara precizna regulacija 
na nivoto na vodata. Dobro proektiraniot sistem ventili 
ovozmo`uva efikasno odvodnuvawe na cvrstiot materijal. So 
toa se {tedi voda za perewe i se namaluva potro{uva~kata na 
sve`a voda. Iste~enata voda avtomatski se nadopolnuva taka 
{to nivoto na vodata ostanuva konstantno. 

Maksimalnata efikasnost na otstranuvawe na cvrsti ~esti~ki e 
okolu 99%, no normalno varira me|u 96 i 99 %. 
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8.2.2 Namaluvawe na emisiite vo povr{inski vodi  

Bu~im nema sistem za tretman na otpadni vodi. Vsu{nost 
industriski otpadni vodi i ne se generiraat i postoi 
nedostatok od procesna voda koja se nadoknaduva od 
hidrosistemot Mantovo. Istekot od hidrojalovi{teto e 
zaradi odr`uvawe na biolo{kiot minimum.  

Zafa}aweto na vodite od rudni~kiot kop, od Jasenov dol i 
od Topolnica i nivno koristewe vo tehnolo{kiot proces e 
najnade`nata merka koja{to delumno se sproveduva. 
Voveduvaweto na maksimalno zafa}awe na vodite i 
upatuvawe vo procesot, a nadopolnuvawe do biolo{kiot 
minimum so kvalitetna voda e del od operativniot plan. 
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1.Obem 

Rudnikot za bakar BU^IM DOOEL, Radovi{, podnesuva barawe 
za dozvola za usoglasuvawe so operativen plan do 
Ministerstvoto za `ivotna sredina i prostorno planirawe i 
spored sodr`inata na formularot na baraweto treba da 
dostavi informacii za mestata na koi se sledat emisiite vo 
vozduhot, po~vata i vodite. 

Informaciite vo ovoj izve{taj se uredeni taka da gi zadovolat 
barawata na Ministerstvoto za `ivotna sredina i prostorno 
planirawe vo vrska so procesot na podnesuvawe barawe za 
integrirano spre~uvawe i kontrola na zagaduvaweto, odnosno 
barawe za dozvola za usoglasuvawe so operativen plan. 
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2. Mesta na monitoring i zemawe na primeroci 
 

Sistematskoto nabquduvawe, ispituvawe i ocenuvawe na 

sostojbata na mediumite vo arealot na vlijanieto na 

instalacijata e obvrska ne samo na inspekciskite organi, tuku i 

na operatorot koj upravuva so instalacijata. Vo taa nasoka, 

zaradi navremena identifikacija na izvorite na zagaduvawe na 

oddelni mediumi, potrebno e da se vr{i kontinuirano sledewe 

na sostojbite vo istite. 

 

Vo ovoj Dodatok, grafi~ki se pretstaveni mernite mesta na 

monitoring na vozduh i voda. Tabelata IX.1.1., koja e dadena kako 

aneks vo baraweto za usoglasuvawe so operativen plan,  gi dava 

podatocite za monitoring na vozduh i voda, na sekoja 

referentna to~ka oddelno.  

 

So ogled na faktot {to instalacijata se nao|a na lokacija koja 

e oddale~ena od naseleno mesto, nema potreba kontinuirano da 

se vr{at merewa na bu~ava.  

 

Vo poglavje VII se dadeni parametrite od izvr{enite merewa, 

koi se pokazateli na odredena klasa na voda, sporedeni so 

propi{anite vo Uredbata za klasifikacija na vodata (Sl. 

Vesnik na R.M 18/99). 

 

Zemajki ja vo predivid oddale~enosta na instalacijata od 

najbliskoto naseleno mesto, kako i prirodata na emisiite koi 

se od fugitiven karakter, instalacijata nema zna~itelno 

negativno vlijanie vrz kvalitetot na vozduhot na lokacijata. 
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3. Mesta za monitoring na emisiite vo vozduh 
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4. Mesta za monitoring na emisiite vo vodi 
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1 Obem 

Bu~im DOOEL, Radovi{ podnesuva barawe za dozvola za 
usoglasuvawe so operativen plan do Ministerstvoto za `ivotna 
sredina i prostorno planirawe i spored sodr`inata na 
formularot na baraweto treba da dostavi informacii za 
ekolo{kite aspekti na rabotata na instalacijata i najdobrite 
dostapni tehniki za sektorot. 

Informaciite vo ovoj izve{taj se uredeni taka da gi zadovolat 
barawata na Ministerstvoto za `ivotna sredina i prostorno 
planirawe vo vrska so procesot na podnesuvawe barawe za 
integrirano spre~uvawe i kontrola na zagaduvaweto, odnosno 
barawe za dozvola za usoglasuvawe so operativen plan. 
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2 Voved 

Evropskoto biro za Integrirano spre~uvawe i kontrola na 
zagaduvaweto vo Seviqa, [panija, nema izgotveno BREF 
(Referenten dokument za najdobrite dostapni tehniki) za 
ekstrakcija na mineralni surovini. Podgotveni se referenci 
za najdobrite dostapni tehniki za upravuvawe so rudni~ki 
otpad i hidrojalovi{ta. 

Bele{ki za najdobrite dostapni tehniki za sektorot 
Rudarstvo séu{te ne se izgotveni nitu vo Ministerstvoto za 
`ivotna sredina i prostorno planirawe na Republika 
Makedonija. 

Zadovolitelni informacii za najdobrite dostapni tehniki 
mo`at da se najdat vo "Environmental, Health and Safety 
Guidelines - Mining" IFC (International Finance Corporation) ~lenka 
na grupacijata na Svetskata banka, kako i vo "BATNEEC 
Guidance Note for the Extraction of Minerals" na Irskata agencija 
za `ivotna sredina. 

Vo natamo{niot tekst se koristeni navedenite izvori za 
sporedba so najdobrite dostapni tehniki, kako i onie od 
BREF-ovite za tretman na otpadnite gasovi i vodi, 
monitoring i dr. 

Vo rudarstvoto, pove}e od bilo koja druga industriska granka 
e evidentno deka NDT (Najdobri Dostapni tehniki) se 
odnesuvaat na novi instalacii. Hidrojalovi{tata i 
odlagali{tata za rudni~ka jalovina ne mo`at da se 
konstruiraat odnovo. Me|utoa, Bu~im DOOEL, Radovi{, }e 
vlo`i maksimalni napori (finansiski, tehni~ki i 
personalni) za da se dobli`i do performansite na najdobrite 
dostapni tehniki. 
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3 Rakuvawe so materijalite 

3.1 Minirawe i transport na ruda i jalovina 

NDT za minirawe e pravilen izbor na za~estenosta i obemot na 
miniraweto. Vo Bu~im DOOEL, Radovi{ miniraweto se programira 
taka da se odviva dvapati nedelno (so retki isklu~oci). 
Miniraweto go izveduva specijalizirana firma.  

Transportot na rudata i jalovinata se izveduva so vozila so golema 
nosivost i taka se namaluva frakvencijata na dvi`ewe na vozilata. 
^esto prskawe na kopovskiot pat so voda e NDT za namaluvawe na 
emisijata na pra{ina i toa se primenuva vo Vo Bu~im DOOEL, 
Radovi{.  

3.2 Skladirawe surovini, repromaterijali, goriva i dr 

Najgolem del od surovinata e primarno drobena ruda koja se 
skladira na otvoren prostor, na takanare~eniot otvoren sklad. Toj e 
i najgolemiot izvor na fugitivna emisija, vo prv red poradi 
golemata visinska razlika koja primarno izdrobenata ruda ja minuva 
vo sloboden pad.  

NDT za spre~uvawe na emisiite od skladirawe na surovinite e tie 
da bidat vo zatvoren prostor, a transporterite da bidat isto taka 
zatvoreni. Transporterite se ve}e zatvoreni vo Bu~im DOOEL, 
Radovi{, a so operativniot plan e predvidena rekonstrukcija na 
otvoreniot sklad. 

Gorivo za transportnite sredstva i mazutot se skladiraat vo 
rezervoari proektirani za taa namena i obezbedeni so bazeni za 
zadr`uvawe pri eventualno izlevawe (tank vana).  
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4 Emisii 

4.1 Emisii vo vozduhot 

Primenata na NDT za namaluvawe na usmerenata emisija na pra{ina 
(onaa koja se emitira preku oxak) ovozmo`uva redukcija na emisijata 
na cvrsti ~esti~ki do 1 mg/m3. Se razbira, toa se odnesuva na novi 
instalacii, no ovaa vrednost se ima pred vid koga se procenuva 
efikasnosta na sistemite za namaluvawe na emisijata na pra{ina 
vo atmosferata. 

Primarno drobewe 

Ciklonskite otpra{uva~i ne se vo redot na NDT. Tie vsu{nost i ne 
se nameneti za finalno pro~istuvawe na gasovi. Spored toa, drugi 
sistemi }e bidat razgleduvani za podobruvawe na stepenot na 
pro~istuvawe na otpadniot vozduh, osobeno kaj primarnoto drobewe. 

Sekundarno i tercijarno drobewe 

Spored potencijalot za emisija od sekundarnoto i tercijarnoto 
drobewe, kapacitetite na ventilatorite, kako i spored 
maksimalnata efikasnost na otpra{uvawe na rotoklonite (99%), 
mo`e da se o~ekuva emisija od okolu 10 mg/m3 pra{ina. So ogled na 
toa deka i 35 mg/m3 ne pretstavuva zakana za kvalitetot na 
ambientalniot vozduh, optimizacija na postojniot sistem mo`e da 
bide NDT, bidejki mo`e da se izvede so pomalku od 150.000 €, 
Instalirawe na klasi~ni vre}asti filtri za uslovite na primarno 
i sekundarno drobewe bi ~inelo okolu 500.000 €, a }e ovozmo`i 
namaluvawe na emisijata za 7.5 t/god (5 mg/m3), dodeka 
instaliraweto patronski filtri koi ovozmo`uvaat emisija na 
pra{ina pod 1 mg/m3 (redukcija od 8 t/god) }e ~ini okolu 800.000 €.  

Fugitivna emisija 

NDT za namaluvawe na fugitivnata emisija od transportot i 
skladiraweto na rudata se navedeni pogore vo ovoj dodatok.  

Odr`uvawe na vla`na povr{ina na hidrojalovi{teto, 
zazelenuvawe i po{umuvawe, kako i primena na aditivi koi 
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sozdavaat kora na povr{inata, se NDT za namaluvawe na emisiite 
od hidrojalovi{ta.  

Vo Bu~im DOOEL, Radovi{ e podgotvena investiciona programa i 
obezbedeni se sredstva za izveduvawe na ovie aktivnosti, iako 
ozelenuvaweto na pasivnite delovi na hidrojalovi{teto e ve}e 
prifatena praktika. 

4.2 Emisii vo povr{inski i podzemni vodi 

Spored upatstvoto na IFC (Me|unarodnata Finansiska Korporacija), 
NDT za upravuvawe so vodite vo rudarstvoto vklu~uvaat: 

• Vospostavuvawe bilans na vodite (vklu~uvajki gi klimatskite 
slu~uvawa) za rudnikot i procesnite postrojki i usoglasuvawe na 
infrastrukturata so toa. 

• Minimizirawe na potro{uva~kata na sve`a voda 

• Reupotreba, recirkulacija i tretman na procesnata voda, me|u 
drugoto, preku vra}awe voda od hidrojalovi{tata i koristewe na 
drugi kontaminirani vodi. 

Tokmu poslednata od NDT tehnikite postojano se primenuva vo 
Bu~im DOOEL, Radovi{. Okolu polovinata od potrebnata procesna 
voda se obezbeduva so povrat od hidrojalovi{teto. 

Nekolku proekti, so primarna cel da se reducira vlijanieto na 
rudni~kite aktivnosti vrz kvalitetot na podzemnite i 
povr{inskite vodi, se podgotveni i ~inat del od operativniot 
plan. Del od sretstvata potrebni za realizacija na obezbeduva 
Bu~im DOOEL, a del UNDP. Nekoi od proektite Bu~im DOOEL gi 
fininsire samostojno. 
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5 Merki na po~isto proizvodstvo 

Podobruvaweto na ekolo{kite performansi zapo~nuva na samiot 
start na podgotovki za procesot na eksploatacijata na rudata so 
optimizacija na istra`nite raboti.  

Prosejuvawe na rudata pred sekoja operacija na sekundarno i 
tercijarno drobewe zaradi podobruvawe na energetskata 
efikasnost i namaluvawe na emisiite e NDT. 

Slednite merki na po~isto proizvodstvo koi se primenuvaat vo 
Bu~im DOOEL se isto taka NDT: 

• Zamena na opasni supstancii so pomalku opasni 
Ksantatite delumno se zameneti so SKIK - Bz 2000. 

• Primena na flokulanti za podobruvawe na procesite na 
oddeluvawe na fazite; 

Vo procesot na talo`ewe na koncentratot po razbivaweto na 
penata se dodavaat flokulanti so {to se skratuva vremeto na 
talo`ewe i se zgolemuva efikasnosta 

• Maksimalno oddeluvawe na vlagata od koncentratot so 
filtrirawe; 

Vo upotreba se dve filter presi so visoka efikasnost. 
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6 Upravuvawe so instalacijata 

NDT podrazbiraat postoewe i sproveduvawe na sistem za 
upravuvawe so `ivotnata sredina. Takov séu{te ne e vospostaven vo 
Bu~im DOOEL, Radovi{.  

Nezavisno od aktivnostite na sistemot za upravuvawe so 
kvalitetot, Bu~im DOOEL }e podgotvi i }e sproveduva sistem za 
upravuvawe so `ivotnata sredina koj }e gi ima osnovnite 
komponenti kako 

- Opredeluvawe prioriteti i zada~i 
- Ocena na rizicite i plan za upravuvawe so rizici 
- Ocena na operaciite i mo`nosti za primena na po~isto 

proizvodstvo 
- Utvrduvawe na plan za upravuvawe so `ivotnata sredina 
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1. Obem 

Bu~im DOOEL, Radovi{, podnesuva barawe za dozvola za 
usoglasuvawe so operativen plan do Ministerstvoto za `ivotna 
sredina i prostorno planirawe i spored sodr`inata na 
formularot na baraweto treba da dostavi Predlog-operativen 
plan za podobruvawe na ekolo{kite performansi na 
instalacijata i pribli`uvawe kon performansite na najdobrite 
dostapni tehniki vo vrska so emisiite vo vozduh, voda i po~va. 

Operativniot plan e napraven spored barawata na zakonot za 
`ivotna sredina i pravilnikot za postapkata za dobivawe 
dozvola za usoglasuvawe so operativen plan. Pri 
prezentacijata na planot, aktivnosti za negovata realizacija i 
finansiskite sretstva neophodni za toa, koristen e formularot 
(Obrazec 3 od pravilnikot) za operativen plan. 
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OPERATIVEN PLAN 

 

Aktivnost br. 1 Namaluvawe na emisiite na pra{ina od primarno 
drobewe i otvoren sklad  

 
1. Opis 
a) Primarno drobewe 

Otpra{uvaweto na postrojkata za primarno drobewe se 
izveduva so baterija cikloni. Efikasnosta na ciklonskata 
baterija ne e zadovoluva~ka, a koncentracijata na pra{ina vo 
izleznite gasovi gi nadminuva kriteriumite na NDT. Bu~im 
DOOEL }e go opredeli i }e go primeni najpogodniot na~in na 
otpra{uvawe. Pri toa, kriteriumite }e bidat stepenot na 
otpra{uvaweto i investiciskite i tro{ocite na rabota. 

b) Otvoren sklad 

Primarno izdrobenata ruda se transportira do otvoreniot 
sklad so lentest transporter i se isipuva od viso~ina koja 
dostignuva i pove}e od 30 m zavisno od koli~estvoto ruda koja 
ve}e se nao|a na skladot. 

Nekolku opcii se na raspolagawe za re{avaweto na 
najgolemiot izvor na emisija na pra{ina vo Bu~im DOOEL. Me|u 
niv se: 

• Teleskopska sipka; 
• Celosno zatvorawe 
• Ograduvawe so delumno pokrivawe 

Za realizacija }e se usvoi najpogodnata opcija 
2. Predvidena data na po~etok na realizacijata 

a) 2010 
 b) 2011 

3. Predvidena data na zavr{uvawe na aktivnosta 
a) 2011 

 b) 2012 
4. Vrednost na emisiite do i za vreme na realizacijata 

Kako {to e navedeno vo dodatok VI od baraweto 
5. Vrednosti na emisiite po realizacija na aktivnosta (Uslovi) 

a) 50 mg/m3 pra{ina 
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 b) najmnogu 500 t/god 
 

6. Vlijanie vrz efikasnosta (Promeni vo potro{uva~kata na 
energija, voda i surovini) 

Nema bitno vlijanie 
7. Monitoring 

Povremeno (godi{no) merewe na koncentracijata na pra{ina vo 
gasovite od primarno drobewe i otvoren sklad 
Sledewe na sedimentacijata na pra{ina na obli`noto zemji{te. 
 

8. Izve{tai od monitoringot (Opi{ete ja sodr`inata na 
izve{tajot i predlo`ete frekvencija na izvestuvawe) 

 
So redovniot godi{en izve{taj za monitoring 

9. Vrednost na investicijata 
 

€ 200.000,00 
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Aktivnost br. 2  Sobirawe i skladirawe na otpadot na mesta 
predvideni i konstruirani za taa namena 

 

 
1. Opis 

a. Definirawe na prostori za privremeno skladirawe na oddelni 
vidovi otpadi. 

b. Ozna~uvawe na odlagali{tata (povr{ina, kapacitet, vid na 
odlo`en otpad) i odlo`enite otpadi. 

c. Organizacija na otpadot (sobirawe na isti vidovi otpad na edno 
mesto, sobirawe na rasfrleniot otpad) 

d. Obezbeduvawe na vodonepropustliva podloga za privremeno 
skladirawe na otpadnite buriwa. 

e. Obezbeduvawe na slednite uslovi za privremeno skladirawe na 
opasen otpad: 

• ograden prostor 
• nepropustliva podloga (kiselootporna za akumulatorite) 
• kosina za sobirawe/odvod za otstranuvawe na istekuvawe 
• 10% vi{ok-tankvana 
• Oprema za sobirawe na incidentno istekuvawe - pilevina 
• Jasna oznaka na sekoe bure (kategorina na maslo, {ifra od 

lista na otpadi, volumen na sadot, ime na sozdava~ot, 
na~in na otstranuvawe) 

• Plan postaven na vidno mesto na sobirnoto mesto (~len 15, 
(10)) 

• PP oprema 
• Evidencija na sekoja pratka 
• Dnevnik za evidencija za postapuvawe so otpad 

f) Sobirawe na nepravilno odlo`eniot komunalen otpad, sanirawe 
na mestoto i obezbeduvawe novo mesto (kontejner, komunalna 
usluga). 

 
2. Predvidena data na po~etok na realizacijata 

2010 
3. Predvidena data na zavr{uvawe na aktivnosta 

2011 
 

4. Vrednost na emisiite do i za vreme na realizacijata 
 
Ne e primenlivo 
 

5. Vrednosti na emisiite po realizacija na aktivnosta (Uslovi) 
 
Bez promeni, so pogolema sigurnost 
 

6. Vlijanie vrz efikasnosta (Promeni vo potro{uva~kata na 



 

Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
Bu~im DOOEL, Radovi{  
Dodatok XI                                                                                                    Stranica 7 od 19 

energija, voda i surovini) 
 
Nezna~itelna 

7. Monitoring 
Vo ramkite na op{tiot monitoring za instalacijata 

8. Izve{tai od monitoringot (Opi{ete ja sodr`inata na 
izve{tajot i predlo`ete frekvencija na izvestuvawe) 

 
So redovnite (godi{ni izve{tai) 
 

9. Vrednost na investicijata 
 

€ 50.000,00 
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Aktivnost br. 3   Namaluvawe na emisii vo vozduhot pri rastvorawe 
na hemiski reagensi  

 
1. Opis 

Hemiskite reagensi se rastvoraat vo pogonot flotacija bez 
sistem za odveduvawe i tretman na pareite ili pra{inata. 
Ovaa aktivnost predviduva postavuvawe na otsisen sistem i 
sistem za tretman na gasovite koi se razvivaat pri 
rastvoraweto. 

2. Predvidena data na po~etok na realizacijata 
2008 

3. Predvidena data na zavr{uvawe na aktivnosta 
2009 

4. Vrednost na emisiite do i za vreme na realizacijata 
Kako vo baraweto 

5. Vrednosti na emisiite po realizacija na aktivnosta (Uslovi) 
Kvalitativna promena 

6. Vlijanie vrz efikasnosta (Promeni vo potro{uva~kata na 
energija, voda i surovini) 

Nezna~itelna 
7. Monitoring 

Po potreba 
8. Izve{tai od monitoringot (Opi{ete ja sodr`inata na 

izve{tajot i predlo`ete frekvencija na izvestuvawe) 
So redovniot izve{taj 

 
9. Vrednost na investicijata 

          
€ 35.000,00 
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Aktivnost br. 4   Vospostavuvawe na mre`a za monitoring na 
hidrojalovi{teto  

 
1. Opis 

Bu~im DOOEL ima mre`a za monitoring koja se sostoi od piezometri i 
sedimentatori. Postojnata mre`a }e se dopolni so novi piezometri i 
sedimentatori, a vo dodatok }e se instalira i stanica za 
hidrometeorolo{ki nabquduvawa 

2. Predvidena data na po~etok na realizacijata 
2012 

3. Predvidena data na zavr{uvawe na aktivnosta 
2014 
 

4. Vrednost na emisiite do i za vreme na realizacijata 
 
Ne e primenlivo 
 

5. Vrednosti na emisiite po realizacija na aktivnosta (Uslovi) 
 
Ne e primenlivo 
 

6. Vlijanie vrz efikasnosta (Promeni vo potro{uva~kata na 
energija, voda i surovini) 

Nema 
 

7. Monitoring 
Aktivnosta e vsu{nost monitoring 

8. Izve{tai od monitoringot (Opi{ete ja sodr`inata na 
izve{tajot i predlo`ete frekvencija na izvestuvawe) 

 
Vo redovnite izve{tai za monitoring 
 

9. Vrednost na investicijata 
 

€ 250.000,00 
 
 
 
 

 
 
 
 
 
 
 
 
 



 

Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
Bu~im DOOEL, Radovi{  
Dodatok XI                                                                                                    Stranica 10 od 19 

Aktivnost br. 5   Rekultivacija na izgradeni povr{ini od 
hidrojalovi{teto 

 
1. Opis 

Vrz izgradenite povr{ini na hidrojalovi{teto kontinuirano }e se 
nanesuva humusen sloj i }e se vr{i ozelenuvawe. 
Ozelenetite povr{ini redovno }e se navodnuvaat, pla`ata }e se 
orosuva so voda zaradi spre~uvawe na fugitivnata emisija na 
pra{ina. 

2. Predvidena data na po~etok na realizacijata 
2008 

3. Predvidena data na zavr{uvawe na aktivnosta 
 
2014 

4. Vrednost na emisiite do i za vreme na realizacijata 
 
350 t/god 
 

5. Vrednosti na emisiite po realizacija na aktivnosta (Uslovi) 
 
35 t/god (Procenite se pribli`ni, se o~ekuva redukcija pd 80-85 %) 
 

6. Vlijanie vrz efikasnosta (Promeni vo potro{uva~kata na 
energija, voda i surovini) 

Nema 
 

7. Monitoring 
 
So postojnata i dogradenata mre`a za monitoring na 
hidrojalovi{teto. 

8. Izve{tai od monitoringot (Opi{ete ja sodr`inata na 
izve{tajot i predlo`ete frekvencija na izvestuvawe) 

 
Vo redovnite izve{tai za monitoring 
 
 

9. Vrednost na investicijata 
 

€ 450.000,00 
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Aktivnost br. 6   Spre~uvawe na emisii na zagadeni vodi so 
zaedni~kiot proekt na UNDP 

 
1. Opis 

Soglasno dogovorot me|u Bu~im i UNDP, }e se izvr{i detalna analiza 
na sega{nata sostojba so vodite koi istekuvaat od kolektorot pod 
kopovskoto jalovi{te, vodite od vrne`ite koi izleguvaat preku 
za{titnite kanali naso~eni prema kolektorot i podzemnite void ki 
izviraat pod kopovskoto jalovi{te. Po analizata, }e se podgotvi 
tehni~ko - tehnolo{ko re{enie za pre~istuvawe na ovie void so 
izgradba na soodveten sistem za  iskoristuvawe na rastvoreniot 
baker.  
Re{enieto }e bide samoodr`livo i }e obezbedi dolgoro~na rabota na 
sistemot. 
Re{enieto }e go re{i problemot so Bu~imsko ezero pri {to istoto }e 
se vrati vo sostojba na negovo koristewe za napojuvawe na dobitokot i 
navodnuvawe. 
 
Poradi pojavata na podzemni i atmoferski vodi kaj Kopovskoto 
jalovi{te }e se izgotvi re{enie za sobirawe i odveduavwe na ovie 
vodi.Isto taka, }e se predvidat i drena`ni bunari koi }e gi sobiraat 
plitkite zagadeni podzemni vodi i }e se kanaliziraat do drena`nite 
kanali.  

2. Predvidena data na po~etok na realizacijata 
2009 

3. Predvidena data na zavr{uvawe na aktivnosta 
 
2014 

4. Vrednost na emisiite do i za vreme na realizacijata 
Kako vo baraweto 
 

5. Vrednosti na emisiite po realizacija na aktivnosta (Uslovi) 
 
Nezna~itelno; Goleminata }e se utvrdi od proektnata dokumentacija 
koja }e se prifati. 
 

6. Vlijanie vrz efikasnosta (Promeni vo potro{uva~kata na 
energija, voda i surovini) 

Se o~ekuva zgolemena potro{uva~ka na elektri~na energija, a 
goleminata }e zavisi od prifatenoto re{enie 

7. Monitoring 
Redovno sledewe na sodr`inata na te{ki metali vo Topolni~ka reka, 
Jasenov Dol i Bu~imsko ezero. 

8. Izve{tai od monitoringot (Opi{ete ja sodr`inata na 
izve{tajot i predlo`ete frekvencija na izvestuvawe) 

Vo redovnite godi{ni izve{tai do prestanok so rabota na 
instalacijata, a posebni izve{tai potoa. 

9. Vrednost na investicijata 
€ 780.000,00 
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Aktivnost br. 7  Obele`uvawe na povr{inata koja mo`e da bide 
zafatena od Poplaven bran 

 
1. Opis 

Povr{inite koi mo`at da bidat zafateni so poplaven bran se 
proceneti vo Studijata za poplaven bran za maksimalno 
nadvi{uvawe na branata izrabotena na Grade`niot fakultet vo 
Skopje. Bu~im DOOEL vidno }e gi odbele`i grnicite na tie 
povr{ini. 

2. Predvidena data na po~etok na realizacijata 
2013 

3. Predvidena data na zavr{uvawe na aktivnosta 
2014 

4. Vrednost na emisiite do i za vreme na realizacijata 
Ne e primenlivo 
 

5. Vrednosti na emisiite po realizacija na aktivnosta (Uslovi) 
Ne e primenlivo 
 

6. Vlijanie vrz efikasnosta (Promeni vo potro{uva~kata na 
energija, voda i surovini) 

Nema 
 

7. Monitoring 
Povremena proverka na vidlivosta na oznakite 
 

8. Izve{tai od monitoringot (Opi{ete ja sodr`inata na 
izve{tajot i predlo`ete frekvencija na izvestuvawe) 

 
So redovnite godi{ni izve{tai 
 

9. Vrednost na investicijata 
 

€ 30.000,00 
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Aktivnost br. 8  Plan za reagirawe vo itni slu~ai 

 
1. Opis 

Bu~im DOOEL }e podgotvi dokument vo koj }e bidat opi{ani 
procedurite za spre~uvawe na havarii postapuvawe vo sekoj vid 
itni slu~ai kako zemjotres, poplava, po`ar, izlevawe od 
branata so isklu~ok na poplavniot bran koj posebno }e bide 
obraboten i sl. 

2. Predvidena data na po~etok na realizacijata 
2012 

3. Predvidena data na zavr{uvawe na aktivnosta 
 
2012 

4. Vrednost na emisiite do i za vreme na realizacijata 
 
Ne e primenlivo 
 

5. Vrednosti na emisiite po realizacija na aktivnosta (Uslovi) 
 
Ne e primenlivo 
 

6. Vlijanie vrz efikasnosta (Promeni vo potro{uva~kata na 
energija, voda i surovini) 

Nema 
 

7. Monitoring 
Ne e primenlivo 

8. Izve{tai od monitoringot (Opi{ete ja sodr`inata na 
izve{tajot i predlo`ete frekvencija na izvestuvawe) 

 
Ne e primenlivo 
 

9. Vrednost na investicijata 
 

€ 5.000,00 
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Aktivnost br. 9  Plan za prestanok so rabota na rudnikot 

 
1. Opis 

Bu~im DOOEL }e podgotvi dokument za planiran prestanok so 
rabota koj }e sodr`i: 

• Plan za upravuvawe so rezidui 
• Plan za remedijacija 
• Plan za demontirawe i ~istewe na opremata 
• Plan za ~istewe na objektite 
• Plan za gri`a po prestanokot so rabota 

2. Predvidena data na po~etok na realizacijata 
2013 

3. Predvidena data na zavr{uvawe na aktivnosta 
 
2014 

4. Vrednost na emisiite do i za vreme na realizacijata 
 
Ne e primenlivo 
 

5. Vrednosti na emisiite po realizacija na aktivnosta (Uslovi) 
 
Ne e primenlivo 
 

6. Vlijanie vrz efikasnosta (Promeni vo potro{uva~kata na 
energija, voda i surovini) 

 
Nema 

7. Monitoring 
Ne e primenlivo 

8. Izve{tai od monitoringot (Opi{ete ja sodr`inata na 
izve{tajot i predlo`ete frekvencija na izvestuvawe) 

Ne e primenlivo 
 

9. Vrednost na investicijata 
 

50.000,00 
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Aktivnost br. 10  namaluvawe na emisiite od postrojkite za 
sekundarno i tercijarno drobewe 

 
1. Opis 

Vo pogonot za sekundarno i tercijarno drobewe ulogata na 
otpra{uvawe vo potpolnost e prepu{tena na dva od pette 
rotokloni. Tie dobro funkcioniraat, no vo globala e namalen 
koeficientot na efikasnosta na sistemot haubi. Ovaa 
aktivnost treba da pomogne i vo otstranuvaweto na onaa 
pra{ina koja neminovno i ponatamu }e se javuva kako fugitivna 
i delumno }e se talo`i na platformite i konstrukcijata na 
zgradata za drobewe. 

2. Predvidena data na po~etok na realizacijata 
2011 

3. Predvidena data na zavr{uvawe na aktivnosta 
2014 

4. Vrednost na emisiite do i za vreme na realizacijata 
16.4 t/god 

5. Vrednosti na emisiite po realizacija na aktivnosta (Uslovi) 
 
6 t/god 

6. Vlijanie vrz efikasnosta (Promeni vo potro{uva~kata na 
energija, voda i surovini) 

Nezna~itelno 
 

7. Monitoring 
Povremeno sledewe na emisijata na pra{ina 

8. Izve{tai od monitoringot (Opi{ete ja sodr`inata na 
izve{tajot i predlo`ete frekvencija na izvestuvawe) 

 
So redovnite (godi{ni) izve{tai 
 

9. Vrednost na investicijata 
€ 300.000,00 
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Aktivnost br. 11  Podobruvawe na uslovite za skladirawe na 
hemikaliite i reagensite 

 
1. Opis 

Hemikaliite i reagensite se skladiraat vo podrumot na pogonot 
flotacija. I pokraj sekojdnevnata gri`a i kontrolata na 
skladiranite materijali, neophodno e prostorot za skladirawe 
da se napravi spored standardite za toa. Ovaa aktivnost 
opfa}a proektirawe i izvedba na sistem koj }e ovozmo`i 
bezbedno skladirawe i ednostavna manipulacija so 
hemikaliite. 

2. Predvidena data na po~etok na realizacijata 
2008 

3. Predvidena data na zavr{uvawe na aktivnosta 
 
2009 

4. Vrednost na emisiite do i za vreme na realizacijata 
Ne e primenlivo 
 

5. Vrednosti na emisiite po realizacija na aktivnosta (Uslovi) 
 
Ne e primenlivo 
 

6. Vlijanie vrz efikasnosta (Promeni vo potro{uva~kata na 
energija, voda i surovini) 

Ne e primenlivo 
7. Monitoring 

Ne e primenlivo 
8. Izve{tai od monitoringot (Opi{ete ja sodr`inata na 

izve{tajot i predlo`ete frekvencija na izvestuvawe) 
 

Ne e primenlivo 
 

9. Vrednost na investicijata 
 

€ 55.000,00 
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Aktivnost br. 12  Vospostavuvawe sistem za upravuvawe so `ivotnata 
sredina 

 
1. Opis 

Bu~im DOOEL }e vospostavi sistem za sistematski priod kon 
pra{awata vo vrska so `ivotnata sredina. Za taa cel : 

• ]e se opredelat celite i zada~ite vo odnos na `ivotnata 
sredina i nejzinata za{tita; 

• ]e se napravi plan za realizacija na celite i zada~ite; 
• ]e se podgotvi plan za upravuvawe so `ivotnata sredina 
• }e se prezemat merki za voveduvawe sertificiran sistem 

za upravuvawe so `ivotnata sredina. 

2. Predvidena data na po~etok na realizacijata 
2009 

3. Predvidena data na zavr{uvawe na aktivnosta 
2011 

4. Vrednost na emisiite do i za vreme na realizacijata 
 
Ne e primenlivo 

5. Vrednosti na emisiite po realizacija na aktivnosta (Uslovi) 
 
Ne e primenlivo 

6. Vlijanie vrz efikasnosta (Promeni vo potro{uva~kata na 
energija, voda i surovini) 

 
Nema direktno vlijanie 

7. Monitoring 
Monitoringot e del od sistemot 
 

8. Izve{tai od monitoringot (Opi{ete ja sodr`inata na 
izve{tajot i predlo`ete frekvencija na izvestuvawe) 

Izvestuvaweto e del od sistemot 
 

9. Vrednost na investicijata 
 

€ 50.000,00 
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Pregled na realizacijata na aktivnostite od operativniot plan i finansiraweto 
 

Aktivnost Finansirawe po godini 
  

Reden 
Br. 

  2008 2009 2010 2011 2012 2013 2014 Vkupno €

1 Namaluvawe na emisiite na 
pra{ina od primarno drobewe i 
otvoren sklad 

20000  
 

100000
 

80000   200000

2 Sobirawe i skladirawe na 
otpadot na mesta predvideni i 
konstruirani za taa namena 

  25000 25000    50000

3 Namaluvawe na emisii vo 
vozduhot pri rastvorawe na 
hemiski reagensi 

25000 10000      35000

4 Vospostavuvawe mre`a za 
monitoring na hidrojalovi{teto

    100000 75000 75000 250000

5 Rekultivacija na izgradeni 
povr{ini od 
hidrojalovi{teto 

100000 100000 50000 50000 50000 50000 50000 450000

6 Spre~uvawe na emisii na 
zagadeni vodi so zaedni~kiot 
proekt na UNDP 

250000 200000 200000  50000 50000 30000 780000

7 Obele`uvawe na povr{inata 
koja mo`e da bide zafatena od 
plavewe (Poplaven bran) 

    15000 15000 30000
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Aktivnost Finansirawe po godini 
  

Reden 
Br. 

  2008 2009 2010 2011 2012 2013 2014 Vkupno €

8 Plan za reagirawe vo itni 
slu~ai 

    5000   5000

9 Plan za prestanok so rabota 
na rudnikot 

     25000 25000 50000

10 namaluvawe na  emisiite od 
postrojkite za sekundarno i 
primarno drobewe 

   75000 75000 75000 75000 300000

11 Podobruvawe na uslovite za 
skladirawe na hemikaliite i 
reagensite 

20000 35000      55000

12 Vospostavuvawe sistem za 
upravuvawe so `ivotnata 
sredina 

 15000 15000 20000    50000

Vkupno   145000 410000 310000 470000 360000 290000 270000 2255000 

 

 



 

 

 

 

Dodatok XII 
 

 

 
 
 

Opis na drugi planirani preventivni merki 

 
 

 

 

 

 

 

 

 

 

 

BU^IM DOOEL, Radovi{  

Barawe za dozvola za usoglasuvawe  

so operativen plan  



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
DPTU BU^IM DOOEL, Radovi{  
Dodatok XII                                                                                                        Stranica 2 od 28 

 

 

 

 

Dodatok XII  
Opis na drugi planirani preventivni merki 

 

 

 

 

SODR@INA  
  
Obem.....................................................................................................................3 

1. Plan za Za{tita od po`ari.......................................................................4 

2. Poplaven bran ...........................................................................................25 

3. Oskultacija................................................................................................26 

 

 

 

 

 

 

 

 

 

 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
DPTU BU^IM DOOEL, Radovi{  
Dodatok XII                                                                                                        Stranica 3 od 28 

 

Obem 

 

DPTU BU^IM DOOEL, Radovi{, so osnovna dejnost vadewe na 
bakarna ruda, podnesuva barawe za dozvola za usoglasuvawe so 
operativen plan do Ministerstvoto za `ivotna sredina i 
prostorno planirawe i spored sodr`inata na formularot na 
baraweto treba da dostavi informacii za planiranite 
preventivni merki kako {to se spre~uvawe na nesre}i i reagirawe 
vo itni slu~ai.  

Informaciite vo ovoj izve{taj se uredeni taka da gi zadovolat 
barawata na Ministerstvoto za `ivotna sredina i prostorno 
planirawe vo vrska so procesot na podnesuvawe barawe za 
integrirano spre~uvawe i kontrola na zagaduvaweto, odnosno 
barawe za dozvola za usoglasuvawe so operativen plan.  
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1. Plan za Za{tita od po`ari 

 

Od DPTU BU^IM DOOEL, Radovi{, so osnovna dejnost vadewe na 
bakarna ruda, podgotven e dokument, “Plan za za{tita od po`ari i 
elementarni nepogodi vo Rabotnata organizcija za rudarstvo i 
metalurgija “Bu~im” Radovi{, Skopje 1984 godina”, podgotven od 
Rudarskiot institut-Skopje.  

Soglasno ~len 39 od Zakonot za Za{tita i spasuvawe od 26.05.2004 
god, trgovskite dru{tva, javnite pretprijatija, ustanovite i 
slu`bite vo ramkite na svojot deloven proces se dol`ni da gi 
organiziraat za{titata i spasuvaweto na vrabotenite i imotot, da 
se podgotvat i da prezemaat preventivni merki i aktivnosti za 
otstranuvawe na posledicite, kako i da izrabotat plan za za{tita 
od po`ari i spasuvawe. 

Bidej}i planot gi opfa}a site neophodni aspekti vo pogled na 
za{tita od po`ari, vo soglasnost e so Zakonot za za{tita i 
spasuvawe, a nov plan ne e donesen, toj ostanuva vo sila i mo`e da 
poslu`i kako tehni~ka dokumentacija, potrebna za prilo`uvawe za 
da se dobie A-integrirana ekolo{ka dozvola. Kako aktivnost vo 
operativniot plan }e se navede dopolnuvawe na planot za za{tita 
od po`ari i elementarni nepogodi.  

 

Planot za Za{tita od po`ari sodri`i nekolku poglavja: 

1. Op{ti uslovi i zada~i 

- 1.1 Makrolokacija 

- 1.2 Tehnolo{ki proces 

- 1.3 Magacin za eksplozivni sredstva 

- 1.4 Utovar i transport na izminiranata rudna masa i 
jalovina 

- 1.5 Primarno drobewe 

- 1.6 Sekundarno i tercijarno drobewe 

- 1.7 Silosi 

- 1. 8 Linii za flotirawe (flotacija) 

- 1.9  Portirnica i Upravna zgrada 

- 1.10 Hemiska laboratorija 

- 1.11 Menza i garderoba 

- 1.12 Servisna rabotilnica 

- Glaven magacin 
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- Kotlarnica 

- Finansov sekotor 

- 1.13 Pumpna stanica za nafta 

2. Plan za upotreba na CZ i ostanati sili i sredstva na 
Rabotna organizacija Bu`im vo slu~aj na elementarni nepogodi 

3. Takti~ko operativen plan za gasnewe na po`ari 

4. Predlog plan 

 

1.1 Makrolokacija 

 

DPTU BU^IM DOOEL, Radovi{ se nao|a na jugozapadnite padini na 
planinata Pqa~kovica, me|u selata Bu~im i Topolnica. 
Kompleksot na objektite na “Bu~im” ima neposredna komunikaciska 
vrska na patot [tip-Strumica, so asfalten pat dolg 3,5 km, 
oddale~en od Radovi{ 12 km, a od gradot [tip 32 km. 

Glavniot vlez vo rudarskiot komplkes se nao|a na jugo zapadnata 
strana povrzan preku asfaltniot pat {irok 6 m. Objektite na 
kompleksot se tehnolo{ki rasporedeni, povrzani so makadamski 
vnatre{ni pati{ta {iroki 6 m odnosno na odreden del i 12 m, koj 
se vneseni vo {emata na mikro-lokacijata koja e sostaven del na 
ovoj plan.  

Vo neposredna blizina na kompleksot ne postojat drugi objekti, 
zaradi {to ne e mo`en prenos na po`ar na objekite od rudnikot. 
Hidrogeolo{kata odlika na terenot vo koj nastanuva 
mineralizacija e siroma{nosta so vodeni talozi. Vo ramkite na 
kompleksot ne postojat prirodni izvori ni vodoteci. 

Protiv po`arnata slu`ba od gradot Radovi{ e oddale~ena od 
kompleksot 15 km. [irinata na patnite pravci do i vo krugot na 
kompleksot se pogodni za dvi`ewe na protivpo`arni vozila. 
Protivpo`arnite vozila od protivpo`arnata brigada od Radovi{ 
doa|aat do lokacijata za 25-30 min od priemot na povikot, a od 
[tip za 45 min. Poradi tie pri~ini vo kompleksot e locirano 
protivpo`arno vozilo na protivpo`arnata slu`ba od gradot 
Radovi{ {to ovozmo`uva brza intervencija na zagrozenite objekti. 
Za sekoj objekt posebno e presmetano vremeto za intervencija 
karakteristi~no za uslovite na toj objekt. 

Ru`ata na vetrovi e so severozapaden pravec {to treba da se ima 
vo predvid pri intervencijata, zaradi pro{iruvawe na eventualno 
nastanatiot po`ar. 
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1.2 Fazi na tehnolo{kiot proces 

 

Dobivaweto na koncentrat ruda bakar se dobiva po obrabotka na 
rudnata masa vo tehnolo{ki proces, koj se sostoi od: 

 

1. Faza povr{inski kop 

- Raskrivka- Vo ovaa faza, drena`a i pokrivawe na 
soobra}ajnicata ne se vr{i i spored toa ne postojat uslovi za 
po`ar. 

-   Dup~ewe- Upotrebata na elektri~ni kompresioni bu{ilici tip 
DM-6 mo`e da dovede do opasnosti od po`ar pri “vind{us” na 
instalacijata i prekin na stujnoto kolo. Na postrojkata treba da 
ima 2 aparati za gasnewe na po`ar  S9 i  CO2. Rakuva~ot na 
postrojkata da se pridr`uva na propisite za za{tita pri rabota so 
elektri~ni bu{ilici.  

Na postrojkata ne se upotrebuvaat grejni tela (re{oa, grealki). Vo 
slu~aj na po`ar na postrojkite za bu{ewe, utovaruva~ite i 
vozilata za prenesuvawe na rudata, voza~ite i rakuva~ite, 
po`arot go lokaliziraat so ra~nite aparati za gasnewe na po`ar i 
so radio vrska, odnosno “toki voki” go izvestuvaat de`urniot 
dispe~er da go isparati terenskoto vozilo koe e opremeno so 
potrebnata oprema i aparati za gasnewe na po`ari. Do kolku nekoe 
od vozilata ili utovaruva~ite se nao|a na mestoto kade e mo`en 
pristap na protivpo`arno vozilo, istoto se ispra}a da 
intervenira.  

- Minirawe- Po izvr{enoto serisko bu{ewe dvoredno ili 
troredno {ahovsko pole dupkite se polnat so “SLARI” ili “EMFO” 
eksploziv so udarna patrona. Na  miniraweto rabotat vkupno 12 
mineri vo 24 ~as obu~eni za minirawe.  

Kako zasolni{te pri aktiviraweto na eksplozivot se koristat 
specijalno izgradeni zasolni{ta. Upotrebenata koli~ina na 
eksploziv e preku 8 tona po smena. Opasnosti pri aktiviraweto  
mo`e da dojde pri neaktiviraweto na del od eksplozivot. Vo takvi 
slu~ai treba da se postapi spored rudarskiot zakon za 
odstranuvawe na neeksplodirani bu{otini.  

Vo bu{eweto i postavuvaweto na minsko-eksplozivnite sredstva 
sekoga{ u~estvuva kompletna smena od 4 mineri. Ova e od pri~ina 
na dvojna pretpazlivost, {to zna~i deka mora da se obezbedi polna 
smena kako bi se postignala maksimalna bezbednost vo 
raboteweto.  

 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
DPTU BU^IM DOOEL, Radovi{  
Dodatok XII                                                                                                        Stranica 7 od 28 

1.3 Magacin za eksplozivni sredstva 

 

Magacinot e vkopan na kota 663 na severnata strana na kompleksot 
postaven na 30 metri od vnatre{nata soobra}ajnica koja e 
izvedena centralno na site tri rudni tela i ovozmo`uva pogodna 
intervencija i podoben tranasport na eksplozivnite sredstva so 
pat {irok 4 m. Izveden e od armirano betonska konstrukcija, 
veli~ina 300x250 cm, metalna vrata i yidovi so debelina 30 cm. 
Krovnata konstrukcija e od lesen, negoriv materijal so nasip od 70 
cm zemja. 

Bidej}i prostorno vleguva vo kompleksot „Bu~im“ (koj ne e ograden) 
vrabotenite se obu~eni za postapka vo okolinata i vo neposredna 
blizina na objektot. Drugi signalni tabli ne se predvideni. 

Po`arnata-eksplozivnata optovarenost na magacinot i 
neposrednata okolina do 15 metri e visoko detonatorska.  

Rabotata vo okolina so negorliv materijal ne ovozmo`uva pojava 
na po`ar, a opasnostite po vrabotenite se naj~esto od lete~kite i 
obru{eni kamewa vo eksplozijata. 

Sistemot za javuvawe i za{tita na drugite vraboteni vo oblasti 
kade se minira se izveduva so sirena. 

Vo vreme na paleweto na fitilite, minerite moraat da bidat 
sigurni deka vo ramkite na eksplozivnata zona nema drugi 
vraboteni i sredstva i oprema za rabota koja bi bila o{tetena. 
Toa go obezbeduvaat so sistematskoto prebaruvawe na reonot i 
postavuvawe vidliv znak (zname) na slobodnata strana od reonot, 
sprotivna na kopot zaradi izvestuvawe na eventualni dvi`ewa od 
lu|eto-selani od selo Topolnica koi ~esto ~uvaat stoka po 
okolnite prirodni tereni okolu kopovite.   

 

1.4 Utovar na izminiranata rudna masa i jalovina 

 

1. Faza drobewe 

Vo ovaa faza kako ma{ini za rabota se koristat elektri~ni bageri 
i damper. Elektri~niot bager e opremen so protivpo`aren aparat 
eden S-9 i eden CO2-5. Damperot e opremen so protivpo`arni 
aparati, eden S-9 i eden CO2-5. Opasnosti od po`ari kaj bagerot 
kako i opasnosti i za{tita od elementarni nepogodi se isti kako 
kaj kontrolnata bu{alica. Opasnosti od po`ar kaj damperot se od 
elektri~nata instalacija i rezervoarot za nafta. Vo slu~aj na 
po`ar, se deluva so ra~nite protiv po`arni aparati i se 
izvestuva dispe~erot za eventualana pomo{.  
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1.5 Primarno drobewe-  

Objektot za primarno drobewe spa|a vo grupata na objekti so nisko 
po`arno optovaruvawe. Edinstven izvor za pojava na po`ar mo`e 
da predizvika probivawe (“vind{uz”) vo elektromotorite koi 
slu`at za dvi`ewe na drobilkata, transportnite lenti i 
digalkite.  

Po svojot karakter takviot po`ar e lokalen po mesto na 
nastanuvawe, a po~eten po mo`nosti za pro{iruvawe, osven pri 
prenesuvaweto na po`arot na hidrosetot, koga se smeta za 
pro{iren po`ar. Visokiot stepen na mehanizacija ovozmo`uva brzo 
locirawe na nastanatiot zastoj vo raboteweto na postrojkite vo 
celiot objekt. Toa obezbeduva brzo locirawe na mestoto na 
nesre}ata, no ne i po~etniot moment na pojava na po`arot.   

Delot na postrojkata vo koj do{lo do spoj na elektroprovodnicite, 
}e bide lociran, toga{ koga }e se stopi legurata i se pojavi 
rasplamen po`ar na celata za{tita na provodnicite. Ova se 
odnesuva posebno ako po`arot se pro{iri vo hidro izolacijata. 
Vremeto na samoisklu~uvawe na elektri~nata postrojka, nejzinoto 
locirawe i intervencijata obezbeduvaat prenos na informacijata 
za pojava na po`ar vo ovoj objekt pod uslov da se prisutni dva 
rabotnika. Ogneotpornosta na konstrukcionite elementi od koj e 
izgraden objektot e prete`no od beton i cigla i iznesuva 1-6 ~asa.  

- Primarna drobilica- osnoven pri~initel na po`ar vo 
prostoriite na primarnata drobilica i transformatorskoto 
postroenie so razvodnoto postroenie e elektri~nata struja. Do 
po`ar mo`e da dojde ako se pojavi zgolemeno iskrewe ili pojava na 
elektri~ni lakovi na razni elektri~ni spoevi, prekinuva~i, 
tipkalo i drugi manipulativni sklopki. Po`ar mo`e da 
predizvika i prekumernoto zagrevawe na pogonskite 
elektromotori dokolku navreme ne se prevzemat merki za 
otstranuvawe na defektite. 

Instalacijata e izvedena soglasno tehni~kite normativi {to 
predstavuva edna garancija za dobra za{tita ako vo 
ponatamo{niot tek na odr`uvaweto ne se po~ne so improvizirawe.  

Za za{tita od atmosfersko praznewe i udar na grom izvedena e 
klasi~na gromobranska instalacija koja na eden del e o{tetena. 
Zaradi ispravnost na gromobranska instalacija povremeno se vr{i 
vizuelen pregled na instalacijata, a vo odredeni vremenski 
intervali (3 godini) da se vr{i merewe na udarniot otpor na 
gromobranska instalacija.  
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Vo objektot se primeneti pozitivnite propisi za za{tita od po`ar 
pri izborot i izveduvaweto na konstrukcijata i opremata. 

- Sredstva za gasewe- Za gasnewe na elektroinstalacijata, se 
postavuva po eden protivpo`aren aparat so prav tip od S9/ kg. 

Hidrantskata instalacija vo objektot ne e izvedena. Priklu~uvawe 
na protivpo`arni creva za gasnewe so voda e izvedena na 
hidrantska instalacija vo blizina na objektot i toa na priklu~no 
mesto po {ema. 

- Tehnika na gasnewe na po`ar- Vo procenata na sostojbite e 
ka`ano kade vo ovoj objekt e mo`na pojava na eventualen po`ar. 
Sekoja rekonstrukcija i adaptacija bara izgotuvawe nova procenka 
zaradi podobruvawe na vremeto i masata na sredstvata za gasewe 
vo edinica vreme. Imaj}i gi vo predvid konstruktivnite i 
tehnolo{ki karakteristiki na objektot, primarno drobewe i 
mo`nostite za nastanuvawe na po`ari-sekoj zastoj treba da se 
smeta za izvor na po`ar. 

 

1.6 Sekundarno i tercijarno drobewe 

 

Opasnost od po`ar mo`e da nastane od prskawe na v`aren metal 
na mestoto kade }e nastane potpolno kusa vrska. Preventivno e 
izvr{ena za{tita so usoglasuvawe na za{titenite elementi 
spored presekot na vodovite.  

Zabraneto e premostuvawe na osigura~i. Periodi~no se provetruva 
otporot na izolacijata na kablite i elektrouredite (barem edna{ 
godi{no). Prenosnivite kabli se vodat na mesta kade {to ne 
postoi mo`nost tie da bidat mehani~ki o{tetni.  

Posebno vnimanie se obra}a koga nastanuva nepotpolna kusa vrska 
bidej}i toga{ za{titata ne prorabotuva brzo, zatoa {to vo 
po~etokot te~at mali strui.  

^esto se proveruva ispravnosta na spoevite vo pogled na dobar 
kontakt. Se vr{i proverka, ~istewe, odnosno zamena na 
podvi`nite delovi posle odreden broj na vklu~uvawa.  

Vo podra~jeto na elektromotorite doa|a do oplasnost od po`ar 
koga motorite }e pregreat. Toa mo`e da se slu~i zaradi: 

- defekt vo ladeweto 

- preoptovaruvawe 

- ispad na faza 

- kusa vrska pome|u naviki. 
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Se vr{i periodi~no proveruvawe na pogonskata temperatura. 

Zaradi preventivno dejstvuvawe vo slu~aj na po`ar vo site 
raznovidni ormari ima ednopolna {ema i oznaki na strujnite 
krugovi za da mo`e da se izvr{i isklu~uvawe vo slu~aj na pojava 
na po`ar vo nekoj struen krug.  

Vo slu~aj na po`ar od lokalen karakter isklu~uvawe se vr{i 
lokalno, dodeka vo slu~aj na po`ar od po{irok obem, isklu~uvawe 
se izvr{i vo odvoenite }elii.  

Za za{tita od grom izvedena e klasi~na gromobranska instalacija 
koja e potrebna periodi~no da se proveruva.  

 

Praktika na gasewe 

Pojavata na po`ari vo objektot ne e isklu~en i pokraj toa {to 
po`arnata optovarenost e mala, a ognootoprnosta na kostruktivno 
tehnolo{kite delovi golema. 

Zaradi visokata bu~ava i zapra{enost vo objektot postoi mo`nost 
pojavata na dim i plamen da ne se zabele`i podolgo vreme. 

Sekoj zastoj vo dolnite postrojki na transporterite se kontrolira 
vo prisustvo na lamba, respirator i rakavici.  

Vo slu~aj na po`ar se zema prviot protivpo`aren aparat i se 
pokriva zapalenata (zadimena) povr{ina.  

Vo sekoj slu~aj, vo kolku pojavata na po`arot („vintuz“) ne e 
zaprena elektri~nata energija, istata se isklu~uva na najbliskata 
{al tabla.  
Ako po`arot ne se lokalizira se upotrebuvaat redosledno dva 
protivpo`arni aparati od sosednite rabotni mesta. Zaradi 
mo`nosti od pro{iruvawe na po`arot na sosednite uredi 
natamo{noto gasewe go prevzema ekipata za spasuvawe. 

Po otkrivawe na po`arot se izvestuva nadle`nata slu`ba za 
pojava na po`ar. Se ispra}a protivpo`arno vozilo do objektot. Do 
objektot postoi asfalten pat {to ovozmo`uva pribli`uvawe na 
voziloto neposredno na vleznata vrata, odnosno objektot.  

Vo me|uvreme telefonistot gi izvestuva {efot na slu`bata za 
za{tita  pri rabota i rakovoditel za edinicata za spasuvawe. 

Rabotnicite go isklu~uvaat delot na objektot kade se pojavuva 
po`arot od elektri~noto napojuvawe, a potoa gi priklu~uvaat 
protivpo`arnite creva na hidrantite, postavuvaat mlaznici i 
po~nuvaat so gasewe na po`arot.  

Zaedno so ekipata so vozilo, postavuvaat navalana linija na 
voziloto i se upatuvaat kon `ari{teto na po`arot, proveruvaat i 
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dali e isklu~ena elektri~nata energija. Upotrebuvaat megafon za 
davawe upatstva pri gasneweto. Pod komanda na rakovoditelot  
pri gasneweto, pokraj ekipata od voziloto se stavaat i 
vrabotenite od objektot opremeni za gasnewe. Pri gasneweto, 
`ari{teto na po`arot se napa|a od dvete strani so ukrstuvawe na 
mlazot, prvo se gasi pobliskata strana na `ari{teto. Ako postoi 
opasnost po`arot da se pro{iri na soseden ured, eden malz so 
voda se usmeruva na sosedniot objekt na 1-2 metri pred plamenot i 
se kvasi so voda, dvi`ej}i go mlazot kon plamenot.  

Po`arot e izgasnat koga }e se pregledaat site prostorii zafateni 
od po`ar i nema plamen. Se smeta deka nema novi `ari{ta odkako 
}e izminat 40 minuti od gasnewe na poslednoto `ari{te. Posle 
gasewe na po`arot na mestoto na `ari{teto se ostava de`uren 
rabotnik najmnogu 8 ~asa po lokaliziraweto na po`arot. 

Se pravi zapisnik za {tetata koj go potpi{uva {efot na slu`bata 
za za{tita pri rabota, rakovoditelot na edinicata za spasuvawe i 
pretpostaveniot rakovoditel.  

[efot na slu`ba za za{tita pri rabota dava nalog dali mo`e da 
se prodol`i so rabota (popravka, rekonstrukcija, ~istewe i 
sli~no), a istovremeno pravi prijavi za {teta do zaednicata za 
osiguruvawe na lice i imot za nadomestok na {tetata. 

Evakuacijata na vrabotenite za vreme na po`ar, se ograni~uva na 
onoj broj na vraboteni koi vo momentot se nao|aat neposredno ili 
vo blizina na zagrozeniot del od objektot. Vo takov slu~aj 
evakuacijata treba da se izvede vo 4 pravci. Prviot obid na 
evakuacijata }e se izvede preku bo~nite vrati, vo dolniot del na 
postrojkata-preku odvodnata to~ka.  

Opremata vo objektot e krupno metalna tehnolo{ka celina {to 
onevozmo`uva nejzino izdvojuvawe i evakuirawe na posebni 
delovi.  

Poradi mo`nosta od pojava na ~esti po`ari na elektri~nite 
postrojki i na gumenite transmisii e posveteno vnimanie pri 
obukata, za da se obezbedi najnepovolniot izlez za evakuacija 
(preku odvodnata lenta) da se koristi samo isklu~itelno vo 
slu~aevi na havarija, po`ar i navleguvawe na voda vo prizemnite 
prostorii.  

 

Za{tita od drugi elementarni nepogodi 

 

Presmetkata za statika na objektot obezbeduva negova koheziona 
stabilnost od zemjotres, soglasno propisite {to ne isklu~uva 
negovo ru{ewe vo drugi katastrofi. 
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Napravenite izohipsi~ki merewa i prethodni dup~ewa 
isklu~uvaat pojava na klizi{te pod i vo neposredna blizina na 
ovoj objekt vo dadenite geo-hidrolo{ki sostojbi.  

Objektot tercijalno drobewe proektno e izveden na najnepovolen 
hidronosen teren. Za sekakva eventualnost za odvodnuvawe, vo 
najniskite delovi e izveden sobirnik preku koj vodata se odveduva 
nadvor od objektot.  

So obuka i disciplinski merki, se zabranuva prestoj na 
vrabotenite pod sitata kako i pod transportniot sistem. Ova e od 
pri~ina {to pukaweto na delovi od transporterot mo`at da 
dovedat do havarija na elektro uredi. 

Rakovoditelot na {tabot za civilna za{tita zavisno od 
nastanatite posledici, odlu~uva aktivirawe na edinicata za prva 
pomo{ i aktivnostite na dejstvijata na edinicite za spasuvawe se 
isti kako i za primarno drobewe.  

  

1. 7  Transportna traka so privaten bunker (silosi) 

Po`arnata optovarenot na objktot silosi, so ogled na materijalot 
koj se magacionira i grade`no-konstruktivnite elementi, spa|a vo 
III kategorija. Priodot na protivpo`arnite vozila e obezbeden od 
site strani. Protiv po`arnata hidrantska mre`a e izvedena od 
nadvore{na i vnatre{na strana na objektot. Vo objektot se 
postaveni 7 protivpo`arni prenosni aparati tip S-9.  

 

Za{tita od drugi elementarni nepogodi 

 

Za{titata na vrabotenite od drugi elementarni nepogodi kako: 
prodor na vodi, klizi{te, ru{ewe na gornata platforma i dr. se  
izveduva preku sledewe na vremenskata sostojba. Bidej}i brojot na 
vrabotenite vo ovoj objekt e mal, postavenite skali obezbeduvaat 
brzo evakuirawe na vrabotenite od objektot. 

Grade`no konstruktivnata sostojba na objektot e locirana nadvor 
od opasnata zona, {to obezbeduva istekuvawe na povisoki vodi.  

 

 

1.8 Linii za flotirawe 

 Objektot po svojata funkcija i namena, na~in na izvedba na 
tehnolo{kiot proces, kako i materijalite so koi se raboti, spa|a 
vo III kategorija na po`arna optovarenot.  

Po`arni karakteristiki na reagenisite: 
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Natrium izopropil ksanat- spa|a vo grupa na slabo toksi~ni 
elementi- ne gori i ne gradi eksplozivni smesi.  

Ditiokarbamid- te{ko rastvorliv vo voda so to~ka na palewe       
98 °C. 

Penlivec DOV-Daufrot- Sinteti~ki proizvod, lesno rastvorliv 
vo voda. 

Najgolem del od elektrouredite se vo tesna vrska so delovi koi 
postojano se vla`ni. Mo`nosta na stoewe na elektromaterijalite, 
predstavuva opasnost od o{tetuvawe na vrski, o{tetuvawe na 
izolacija na kabli i prodirawe na vlaga vo ormani kaj koi 
gumenata zaptivka protiv vlaga, so tek na vreme }e ostari. 

Seto toa mo`e da bide pri~ina za pojava na kratki spoevi koi 
mo`at da bidat sledeni so prskawe na v`aren metal {to bi 
predstavuvala dovolna osnova za pojava na po`ar ili na del od 
postroenieto ili od pogolemi razmeri.  

Posebno e va`no ozna~uvaweto na poedine~ni krugovi za da vo 
slu~aj na nekoja gre{ka, odnosno vo slu~aj nekoja postrojka ili 
prostorija da e zafatena od po`ar mo`e da se isklu~i od 
o{teteniot struen krug. Va`no e, vo sekoj razvoden orman, 
visokonaponska }elija, komanden pult i razvodna tabla ima {ema 
za brzo opredeluvawe na strujniot krug kade se pojavila, odnosno 
nastanala gre{ka.  

Zatvorenite elektri~ni prostorii (trafokomorite, prostoriite 
na rasklopnoto postroenie, razvodnite plo~i i sli~no) izvedeni 
se kako samostalno oddeleni {to zna~i deka se odvoeni od 
prostoriite so koi se grani~i, so {to se spre~uva {ireweto na 
po`arot od niv vo okolnite prostorii i obratno. Sekoja pogolema 
elektri~na pogonska prostorija treba da ima najmalku dva 
evakuacioni pata.  

Vo slu~aj na pojava na lokalen po`ar (po`ar na nekoj izvod na 
floter, filter ili mlin) mo`e da se izvr{i isklu~uvawe na lice 
mesto od komanden pult. 

Ako pak nastane po`ar od po{iroki razmeri, toga{ mo`e da se 
izvr{i isklu~uvawe preku sklopkite na dovodnite }elii vo 6 KV 
postroenie vo flotacija odnosno mo`e da se izvr{i potpolno 
isklu~uvawe na Pogonot flotacija so isklu~uvawe na sklopkite vo 
odvodnite }elii. 

Vo razvodnite postroenija od 0,4 KV i 6 KV ima sekoga{ de`uren 
elektri~ar koj vo slu~aj na po`ar }e bide direktno vklu~en vo 
eliminirawe na po`arot. Preku telekomunikaciskite vrski }e 
bide izvestuvan za site takvi opasnosti, a  i }e vr{i vklu~uvawe i 
isklu~uvawe na elektri~nata energija na po`arno zagrozenoto 
mesto.  
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Objektot za flotacija od udar na grom se {titi so klasi~no 
gromobranska instalacija koja povremeno mora da se ispituva i da 
se meri otporot na rasprostirawe na zazemjuva~ite i toa dva pati 
godi{no da se proveruva otporot na zazemjuva~ite na tri godini da 
se vr{i vizuelen pregled, ispituva i meri udarniot otpor na 
gromobranskata instalacija.  

 

Odr`uvawe na elektrouredite i instalaciite kako preventivna 
za{tita od po`ar 

 

Redovnoto odr`uvawe na elektri~nite instalacii i uredi so cel 
da se obezbedi sigurna za{tita od po`ar, treba da go opfati 
slednoto: 

- Redovno ~istewe na aparatite i drugite elektri~ni uredi; 

- Redovna kontrola i ispituvawe na kontrolnite uredi; 

- Kontrola na spoevite i prekinuva~ koi se trajno optovareni; 

- Navremena zamena na kontaktite pred da se potro{at; 

- Ispituvawe na masloto vo avtomatite i transformatorite; 

- ^uvawe na elekto motorite, {to se postignuva so ~esta kontrola 
na nivnite karakteristiki i pravilno podma~kuvawe; 

-Redovno odr`uvawe na elektromotorite, povremeno 
rasklopuvawe, ~istewe na site delovi, ~istewe na namotki, 
eventualno lakirawe, ~istewe na le`i{ta, kontrola na 
me|uprostorite. 

Osven redovnoto pogonsko odr`uvawe i sekojdnevniot nadzor, 
potrebna e i povremena ili periodi~na revizija na poedini 
delovi na instalacijata i uredite. 

Mnogu defekti nastanuvaat poradi toa {to nevremeno ne se 
izvr{uvaat reviziite na objekite i uredite. Pri revizija teba 
uredite i instalaciite ne samo da se pregledaat, tuku i is~istat, 
podma~kaat, da se izvr{at sitni popravki. So propisi, standardi 
i upatstva na proizveduva~ite se predviduvaat reviziski rokovi.  

- za elektro motori spored kapacitetot i vremeto na rabota- dva 
do tri pati godi{no 

- za transformatorido 35 KV tri pati godi{no 

- za masleni prekinuva~i dva pati godi{no 

- za akumulatori dva pati godi{no 

- za pumpi i kompresori ~etiri pati godi{no 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
DPTU BU^IM DOOEL, Radovi{  
Dodatok XII                                                                                                        Stranica 15 od 28 

- za kablovski vodovi edna{ godi{no itn. 

 

Kako i ostanatite elektri~ni uredi, taka i elektromotorite 
baraat specijalna za{tita od elektri~ni defekti i 
preoptovaruvawa koi mo`at da dovedat do prekin vo rabotata i do 
pojava na po`ar. Za osnovna elektri~na za{tita na 
elektromotorite vo niskonaponskite mre`i i kaj pomalite motori 
se upotrebuvaat toplivi osiguruva~i, no pri toa mo`at da se 
primenat samo sporotoplivi osiguruva~i. 

Pokraj za{titata so osiguruva~i, potrebno e da se sprovede i 
soodvetna za{tita pri odr`uvawe. 

Opasnost od po`ar kaj elektromotorite mo`e da predizvika ne 
samo defekt vo elektri~nite instalacii (golemo zagrevawe na 
namotkite zaradi preoptovarenost, kusi vrski na mesto so 
o{tetena izolacija, iskrewe na ~etkicite za dovod, tuku 
neredovnoto i nedovolnoto podma~kuvawe na le`i{ta, nedovolna 
ventilacija i ladewe. 

Najgolemo vnimanie treba da se obrati na kontrolata na 
le`i{tata, posebno kaj brzoodnite ma{ini. Za podma~kuvawe se 
upotrebuva prvoklasno mineralno maso bez kiseli sostojki, koe ne 
se peni. Ako dojde do zagrevawe na le`i{teto koe ja pominuva 
voobi~aenata sostojba toa mo`e da bide posledica na lo{o maslo.  

 

Po`arna preventiva kaj transformatori 

 

Maslenite transformatori zaradi pogolema sodr`ina na maslo, 
kako materijal koj mo`e da gori, predstavuvaat pome|u ranite 
elektri~ni instalacii takvi mesta, kade mo`e najlesno da dojde 
do nastanuvawe na po`ari. Zatoa kaj maslenite transformatori 
treba posebno da se vodi smetka za prekumernoto zagrevawe. 
Za{titata se sproveduva so pomo{ na bimetalen regulator koj se 
svitkuva na odredena opasna temperatura i so toa da gi zatvori 
kontaktite od releto, so {to mu stava do znaewe na de`urniot 
elektri~ar za opasnosta od prekumernoto zagrevawe na maslata.  

Site uslovi na rabota na eden transformator vo pogon povremeno 
se kontroliraat. 

So redovnata kontrola se obezbeduvaat pomalku prekini vo 
rabotata, a isto taka se ovozmo`uva i osnovna protivpo`arna 
kontrola, odnosno preventiva.  
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Od sekoj trnasformator posle nekolku godini rabota treba da se 
izvadi masloto i detalno da se pregleda, a posebno treba da se 
obrati vnimanie na odstranuvawe na toplinata. 

Bidej}i so tek na vreme dielektri~nite osobini na 
transformatorskoto maslo oslabuvaat, na sekoi 6 meseci se 
ispituvaat dielektri~nite osobini na masloto kako eden od 
elementite koj ovozmo`uva bezbedno rabotewe na 
transformatorite.  

 

Merki za za{tita od po`ar 

Razvodnite uredi kako sklop na razni vrski na kabli i drugi 
elektri~ni elementi, predstavuvaat odredena po`arna opasnost 
za pogonite kade se vgradeni. Vo zavisnost od namenata i 
lokacijata, priklu~nite kabli i nivnoto vodewe i za{titata na 
napojnite vodovi od struja i opasnosta od po`ar, se namaluvaat 
vodej}i smetka za slednoto: 

- site kabli koi pri redovniot pogon se o{tetni se za{tituvaat 
mehani~ki; 

- site spoevi na kablite se dobro pricvrsteni zaradi, dobra 
galvanska vrska kako ne bi do{lo do vosopstauvawe na elektri~en 
lak; 

- posebno se obrnuva vnimanie na odr`uvaweto na naglavkite-
rakavicite i zavr{etocite na kraevite na kablite bidej}i tie 
mo`at da se izrabotuvaat na lice mesto i zaradi kvalitetot na 
nivnoto izrabotuvawe vo golema merka zavisi kakov e 
vospostaveniot spoj. 

Instalacijata za osvetluvawe, poradi svojata golema razgranatost 
i mo`nost za nejzina neispravnost predstavuva mesto za pojava na 
po`ar.  

Uredite za razvod, kako {to se provodnicite, prekinuva~ite i 
priklu~nicite moraat da garntiraat bezbedna funkcionalnost, a 
toa se postignuva so redovno odr`uvawe i navremena zamena na 
dotraenata instalacija. 

Osnovni elementi koi treba da gi ima sekoj razvoden ormar, 
komanden pult i razvodna tabla e ednopolnota {ema koja gi dava 
osnovnite karakteristiki na izvedenite strujni krugovi i 
primenetata za{tita od kusa vrska. 

Mnogu va`no e oro~uvawe na strujnite krgovi za da vo slu~aj na 
gre{ka, odnosno da zgradata ili prostorijata zafatena so po`ar 
mo`e brzo da se isklu~i. 

Zaradi bezbedno funkcionirawe na za{titata se pravat slednite 
~ekori: 
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- Pri defekti interveniraat samo stru~ni lica 

- Vo site razvodni ormani ima ednopolna {ema 

- Najstrogo se zabranuva premostuvawe na pregoreni osiguruva~i. 

 

Napojuvawe so kriti~na elektri~na energija 

Za pomo{noto osvetlenie vo site objekti mora da se obezbedi 
nezavisen izvor. 

Posebno se obezbeduva sigurnosno napojuvawe na pumpite za 
protivpo`arna voda. Ako tie se predvidat da rabotat na dizel-
elektri~en agregat, instalacijata od agregatot do niv se vodi 
odvoena od osnovnata elektri~na instalacija. 

Agregatot e sekoga{ vo pripravna sostojba, za da ne dojde do 
kasnewe  vo slu~aj na potreba od negovo brzo aktivirawe. 

 

Koncepcija za za{tita od po`ari i elementarni nepogodi 

Za gasewe po~etni po`ari, predvideni se 9 prenosni aparati, tip 
S-9, na prav. Za gasewe na pogolemi po`ari, izvedena e 
protivpo`arna hidrantska instalacija niz celiot objekt so 11 
priklu~ni mesta. 

Potrebnite koli~ini voda za protiv po`arna za{tita se 
obezbeduvaat preku vi{okot voda za piewe i perspektivno od 
sistemot Mantovo preku rezervoarot za tehni~ka voda. 

Reagensite koi mo`at da dovedat do opasnost po `ivotot na 
vrabotenite, posebno se skladiraat i rastvaraat. 

Vodata se skladira vo posebni skladi{ta i nejzinata podgotovka 
od granulirawe do varno mleko e odvoena od ostanatite reagensi, 
a vo zgradata se nao|a na severozapadnoto najvisoko plato ~ii 
uredi se izdvoeni od ostanatite za melewe i flotacija. 

Drugite reagensi se doveduvaat od skladi{teto so viqu{kara i so 
kran se podigaat do rezervoarot za rastvarawe. 

Pri proektirawe na objektot flotacija, za evakuacija na 
vrabotenite pri eventualen po`ar, vodena e smetka za smenata od 
30 vraboteni, tehnilo{kiot proces i grade`no-konstruktivnite 
karakteristiki  kako i pati{tata za evakuacija. Pri locirawe na 
patnite pravci i informacionite oznaki vodena e smetka 
oddale~enosta na pogodnite i sigurni izlezi da bidat maksimum 25 
metri. 

Site presmetki na po`arnoto optovaruvawe uka`uvaat deka 
eventualen po`ar bi predizvikal t.n sektorski `ari{ta na 
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poedini delovi vo objktot {to dava mo`nost za navremeno 
alarmirawe i evakuacijata na vrabotenite. 

Protivpo`arnata hidrantska instalacija obezbeduva potrebni 
koli~estva na voda pod uslov da ne e zaprena elektri~nata 
energija i da se dovedat vo red site izvodi na hidranti i 
hidrantski kutii. 

Vo merkite za sanacija e obezbedeno nezavisno deluvawe na 
pumpite za protivpo`arna hidrntska instalacija najmalku od dva 
nezavisini izvori na lektri~na energija. 

 

1.9 Portirnica i uprvana zgrada na Bu~im 

 

Portirnicata prostorno e locirana na jugozapadnata strana na 
rudarsko-metalur{kiot kompleks, izdvoen od drugite objekti. 
Lokacijata na objektot, vo zavisnost od grade`no-konstruktivnite 
karakteristiki na objektot, opremata, eksploatacijata i 
materijalot, e soodvetna, poradi toa {to objektot ne zagrozuva 
sosedni objekti pri pojava na po`ar. Priod so protivpo`arna 
tehnika vo slu~aj na po`ar e mo`en od site strani {to obezbeduva 
frontalno i kru`no gasewe na eventualen po`ar na objektot.  

Za gasewe na po~etni po`ari na elektri~na instalacija i oprema 
da se postavi vo portirnicata dva aparati za gasewe tip S-9. 

 

Upravnata zgrada e locirana vo ist pravec na potegot jug-
severozapad vo odnos na portirnicata, oddale~ena od nea 20 
metri. Vo neposredna blizina na ovoj objekt ne se nao|a drug objekt 
{to bi bil zagorzen od po`ar od upravnata zgrada, a i obratno.  

Priod na protiv po`arnata tehnika na objektot vo slu~aj na po`ar 
e mo`en od site strani so isklu~ok na jugozapadnata strana poradi 
ostar nagib na terenot.  

Za gasewe na po`ar vo ovoj objekt se koristat S9 aparati vneseni 
vo {emata na upravnata zgrada. 

 

1.10 Hemiska laboratorija 

Ovoj objekt se nao|a vo neposredna blizina na upravnata zgrada, na 
nejzinata severo zapadna strana. Spored stepenot na zagrozenost, 
spa|a vo II kategorija na zagrozenost. Mo`ni izvori na opasnosti se 
od elektri~nata instalacija, grejnite tela, ventilacioni uredi, 
laboratoriski eksperimenti so upotreba na tonuva~i, me{a~i i dr. 
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1.11 Restoran, garderobi i ambulanta 

Restoranot, garderoba so bawa i ambulantata se nao|aat vo objekt, 
sproti upravnata zgrada. Objektot gi obezbeduva potebite na 
vrabotenite od ishrana, odr`uvawe na li~na higiena i uka`uvawe 
na prva medicinska pomo{.  

Objektot e izveden na dve nivoa odnosno edniot del na sprat {to 
ovozmo`uva priod i gasnewe na tri strani. Vo objektot ima 
mobilni sredstva i oprema za za{tita od po`ar.  

Vo restoranot se postaveni 3 aparati za gasewe na po`ari S-9. Vo 
garderobata se obezbedeni 3 aparati za gasewe na po`ari S-9.  

Bawata i drugite prostoriii se {titat od garderobata i so 
restoranot. Na spratot na ambulantata se postaveni dva aparati S-
9. Objektot spa|a vo III kategorija na po`arna zagrozenost. Za 
gasewe na po~etnite po`ari vrabotenite se obu~eni. 

 

1.12 Servisna rabotilnica 

Objektot na rabotilnicata e smesten vo pravec sever-jug vo 
komplksot Bu~im i e izdvoen od sosednite objekti.  

Objektot ako bide zafaten so po`ar ne zagrozuva drugi objekti 
nitu pak e toj zagrozen od sosednite objekti. 

Priod na protiv po`arno vozilo i druga tehnika do objektot vo 
slu~aj na po`ar e mo`no od site strani. 

Objektot, spored stepenot na zagrozenost spa|a vo II kategorija.  

Vo objektite servisna rabotilnica, glaven magacin, kotlarnica, 
finansov sektor se koristat aparati za gasewe po`ar od tipot S-9. 
Priod na protivpo`arno vozilo i druga tehnika do objektot vo 
slu~aj na po`ar e mo`no od site strani. Pri gasnewe na po`ar se 
primenuva propi{ana tehnika.  

 

1.13 Pumpna stanica za nafta 

Merki za za{tia  od po`ari i eksploatacija: 

- edniot od nadvore{nite hidrantski priklu~oci e prilagoden za 
gasewe so pena; 

- postavena e potrebna koli~ina na penilo za stvarawe na  pena vo 
vreme od 30min; 

- postaven e soodveten kabel za napojuvawe so elektri~na energija 
na starata pumpa za gorivo; 

- Otvoreniot sklad za skladirawe na buriwa so zapaliva te~nost 
e ogradi soodvetno i e zabranet pristap vo skladot so rampa i 
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postaveni se natpisi so zabrani za pu{ewe, koristewe na otvoren 
ogan, pristap na neovlasteni lica i drugo; 

- Buriwata so zapalivite te~nosti se skladiraat na paleti 

- Na ovoj sklad e zabraneto ~uvawe na ostanati zapalivi 
materijali. 

 

2.0 Prikaz na mre`ata za signalizacija na branata 

 

Branata Topolnica izgradena e so tehnolo{kata koncepcija na 
rudnikot za bakar Bu~im i predstavuva klasi~en tip na nasipna 
brana od ~akal i kamen so centralno glineno jadro. Akumulacijata 
ima dvostruka namena: snabduvawe na rudnikot so tehnolo{ka voda 
i kako jalovi{te za deponirawe na flotaciska jalovina. 
Pregradnoto mesto na branata e izgradeno od metamorfni karpi, 
gnajsevi amfiboliti i alfibitski {krilci, a re~noto korito od 
re~en ~akal i pesok.  

Akumulacijata  e izgradena od isti vidovi karpi so stabilni 
padini. 

Od bezbednosni pri~ini izvedena e mre`a za signalizacija na 
sostojbata na branata. 

Stukturata na signalizacionata mre`a ja so~inuvaat ~etiri 
osnovni komponenti: 

1. Merewe na nivoto na vodata i registirawe na merenite 
podatoci 

2. Sozdavawe na alarmni signali pri pre~ekoruvawe na 
dozvolenite brani na promena na nivoto na vodata 

3. Alarmirawe na opasnost i kontrola na izvr{uvawe na 
alarmiranata opasnost 

4. Prenosni pati{ta za alarmni signali. 

 

Na branata se vr{i merewe na nivoto na vodata i registrirawe na 
merenite podatoci so pomo{ na pnevmatski mera~i na nivoto i 
dupleksen registrator. 

 

 

Ostanati procesi pri podgotovka na rudata: 

1. Zgusnuvawe 

2. Filtrirawe i su{ewe 
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3. Deponija i utovar na gotova ruda 

II. Jalovi{te-Topolnica 

 

 

Plan za upotreba na civilna za{tita i ostanati sili i 
sredstva na rabotna organizacija Bu~im vo slu~aj na 
elementarni nepogodi 

 

Osnovna i najmasovna sila na koja se potpira sistemot na 
za{titata i spasuvawe od elementarni nepogodi vo mir i vojna se 
site vraboteni, a kako najorganiziraniot del na ovie sili i kako 
organizator na site akcii }e se javi civilanta za{tita na ~elo so 
{tabot. 

 

Procenki na posledici 

 

Procenka e dadena za vreme na mir i vo slu~aj na vojna. Karakterot 
na rudnikot i negovata mestopolo`ba uslovuva mo`nost za pojava 
na seldnite poseldici: 

1. Urivawe na objekti i kopovi 

Pri~ini za pojava na ovie pojavi se: 

Zemjotresi- Rudnikot se nao|a vo seizmi~ki aktivna zona kade 
mo`e da se o~ekuvaat potresi so intenzitet od 8-9 °C po 
Merkalievata skala. 

 

Neprijatelski napadi- poradi strate{koto zna~ewe na rudnikot i 
negovata mestopolo`ba na borbenite dejstvija, istiot mo`e da 
bide direktna meta na avionski napadi ili raketirawe so 
upotreba na razoruva~ki, zapalivi ili hemiski borbeni sredstva 
{to mo`e da dovede do urivawe na objekti, opo`aruvawe ili 
kontaminacija. 

 

Lizgawe na terenot- mo`e da se javi poradi tehnolo{kiot proces, 
ako ne se pridr`uva do propisite za potrebni nagibi na otkopi, 
ili poradi poobilni vrne`i {to poradi karakterot na po~vata i 
konfiguracijata na terenot e pomalku verojatno. 
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Po`ari- iako rudnikot vo celina gledano spa|a vo objekti od III 
kategorija na dotrajanost, mo`na e pojava napo`ari i nivno 
delumno prenesuvawe na sosedni objekti, a kako pri~initeli se 
javuvaat: 

- Tehnolo{kiot proces, elektri~nata energija, rudarska tehnika, 
transportni sitemi, nevnimanie i drugo , vo mir, a vo vojna toa se 
neprijatelski dejstvija. 

- Kontamincija- od tehnolo{kiot process ne mo`e da se javi 
kontaminacija na vozduhot i terenot, opasna po lu|e. Istata mo`e 
da se o~ekuva samo vo slu~aj na vojna, pred se hemiska. 

- Poplavi- spored tehni~kata dokumentacija za odvodnuvawe vo 
ovaa faza na eksploatcija n arudnikot (do 1987), bidej}i e 
predviden priroden odliv na voda nema opasnost od potopuvawe 
na kopovi. Poradi kofiguracija na terenot kade {to se smesteni 
pogonite nema opasnost od poplavi. Vo slu~aj na pointenzivni 
vrne`i, mo`e da se pojavat porojni poplavi, bez pogolemi 
posledici, a vo ponatamo{en period na eksploatacija i 
poplavuvawe na kopovite, za ~ija za{tita se predvideni soodvetni 
tehni~ki merki.  

-        Povredi- poradi dejstvie na razli~ni elementarni nepogodi 
i kako poseldica na po`ari, urivawe na objekti, i tehnolo{kiot 
proces, mo`e da se javi pogolem broj na povredeni i raneti. 

Poradi trosmenskoto rabotewe i potrebite na za{tita i 
spasuvaweto vo tri smeni, treba da se obezbedi prisustvo na del 
od organizacionite sili, vo popolnuvaweto i organiziraweto na 
del od edinicite i da  se vodi posebna gri`a. 

Vo organiziraweto na edinicata za Protiv po`arna za{tita e 
obezbeden soodveten sistem na profesionalnost, taka {to vo 
nejziniot sostav se vklu~eni najmalku trojca profesionalni 
po`arnikari, za site tri smeni. Ova e osobeno va`no za pravilno i 
efikasno ispolzuvawe na protivpo`arnoto vozilo i opremata. 

Za izvr{uvawe na zada~ite od aspekt na za{titata od 
elementarnite nepogodi i drugi opasnosti, edinicata za op{ta 
namena i specijaliziranite edinici, treba da se obu~at, a nivnata 
gotovnost za upotreba i stepenot na vladeewe so rapolo`ivata 
tehnika treba da se kontrolira na soodvetni ve`bi najmalku 
edna{ godi{no.  

Za za{tita na edinicite i vrabotenite od neprijatelski napadi, 
potrebno e da se izgotvi plan za zasolnuvawe i izgradba na 
rovovski zasolni{ta. 
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Brojna sostojba, stru~na osposobenost na rabotnicite vo 
slu`bata za za{tita od po`ar i protivpo`arnata edinica i 
nivnata opremenost 

 

Brojnata sostojba na edinicata za bezbednost i protivpo`arna 
za{tita, ne gi zadovoluva potrebite na protivpo`arnoto i 
fizi~koto obezbeduvawe na objektite na rabotnata organizacija 
Bu~im.  

Analiziraj}i ja po`arnata opteretenost na objektite na ovaa 
rabotna organizacija, opasnostite koi proizleguvaat od 
tehnolo{kiot proces i site drugi opasnosti, proizleguva deka 
ovaa rabotna organizacija ima potreba da formira posebna slu`ba 
za za{tita od po`ar i protivpo`arna edinica sostavena najmalku 
od 8 profesionalni po`arnikari koi }e bidat sposobni i stru~ni 
za gasewe na po`ar i spasuvawe na `ivotot na lu|eto i imotot 
zagrozen od po`ar, polavi, elementarni nepogodi i nesre}ni 
slu~ai i 8 po`arnikari doborvolci, obu~eni za gasewe na po`ar. 

Poradi toa {to vo rabotnata organizacija se raboti vo tri smeni, 
vo edna rabotna smena treba da ima 2 po`arnikari profecionalci 
i 2 po`arnikari dobrovolci, odnosno 4 po`arnikari vo smena.  

 

Slu`bata za za{tita od po`ari i potivpo`arna edinica treba da 
bide sostavena od : 

- rakovoditel na slu`bata za obezbeduvawe i protivpo`arna 
za{tita-1 lice 

- referent za za{tita od po`ar- 1 lice 

- rakovoditel na protivpo`arnata edinica- 1 lice 

- po`arnikari profesionalci- 8 lica 

- po`arnikari doborovlci- 8 lica 

 

 Snabduvawe so voda za gasnewe na po`ar 

Vo rabotnata organizacija postoi nadvore{na i vnatre{na 
hidrantska mre`a so koja ne se pokrieni site objekti i koja ne gi 
zadovoluva potrebnite parametri.  

Hidrantskata mre`a se napojuva od nadzemniot rezervoar za sve`a 
voda (1x1200 m3) i nadzemni rezervoari za pitka voda (2x150 m3) 
visinski razmeni me|u hidrantite i rezervoarot od 32 metri.  

 



Nikov Konsalting DOOEL 
Barawe dozvola za usoglasuvawe so operativen plan 
DPTU BU^IM DOOEL, Radovi{  
Dodatok XII                                                                                                        Stranica 24 od 28 

Zaradi brza i efikasna intervencija potrebno e hidrantskata 
mre`a  da se pro{iri i da se povrzat so nadvore{ni i vnatre{ni 
hidranti i ostanatite objekti. 

 

Postapka na rakovodnite lica pri primo-predavawe na 
objektite po zavr{enata smena 

 

Za sekoj objekt e otvorena kniga za primopredavawe vo koja 
rakovodnite i odgovornite za smenata potpi{uvaat za primawe i 
predavawe na objektot, deka e vo ispravna sostojba odnosno deka 
za vreme na nivnata smena primale ispravna tehni~ka oprema i 
sredstva za gasnewe napo`ar i ako ima nekoi neispravnosti i 
istite se zabele`at vo knigata i da se zabele`at deka za istite e 
izvestena i slu`bata za za{tita od po`ari.  

 

Operativno-takti~ki merki za gasnewe na po`ar 

 

Postojat tri osnovni taktiki pri gasnewe na po`ari: 

- gasewe na po`ar so efekt na ladewe (odzemawe na toplina) 

- gasnewe na po`ar so efekt na ugu{uvawe 

- gasewe na po`ar so otstranuvawe na materijata od mestoto na 
po`arot. 

 

 

Sredstva koi se koristat pri gasewe: 

- sredstva koi deluvaat so efekt na ladewe (voda) 

- sredstva koi deluvaat so efekt na ugu{uvawe (pena, CO2, prav) 

- sredstva koi deluvaat antikataliti~ki (haloni).        
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2. Poplaven bran 

 

Golemite vodi se vsu{nost poplavni branovi, koi po definicija se 
tekovi ~ii parametri se promenlivi vo tekot na vremeto, ili so 
drugi zborovi propagacijata na poplavnite branovi niz re~nite 
korita i akumulaciite e nestacionarno te~ewe. Re{avaweto na 
propagacijata na poplavnite branovi niz akumulaciite naj~esto e 
so hidrolo{ki metod, koj vo osnova go opredeluva napreduvaweto 
na hidrogramot na istekuvawe. Ovoj proces ~esto se narekuva 
transformacija na poplavniot bran, i so nego se definiraat 
retenzionite sposobnosti na akumulacioniot prostor. 

Branata TOPOLNICA na reka Topolnica, zaradi talo`ewe na 
jalovina od industriskiot proces na rudnikot BU^IM, postojano se 
nadvi{uva i zaedno so problemite povrzani so kolektorot za 
evakuacija na golemite vodi, koj ne e operativen od 1998 godina, 
doveduva do sostojba na nivoi vo akumulacijata koi postojano 
rastat vo poslednite nekolku godini. Zaradi ova, so ovie analizi 
proverena e sposobnosta na akumulacijata da go prifati branot na 
golema voda opredelen so povraten period od 1000 godini i so 
maksimalen protok Q1000=58 m3/s, i toa za postojna sostojba i za 
proektiranite rabotni nivoi. 

Dosaga se izraboteni nekolku dokumenta za poplaven bran i toa do 
kota 630,00 i do kota 654,00 m.n.v.. Toa se:  

1. Glaven proekt za brana i jalovi{te, MELIOPROEKT-Skopje, 
Grade`en fakultet-Skopje (1978); 

2. Dopolnitelen proekt za nadvi{uvawe na hidrojalovi{teto od 
flotacijata na rudnikot BU^IM-Radovi{ do kota 630 m.n.v., 
Rudarski institut-Skopje (1992); 

3. Opredeluvawe na visinska kota na retenzijata na poplavniot 
bran vo postojni uslovi na havarija od opto~niot kolektor na 
hidrojalovi{teto PRMB BU^IM-Radovi{, Rudarski institut, 
ZAVOD PMS-Skopje (1999); 

4. Analiza za prifa}awe na poplavniot bran kaj branata 
TOPOLNICA, Grade`en fakultet-Skopje (1999). 

5. Studija za posledicite od poplaven bran za stepenot na 
izgradenost na krunata na branata Topolnica za kota 630,00 m.n.v., 
Geing, (2004). 

Od dosega{nite analizi i elaborirawe na problemot na poplaven 
bran, dopolnitelno podr`ani so site tehni~ki postignuvawa vo 
podobruvaweto na rabotata na hidrojalovi{tetot, mo`e da se 
zaklu~i deka istoto ima ogromen retenzionen prostor so {to 
mo`nosta od prifa}awe na poplaven bran e zadovolena.  
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Detali okolu poplavniot bran i hidrojalovi{teto mo`at da se 
poglednat vo Dodatokot V. 3 od Baraweto za usoglasuvawe so 
operativen plan. 

 

 
3. Oskultacija 

 

Tehni~kite nabquduvawa ‡ oskultacionite merewa na 
Hidrojalovi{teto “Topolnica” se vospostaveni u{te od po~etnata 
faza na negovata eksploatacija ‡ izradba. 

Za taa cel od strana na Grade`niot fakultet - Skopje, odnosno 
toga{niot Institut za geotehnika vo 1985 god., e izraboten: 

‡ Proekt za tehni~ko nabquduvawe - oskultacija na 
Hidrojalovi{teto “Topolnica” - do kota 610 m. 

Po ovoj proekt e izgraden piezometriski sistem za oskultacija i po 
istiot sistem - prvoto (po~etno ‡ nulto) merewe e izvr{eno na 
30.09.1986 god. 

Za periodot od 30.09.1986 god. do 31.12.1986 god. Grade`niot 
fakultet ‡ Institut za Geomehanika (sega Katedra za geotehnika), 
kako Proektant na grade`niot del na Hidrojalovi{teto - do kota 
610 m, ima napraveno Izve{taj od izvr{enite nabquduvawa - za 
1986 god., pod br. 0904-838/2 od 10.07.1987 god., e predaden na RO 
“Bu~im” - Radovi{. Potoa Izve{tajot - za 1987 god., koj pod br. 1502-
766/1 od 06.06.1988 god. e predaden na Investitorot, kako i 
periodi~niot  izve{taj za periodot - septemvri. 1988 god., 
predaden pod br. 1501-1332/1 od 18.11.1988 god. Godi{niot 
Izve{taj - za 1988 god. e predaden pod br. 1502-508/2 od 25.05.1989 
god. i ponatamu za site godini od 1990 do 2002 god. se predadeni na 
Investitorot, (koga e vr{ena eksploatacija - izgradba na 
Hidrojalovi{teto). Za 2003 godina (period od 21.04.2003 godina, 
koga ne se vr{i eksploatacija - izgradba na Hidrojalovi{teto) e 
predaden Elaborat za tehni~ka oskultacija na Flotaciskoto 
Hidrojalovi{te, Br.03-1027 od 30.07.2004 godina, izgotven od 
“GEING Krebs und Kifer Interne{nl i dr.”  D.O.O. - Skopje od po 
po~etokot na april 2004 god. Poslednoto merewe e izvr{eno 
minatata godina 2007 godina, Elaborat za tehni~ka oskultacija na 
Flotaciskoto Hidrojalovi{te od strana na Grade`niot Fakultet. 

Od ova proizleguva deka dosega za celiot naveden period bez 
prekinuvawe se vr{i neophodnoto hronolo{ko sledewe na 
Hidrojalovi{teto. 
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Elaboratite za tehni~ko nabquduvawe ‡ oskultacija na 
Flotaciskoto Hidrojalovi{te “Topolnica” na rudnikot “Bu~im” - 
Radovi{, se izrabotuvaat vo soglasnost so pobaruvawata koi se 
dadeni so ~len 110 od Zakonot za vodite (Sl. vesnik na RM 4/98), a 
vo vrska so izvr{uvaweto na nalo`enite raboti ‡ za analiza i 
ocenka na: 

 stabilnosta na branata 

 pridru`nite objekti 

 terenot okolu branata i akumulacijata 

Pri izgradba na branata na flotaciskoto hidrojalovi{te mnogu e 
va`no da bidat zapazeni site proektirani parametri. So 
zgolemuvawe na branata vo visina, doa|a do nanesuvawe na novi 
sloevi na jalovina, trupot na branata se pove}e se zgolemuva, taka 
{to doa|a do promena na stabilnosnata sostojba. Tehni~kite 
nabquduvawa ‡ oskultacionite merewa na Hidrojalovi{teto “To-
polnica” opfa}aat: 
 

 Vizuelni nabquduvawa na vidlivite povr{ini na branata i 
neposrednata okolina, pridru`nite objekti i akumulacioniot 
prostor; 

 Merewe na pomestuvawata, deformaciite i napregawata so 
instrumenti vgradeni vo teloto na branata; 

 Merewe na pornite pritisoci vo teloto na hidrojalovi{teto, 
vo bokovite i osnovata;  

 Merewe na provirnite i filtracionite vodi niz teloto i 
nizvodno od teloto na hidrojalovi{teto; 

 Registrirawe na hidrolo{kite i meteorolo{kite pojavi vo 
slivot; 

 Merewe na nanosot vo akumulacijata; 

 Registrirawe na nivoto na vodata vo akumulacijata, 
dotekuvaweto i istekuvaweto od akumulacijata; 

 Merewe i registrirawe na zemjotresni pomestuvawa na 
branata so vgradeni seizmi~ki instrumenti; 

 Geodetsko merewe na pomestuvawata na mernite to~ki i 
reperi fiksirani po povr{inata na teloto na 
hidrojalovi{teto i okolniot teren. 
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Generalno, od tehni~kite nabquduvawa - oskultacija na 
Flotaciskoto Hidrojalovi{te “Topolnica” na Rudnikot Bu~im, mo`e da 
se zaklu~i deka: 

- stabilnosta na branata; 

- pridru`nite objekti i  

- terenot okolu branata i talo`noto ezero (akumulacijata) 

funkcioniraat soglasno proektiranite uslovi i ja zadovoluvaat op{tata 
stabilnost. 
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1 Osnova  

Bu~im DOOEL podnesuva barawe za dozvola za usoglasuvawe so 
operativen plan do Ministerstvoto za `ivotna sredina i 
prostorno planirawe i spored sodr`inata na formularot na 
baraweto treba da dostavi informacii za merkite za 
minimizirawe na vlijanijata vrz `ivotnata sredina od 
prestanokot so rabota, kako i za doveduvawe na lokacijata vo 
zadovolitelna sostojba.  

Informaciite vo ovoj izve{taj se uredeni taka da gi zadovolat 
barawata na Ministerstvoto za `ivotna sredina i prostorno 
planirawe vo vrska so procesot na podnesuvawe barawe za 
integrirano spre~uvawe i kontrola na zagaduvaweto, odnosno 
barawe za dozvola za usoglasuvawe so operativen plan.  
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2 Voved  

Detalite za merkite koi se prevzemaat za minimizirawe na 
vlijanijata vrz `ivotnata sredina po prestanok na rabota na del 
ili celata instalacija, }e bidat dadeni vo Planot za upravuvawe 
so rezidui, koj Bu~im go podgotvuva. Ovde se dadeni osnovite na 
planot.  

 

3 Obem  

Instalacijata na Bu~im se sostoi od:  

 Povr{inski kop(ovi) 
 Administrativen i proizvoden del 
 Hidrojalovi{te 

Administrativniot i proizvodniot del vklu~uvaat H objekti. 

 Administracija - tri objekti; 
 Proizvodstvo objekti - Primarno drobewe 
 Sekundarno i tercijarno melewe 
 Flotacija 
 ... 
 Pomo{ni objekti na hidrojalovi{te 

 Vkupnata povr{ina na hidrojalovi{teto iznesuva okolu 190 ha, od 
koi povr{inata na vodenoto ogledalo iznesuva 64.7 ha, povr{inata na  
t.n. pla`a e 98 ha i telo na brana so povr{ina od okolu 33.5 ha. 

 

4 Prestanok so rabota 

Ne se praveni to~ni procenki za toa kolkav bi bil rabotniot vek 
na ovoj pogon. Rabotata na Bu~im e direktno povrzana so rudnite 
nao|ali{ta koi spored sega{nata procenka imaat rezervi za okolu 
20 godini. No, se raboti i na iznao|awe na novi rezervi, a sekako 
tuka ostanuva i mo`nosta za prerabotkana rudni~koto jalovi{te, 
no se vo zavisnost od cenata na bakarot na svetskite pazari.  
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Me|utoa, dokolku nastapat okolnosti pod koi }e bide neophodno da 
se napu{ti lokacijata, Bu~im se obvrzuva da gi svede na minimum 
vlijanijata vrz `ivotnata sredina od svoeto rabotewe. Toa 
vklu~uva:  

- Iskoristuvawe na site surovini. Toa podrazbira navremena 
najava na prestanokot so aktivnostite za da se ovozmo`i 
ekvivalentna zaliha na materijali.  

- Otstranuvawe na bilo kakva hemikalija ili otpad skladirani 
na lokacijata. Sekoe maslo, sredstvo za podma~kuvawe, 
hemikalii ili gorivo koe }e se zatekne na lokacijata vo vreme 
na prestanokot so rabota }e bide otstraneto ili reciklirano 
preku soodvetni ovlasteni firmi.  

- Procesnata oprema }e bide o~istena, demontirana i soodvetno 
skladirana do proda`ba ili, ako ne se najde kupec, otstraneta 
ili reciklirana preku soodvetni ovlasteni firmi.  

- Zgradite }e bidat temelno o~isteni pred napu{tawe.  

- Lokacijata i objektite na nea }e bidat ostaveni vo bezbedna 
sostojba i }e se odr`uvaat soodvetno ako se slu~i da bidat 
napu{teni za podolg vremenski period.  

5 Remedijacija 

5.1 Hidrojalovi{te 

Telo na brana - zavr{ena remedijacija 

Na prostorot na nizvodnata kosina na hidrojalovi{teto  koja e vo 
odnos 1:3.5  vo periodot 1997 i 1998 godina od najniskata to~ka 
kota 511 do kota 610 e izvr{ena biomelioraciska rekultivacija so 
zatrevuvawe i po{umuvawe so bagrem i ~empres1. Do sega uspe{no 
e izvr{ena biomelioraciska rekultivacija so zatrevuvawe i 
po{umuvawe so bagrem i ~empres vo vkupna povr{ina od 16,7 ha.   

Rekultivacijata ima za cel revitalizacija na inertnata peso~na 
povr{ina i za{tita od eolska erozija, koja se javuva prete`no so 
duvaweto na zapadnite i severo zapadnite vetrovi od sreden i jak 
intenzitet. Vetrovite od ovaa nasoka predizvikuvaat sozdavawe 

                                                 
1 Proekt za biomelioraciska revitalizacija na jalovi{teto Topolnica pri PRMB Bu~im 
- Radovi{ (1997 godina) 
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na fugitivna emisija na pra{ina {to se raznesuva na {irok 
prostor, a osobeno vo pravec na seloto Topolnica. Za re{avawe na 
ovoj problem potrebno e celosna rekultivacija na jalovi{teto.  

 Telo na brana - Planirana remedijacija 

Od teloto na branata preostanuvaat okolu 30.5 ha za po{umuvawe. 
Del od taa povr{ina (13 ha) e predvideno da se po{umi ovaa 
godina. Za taa cel, ima izvedben proekt2 koj e potrebno da se 
usoglasi, po {to }e se pristapi kon realizacija. Preostanatata 
povr{ina  e predvideno da se po{umi vo sledniot period. 

Proektot koj naskoro }e se realizira so finansiska poddr{ka od 
UNDP predviduva merki za za{tita na vozduhot. Del od ovie merki 
direktno se odnesuvaat na hidrojalovi{teto kako izvor na 
fugitivna emisija na pra{ina. 

Celta na noviot proekt za bilo{ka za{tita na hidrojalovi{teto e: 

• Mehani~ko stabilizirawe (za{tita od erozija) na 
podlabokite sloevi od jalovi{teto so pomo{ na jakite, 
dlaboki i razgraneti korewa od drvnite vidovi, kako i 
stabilizirawe na poplitkite sloevi so gustata korenova 
mre`a od trevnite vidovi. 

• So gustiot tepih od trevnite vidovi da se spre~i podigawe 
na pra{inata od branata. 

• Osven mehani~koto stabilizirawe i spre~uvawe na 
pra{inata, drvenestite i trevnite vidovi vo tekot na 
trajnata biomelioraciska revitalizacija }e obavuvaat i 
drugi funkcii: 

- Namaluvawe na strueweto na vozdu{nite masi 
neposredno nad jalovi{teto; 

- Namaluvawe na temperaturnite ekstremi vo 
povr{inskiot sloj od jalovi{teto so {to }e se sozdadat 
povolni mikroekolo{ki uslovi za opstanok na 
vegetacijata; 

- Organskata masa {to }e pa|a sekoja godina od trevata i 
drvjata }e sozdava mrtva pokrivka i humusen sloj so koj 

                                                 
2 Bilo{ka za{tita na jalovi{teto Topolnica i neposrednata `ivotna sredina, Noemvri 
2005 godina, [umarski fakultet - Skopje 
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}e zapo~ne inicijalniot stadium od kontinuiran i traen 
pedogenteski proces vrz jalovi{teto. 

• So podigawe na rastitelniot pokriva~ }e se promeni 
pustinskiot ambient na jalovi{teto i }e se vklopi vo 
okolnata prirodna sredina - sozdavawe na novi pejsa`ni 
vrednosti. 

• Zbogatuvawe na rastitelniot i `ivotinskiot svet. 

• Podobruvawe na na re`imot na povr{inskite i podzemnite 
vodi (ottekuvawe). 

• Sozdavawe na novi zeleni i oblagorodeni povr{ini 

  

5.2 Rudni~ko jalovi{te 

Rudni~koto jalovi{te e potencijalna surovina, no vo slu~aj na 
prestanok so rabota, toa stanuva sostaven del od planot za 
prestanok i }e se tretira soodvetno. 

 

5.3 Povr{inski kop 

Vo ovoj moment nema tehni~ka dokumentacija za remedijacija na 
povr{inskiot kop.  

Bu~im DOOEL, Radovi{, }e podgotvi plan za prestanok so rabota 
na rudnikot i flotacijata i povr{inskiot kop }e bide del od nego 

 

5.4 Ostanata lokacija  

Objektite koi se nao|aat na lokacijata mo`at da se prenamenat 
otkako }e bide izvr{ena demonta`ata na opremata i ~istewe na 
prostoriite spored planot koj }e go podgotvi Bu~im.  

Bu~im }e anga`ira stru~ni lica za revitalizacija na takov vid 
lokacii i planot }e go dostavi na odobruvawe vo Ministerstvoto 
za `ivotna sredina i prostorno planirawe.  
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5.5 Dolgoro~en tretman na vodite 

Dolgoro~en tretman na vodite koi doa|aat vo dopir so rudata 
(nezavisno od toa kolku e siroma{na) i rudni~kata jalovina e 
neizbe`en, a mo`e da potrae i nekolku stotini godini. Nema 
sigurni podatoci, no ima indikacii deka vodite od ova 
podra~je otsekoga{ imale zgolemen sodr`aj na bakar. Poradi 
toa, no i poradi faktot deka rudni~koto jalovi{te e 
formirano i na nego se deponirani najgolemite koli~estva 
rudni~ka jalovina pred prezemaweto od strana na sega{niot 
korisnik na koncesiskite prava i operatorot, neophodno e 
planot za zatvorawe i finansiskata konstrukcija za negova 
realizacija da se napravat vo sorabotka so nadle`nite organi 
na dr`avata. 
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Osnova  

Bu~im DOOEL podnesuva barawe za dozvola za usoglasuvawe so 
operativen plan do Ministerstvoto za `ivotna sredina i 
prostorno planirawe i spored sodr`inata na formularot na 
baraweto treba da dostavi netehni~ki pregled za site pozna~ajni 
vlijanija vrz `ivotnata sredina povrzani so izveduvaweto na 
aktivnosta/aktivnostite, da gi opi{e site postoe~ki ili 
predlo`eni merki za namaluvawe na vlijanijata.  

Informaciite vo ovoj izve{taj se uredeni taka da gi zadovolat 
barawata na Ministerstvoto za `ivotna sredina i prostorno 
planirawe vo vrska so procesot na podnesuvawe barawe za 
integrirano spre~uvawe i kontrola na zagaduvaweto, odnosno 
barawe za dozvola za usoglasuvawe so operativen plan.  
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1. Voved  

Rudnikot za bakar "DPTU Bu~im" Dooel - Radovi{ spored 
kategorijata na industriski aktivnosti pripa|a vo grupata na 
Instalacii za upravuvawe so rudni~ki otpad (5.6) i Instalacii za 
iskop, drobewe, melewe, seewe, zagrevawe na mineralni surovini 
(3.2 Prilog II).  

 

2. Informacii za operatorot/baratelot  

Rudnikot i postrojkata za podgotovka na rudata se izgradeni so 
dr`aven kapital i od 1979 god. funkcioniraat kako pretprijatie 
vo dr`avna sopstvenost. Vo taa forma rudnikot funkcionira do 
2001 godina, koga e prodaden na stranska kompanija vo Makedonija 
registrirana pod imeto Semcorp, koja vo 2003 bankrotira, i 
postrojkite prestanuvaat so rabota. Od sredinata na 2005 godina 
rudnikot po~nuva so povtorni aktivnosti na eksploatacija i 
prerabotka na bakarna ruda vo ramkite na privatnata kompanija 
"DPTU Bu~im" Dooel - Radovi{ so sedi{te na ulica "Mar{al 
Tito" bb, vo Radovi{. Kompanijata e registrirana vo R. 
Makedonija so stranski capital. 

Se pretpostavuva deka rudarskite aktivnosti na rudnite tela vo 
koi se potvrdeni okolu 40.000.000 toni rudni rezervi treba da 
zavr{at vo 2015 god., odnosno vo vremenski period pomalku od 10 
godini, ako otkopuvaweto se vr{i so prose~en godi{en kapacitet 
od 4.000.000 toni, iako ima indikacii za zgolemuvawe na rudnite 
rezervi i prodol`uvawe na vekot za eksploatacija. Proektiraniot 
kapacitet na instalacijata e 8 000 000 t rudna masa, ili 5 000 000 
m3. 

DPTU Bu~im DOOEL Radovi{ ne e sopstvenik na zemji{teto na 
lokacijata na koja se odnesuva baraweto za dozvola za 
usoglasuvawe so operativen plan. Za koristewe na rudnite 
bogatstva ima dobieno koncesija za eksploatacija od strana na 
Ministerstvoto za ekonomija. DPTU Bu~im DOOEL Radovi{ e 
sopstvenik na objektite. 

Rudnikot e lociran vo Centralno-Isto~na Makedonija. Na severo-
zapad, zapad se grani~i so op{tinata [tip, na jugo-zapad so 
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op{tinata Kon~e, na jugo-istok so op{tinata Vasilevo, na istok so 
op{tinata Berovo, na severo-istok so op{tinata Vinica  i na 
sever, seveo-zapad so op{tinata Karbinci. Rudnikot Bu~im 
teritorijalno i administrativno pripa|a na op{tina Radovi{. 
Rudnikot za bakar Bu~im se nao|a vo neposredna blizina na seloto 
Bu~im i le`i na ju`nite granici na planinata Pla~kovica, na mali 
visinski razliki. 

 

3. Opis na instalacijata, nejzinite tehni~ki delovi i 
direktno povrzanite aktivnosti 

Osnovnite dejnosti koi {to se odvivaat vo rudnikot se: 
 
- Eksploatacija na ruda od povr{inski kop; 
- Primarno drobewe; 
- Sekundarno i tercijalno drobewe; 
- Kompleks flotacija – proizvod; 
- Hidrojalovi{te. 
 
Povr{inskiot kop pretstavuva klasi~en primer na kamenolom, so 
eta`irawe na potrebnite visini poradi normalno dvi`ewe na 
transportnite edinici, damperite. [irinata na pati{tata 
dostignuva do 20 m. Pati{tata redovno se odr`uvaat so 
nanesuvawe na tampon i sanirawe na o{tetenite mesta. Teloto na 
povr{inskiot kop pretstavuva prese~en konus, so pogolemata 
osnova nagore. Drugoto rudno telo (kop ^ukar) e pomalo po 
golemina. Poradi golemata povr{ina na otvorot na dvete rudni 
tela, (vkupno 88.25 ha vo gornata osnova) se sozdava golemo slivno 
podra~je, koe pretstavuva golem vodosobirnik i pri najmali 
atmosferski vrne`i. Pri kontakt na vodata so stenskata masa 
doa|a i do rastvorawe na odredeni minerali koi gi zagaduvaat 
vodite. Prevzemeni se neophodnite merki za koristewe na 
atmosferskite vodi vo tehnolo{kiot proces. Za namaluvawe na 
fugitivnata emisija na cvrsti ~esti~ki pri transportot na rudata 
niz otvoreniot kop, edna avtocisterna postojano gi prska 
soobra}ajnicite so voda. Tretoto rudno telo, koe e vo faza na 
podgotovka e vo elipsovidna forma, stacionirano e na  
lokalitetot "Vr{nik" i taka e imenuvano. 

Procesot na eksploatacija na rudnoto telo zapo~nuva so 
podgotovka za minirawe. Podgotovkata se sostoi vo dup~ewe 
presmetano koli~estvo dupki so opredelena dimenzija vo isto taka 
presmetan raspored. 
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Utovarnata oprema na Povr{inski kop se sostoi od dva bagera P&H 
2100 BL i eden bager O&K 90 C. Bagerite P&H 1900 AL i P&H 2100 
BL spa|aat vo familijata na utovarni ma{ini ka{ikari, so 
razli~en kapacitet na utovarnata lopata. 

Transportnata oprema na Povr{inskiot kop ja ~inat 2 dampera 
"WABCO" model 120C, 3 damperi model 510 E i 3 damperi 
"CATERPILLAR" model 785. 

Vo sklopot na pomo{nata oprema na Povr{inski kop spa|aat dva 
buldozeri "CATERPILLAR" model D9N, dozer "CATERPILLAR" 824C 
i bulldozer "FIAT ALLIS". 

Primarnoto drobewe vleguva vo sostav na stacionarniot del na 
tehnolo{kiot proces. Ovde po~nuva prvoto drobewe na rudata od 
Povr{inski kop transportirana so damperite. Drobeweto se vr{i 
so primarna drobilka. 

Otvoreniot sklad slu`i za skladirawe na izdrobenata ruda, koja 
se transportira od Primarnoto drobewe so transporter. 
Skladiranata ruda pretstavuva rezerva za nesmetano odvivawe na 
tehnolo{kiot proces sé do silosite, koi{to gi opslu`uvaat 
mlinovite vo oddelot za sekundarno drobewe. 

Odlagali{teto na Povr{inski Kop (rudni~ka jalovina) slu`i za 
odlagawe na jalovinata koja{to se dovezuva so damperite. Na ovoj 
lokalitetot postoele vodoteci i pred toj da se koristi za 
odlagawe na rudni~ka jalovina. Izlo`enosta na iskopanata 
jalovina na vozduh i vlaga doveduva do bavna transformacija na 
bakarniot sulfid vo oksid i sulfurna kiselina koi reagiraat 
me|u sebe obrazuvajki rastvorliv bakar sulfat, koj{to e osnovniot 
zagaduva~ na povr{inskite i podzemnite vodi na podra~jeto na 
Rudnikot Bu~im. Sli~no se odnesuvaat i nekoi drugi te{ki metali. 

Na odlagali{teto za rudni~ka jalovina ima okolu 130.000.000 t 
jalovina, od koi samo okolu 12.000.000 se rezultat na raboteweto 
na operatorot koj go podgotvuva ova barawe. Bez ogled na toa, Vo 
Bu~im se prezemaat merki za eliminirawe na vlijanijata od 
rastvoraweto na bakar od rudni~kata jalovina. 

Od otvoreniot sklad so pomo{ na ~etiri lentesti hranilki i 
zaedni~ka trasportna lenta rudata se transportira do postrojkata 
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za sekundarno i tercijarno drobewe odnosno  vo bunkerite (8) pred 
sekundarnite drobilki. Prosevot ili definitivniot proizvod 
(izdrobena i proseana ruda) od pogonot sekundarno i tercijarno 
drobewe e ruda so GGG 21 mm, (80%-12.7 mm) koja so pomo{ na 
trasportni lenti (19, 20) se skladira  vo bunkeri za definitivno 
izdrobena ruda  so vkupen kapacitet od 16 000 toni.   

Celokupniot transport na rudata od odredeni uredi i ma{ini do 
drugi, kako i od eden sklad do drug se vr{i so gumeni transportni 
lenti dodava~i  i transporteri so vkupna vgradena dol`ina (na 
gumeni lenti od pove}e tipovi) od 2954 metri odnosno pribli`no 3 
kilometri.  

Pogonot Flotacija se sostoi od dve identi~ni sekcii ~ij 
poedine~en nominalen kapacitet e 250 t/h (vkupen vlez vo 
flotacija e 500 t/h). 

Flotacijata gi opfa}a procesite na melewe, flotirawe, 
zgusnuvawe, skladirawe na koncentrat i podgotovka na reagensi. 

Rudata od bunkerite za sitna ruda so pomo{ na transportni lenti  
se dodava vo mlinovite za melewe. Meleweto e ednostepeno. Se 
vr{i vo mlin so ~eli~ni topki. 

So ogled na toa deka dodavaweto na flotaciski reagensi po~nuva 
ve}e vo mlinskiot ko{, ne e lesno da se napravi precizna granica 
me|u oddelite za melewe i flotacija. Vo sekoj slu~aj taa go sledi 
meleweto. 

Milta od somelenata bakarna ruda se me{a so varno mleko za da se 
postigne bazna sredina, borovo maslo za da se sozdadat meuri, 
alkohol za da se napravat meurite pootporni i kolektor, najmnogu 
se koristi ekolo{ki poprifatliviot sinteti~ki kolektor SKIK 
BZ-2000. 

Flotiraweto na mineralite na bakarot vo rudnikot Bu~im se vr{i 
vo sekcija za osnovno (grubo) flotirawe i tri stepena na 
pro~istuvawe so toa {to koncentratot na osnovnoto flotirawe se 
domeluva kako me|uproizvod. 
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Odvodnuvaweto na bakarniot koncentrat najnapred se vr{i vo dva 
zgusnuva~i. Vla`nosta na finalniot koncentrat e vo ramki na 
planiranoto i se dvi`i od 6 do 8%. 

Hidrojalovi{teto e vsu{nost osnovnata aktivnost poradi koja 
Bu~im podnesuva barawe za dobivawe dozvola za usoglasuvawe so 
operativen plan. 

Profilot na akumulacijata se nao|a na okolu 500 m  uzvodno od 
s.Topolnica. Akumulacijata se protega uzvodno do ustieto na 
potokot koj se sliva od s. Po~ivalo vo dol`ina od okolu 1000 m. 
Akumulacioniot prostor od obete strani e ograni~en so 
planinskite venci na Pla~kovica. Vo celna, morfolo{ki, 
podra~jeto ima branoviden izgled vo koj na desnata strana ima 
izdignuvawe na akumulacionite visovi: Orqak i Ta{i Bajir, a na 
levata strana Masala. 

 Istorijat na instalacijata 
 
Vo 1979 po period na pove}egodi{ni istra`uvawa na bakarnite 
mineralizacii vo rudniot reon Bu~im-Damjan-Borov Dol, zapo~nuva 
so rabota rudnikot za bakarna ruda "Bu~im". Bakarnata ruda se 
otkopuva so masovni tehnologii na povr{inska eksploatacija. 
Krovinskite "jalovi" masi se deponiraat na nadvore{no 
odlagali{te, a otkopanata ruda se procesira vo postrojkite za 
primarna prerabotka i zbogatuvawe. Vo ovie postrojki se vr{i 
usitnuvawe i klasifikacija na rudata, i po pat na flotaciska 
koncentracija se proizveduva bakaren koncentrat (pribli`no 20% 
bakar). Koncentratot potoa se transportira nadvor od dr`avata za 
ponatamo{na (topilni~ka prerabotka). Otpadnite masi od 
procesot na flotaciskata koncentracija (flotaciska jalovina) se 
deponiraat na flotaciskata deponija (hidrojalovi{te). 

 
So ogled na faktot {to vo vremeto na proektirawe i izgradba na 
rudnikot, merkite za za{tita na `ivotnata sredina ne bile 
prioritetno pra{awe, odredeni negativni posledici od 
raboteweto izrazeni niz zagaduvaweto na vodite, vozduhot i 
po~vata se prisutni podolg vremenski period. Posebno zagri`uva 
faktot, {to zagaduvaweto na `ivotnata sredina, ne prestanuva so 
sopirawe na rabotnite operacii, tuku naprotiv se intenzivira, 
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poradi {to e neophodno prevzemawe na sistemski re{enija so 
efekti na podolg rok.  
 
Pokraj faktot {to vo poslednite desetina godini se prevzemeni 
odredeni merki za namaluvawe na ovie vlijanija, od pove}e 
pri~ini nivniot efekt e limitiran. Od tie pri~ini, a vo 
soglasnost so pozitivnite zakoni vo R. Makedonija, novite 
sopstvenici ja iniciraa izrabotkata na studija za procena na 
vlijanieto vrz `ivotnata sredina, kako osnova za implementacija 
na niza soodvetni programski merki na za{tita, so koi ovie 
negativni implikacii mo`at da se nadminat ili ubla`at na 
prifatlivo nivo. 
 
Edna od najgolemite problemi koi nastanale so hidrojalovi{teto 
e havarijata/ru{eweto na kolektorskiot sistem i istekuvawe na 
pogolemi koli~ini na flotaciskata jalovina niz prelivniot 
organ. Vedna{ e pristapeno kon re{avawe na nastanatiot problem. 
 

 

4. Upravuvawe i kontrola na instalacijata 

Vo instalacijata DPTU BU^IM DOOEL Radovi{ seu{te nema 
implementirano Sistem za upravuvawe so kvalitet (ISO 
9000/2000), nitu Sistem za upravuvawe so `ivotnata sredina (ISO 
14001). 

Spored sistematizacijata na najodgovornoto mesto vo 
instalacijata se nao|a generalniot direktor, ~ii nadle`nosti i 
odgovornosti se povrzani so re{avawe na pra{awa koi go 
zasegnuvaat proizvodstvoto, komercijalata i finansiite, 
odr`uvaweto i `ivotna sredina.  Istoto lice pretstavuva prv 
Upravitel na samata kompanija so ograni~eni ovlastuvawa. 

Celosnata odgovornost za rabotata i kontrolata na sistemite za 
namaluvawe i tretman na emisiite e na zamenik direktorot na 
proizvodstvo. Ovaa odgovornost e delegirana na personalot 
odgovoren za proizvodstvo i odr`uvawe, kako i sledewe na 
sostojbata so `ivotnata sredina. 
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5. Surovini, pomo{ni materijali i drugi supstancii i 
energii upotrebeni ili proizvedeni vo instalacijata 

Detalna lista na surovini, pomo{ni materijali i drugi supstancii 
e dadena vo tabelite IV. Od baraweto za usoglasuvawe so 
operativen plan. Del od pova`nite surovini se: 

• polypropylene glycol monomethyl ether 
• potassium ethyl xanthate 
• potassium ethyl xanthate 
• sodium ethyl xanthate 
• sodium isopropyl xanthate 
• 2-mercaptobenothiazole 
• Kalcium hidroksid 

• Kalcium oksid 

• Hlorovodorodna kiselina 

• Polypropylene Glycol 
• Motorno maslo 

• Tranformatorsko maslo 

• Hidrauli~no maslo 

 

6. Rakuvawe so materijalite  

Site materijali koi {to mo`at da se sretnat vo instlaacijata se 
skladiraat na soodvetni mesta i redovno se vr{i kontrola za 
sostojbite na skladirawe za istite. 

Osnovnoto koli~estvo otpad (osven rudni~kiot i flotaciskiot) vo 
Bu~im go ~inat iskoristenite gumi od damperite, o{tetenite ili 
iskoristeni transportni lenti, metalni elementi od sistemite za 
drobewe i seewe, metalna i plasti~na ambala`a, otpadno maslo, 
komunalen otpad i grade`en {ut. 

Novata sopstveni~ka i rakovodna struktura vo Bu~im zate~e 
zna~itelen nered vo postapuvaweto so otpadnite materijali i se 
obiduva za najkus mo`en rok da go organizira postapuvaweto, taka 
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{to }e gi svede na minimum potencijalnite vlijanija vrz predelot, 
po~vite i podzemnite vodi. 

Proizvedenata bakarna ruda od rudnikot "Bu~im" so prose~no 
godi{no proizvodstvo od 4.000.000 toni, se prerabotuva vo pogonot 
flotacija, pri {to po procesot flotirawe na mineralite na 
bakar, godi{no prose~no se izdvojuva flotaciska jalovina od 
okolu 3.950.000 t, koja bezbedno se odvodnuva i deponira na 
hidrojalovi{teto.  

Lokacijata na hidrojalovi{teto e isto~no od pogonot flotacija, 
oddale~eno okolu 2.2 km (do branata na hidrojalovi{teto). 
Hidrojalovi{teto na rudnikot "Bu~im" e izgradeno vo re~niot tek 
na rekata Topolnica, so pravec na prostirawe istok-zapad, a gi 
povrzuva ridovite Ta{li Bair (629 m.n.v.) od zapad i Kartal (800 
m.n.v.) od istok. Hidrojalovi{teto e izgradeno so pregraduvawe na 
re~noto korito so po~etna-inicijalna brana (kota 518 mnv), so 
visina od 30 m, nad koja e izvr{ena izgradba na postojnata peso~na 
jalovinska brana, prvo nizvodno do kota 610 m, a potoa nadvi{ena 
vozvodno (poradi blizina na seloto Topolnica) do postojnata 
izgradena kota 642 m. 

Namenata na hidrojalovi{teto e dvostrana: 

- slu`i za trajno deponirawe na flotaciskata jalovina, 
dobiena vo procesot po flotirawe na mineralite na 
bakar (Cu) od rudata vo industriskiot pogon flotacija;  

- slu`i za akumulirawe na vodite od slivnoto podra~je 
na Topolni~ka reka, kako i regeneracija na vodite od 
procesot na proizvodstvo na bakaren koncentrat, 
odnosno izbistruvawe na flotaciskata pulpa ‡ 
jalovina (pro~istuvawe ‡ odvojuvawe na vodata od 
jalovinata) koja kako povratna ‡ tehnolo{ka voda se 
vra}a za koristewe vo procesot na pogonot flotacija.  

Otpadot koj {to se odlo`uva na hidrojalovi{teto pretstavuva 
suspenzija. Hidrojalovi{teto e ve}e postoe~ko i preporakite od 
BREF dokumentot ne se odnesuvaat na nego. 

Vo talo`noto ezero po deponirawe na proizvodot ‡ preliv na 
hidrociklonot (tiwa ‡ mil jalovina) se vr{i fizi~ko - mehani~ko 
i hemisko pro~istuvawe na vodata (faktorot “katalizacija” ‡ 
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svetlina vr{i intenzivna degradacija - raspa|awe na ostatocite ‡ 
upotrebuvani flotaciski reagensi), koja kako pro~istena povratna 
recirkulaciona voda se vra}a vo pogonot Flotacija. 

Denes branata e izdignata do kota 642 ili poto~no se gradi 
lamelata na taa visinska to~ka. Vo momentot branata (jalovi{te) e 
so visina od 144 m i dol`ina na krunata nad 800 m. Vo ovoj prostor 
se smesteni 80 000 000 m3 jalovina od koi 25 000 000 m3 pesok i 55 
000 000 m3 mil. Za hidrojalovi{teto postojat stru~ni i tehni~ki 
izve{tai za oskultacija na istoto kako i za poplaven bran i 
stabilnost na branata. 

Povr{inata na vodenoto ogledalo iznesuva 64.7 ha, povr{inata na  
t.n. pla`a e 98 ha, teloto na branata e okolu 33.5 ha, od koi okolu 
16 ha se po{umeni. 

Na odlagali{teto vo neposredna blizina na rudnikot se odlaga 
raskrivka i rudni~ka jalovina. Odlagaweto se vr{i so direktno 
kipawe na jalovinata na kosinata od odlagali{teto. So ova 
odlagali{te e zafatena povr{ina od okolu 1,526 km2 ili 152,6 ha. 
Dosega se odlo`eni 125.306.000 t jalovina odnosno 44.432.911 m3. 

 

7. Emisii 

Vrz osnova na detalniot pregled na site procesi i aktivnosti na 
lokacijata, tehnolo{kite {emi, podatocite za materijalite, 
obemot na proizvodstvoto i proizvodnata praksa, napraven e popis 
na site emisii od Bu~im DOOEL, Radovi{. Postoi eden izvor na 
emisija vo atmosferata od kotlara, potoa 9 glavni i 4 pomali 
izvori na emisija. Za nekoi od izvorite ima ve}e izvr{eno merewa 
i istite mo`at da se poglednat vo tabelite VI od baraweto. 

Izvorite na fugitivna emisija mo`at da se sumiraa kako: 

• Minirawe 
• Utovar na ruda i jalovina vo transportnite sretstva 
• Transport na rudata do drobilkata za primarno drobewe 
• Istovar na rastresit materijal skladi{te 
• Transport do mestoto na procesirawe 
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• Ponesuvawe na ~esti~ki so veterot od otkrieni povr{ini 
• Emisii na gasovi koi ne gi zafa}aat uredite za 

pro~istuvawe. 

Rudni~kite i flotaciskite aktivnosti ne sozdavaat direktno 
otpadni vodi. Kontaminirani otpadni vodi istekuvaat od 
lokacijata na rudnikot, rudni~koto jalovi{te i hidrojalovi{teto 
kako rezultat na kontaktot na rudata i jalovinata so 
atmosferskite vrne`i i povr{inskite vodi. 

Kvalitetot na vodite koi istekuvaat od lokaciite na rudnikot 
Bu~im redovno se sledat. Toa za smetka na Rudnikot go ~ini 
Rudarsko geolo{kiot fakultet pri univerzitetot vo [tip. 

8. Sostojbi na lokacijata i vlijanieto na aktivnosta 

Osnovnite karakteristiki na lokacija vo nasoka na klimatski 
karakteristiki e deka na lokacijata ima submediteranskata i 
isto~no-kontinentalnata klima, koja uslovuva blagi zimi so 
sredni temperaturi nad nulata, esenta e potopla od proletta, a 
letata se suvi i topli. Godi{nata amplituda na temperaturata e 
uslovena i od reljefot. Ogolenosta na okolnite vrvovi 
ovozmo`uva preku leto golemo zagrevawe i visoki temperaturi. 
Maksimalna temperatura e izmerena vo avgust (38,7 °C), a 
minimalna vo januari (-14,6°C). Relativnata vla`nost soodvetno 
na okolnata klima e najvisoka vo zimskite meseci i se dvi`i do 85 
%, a najniska vo letnite meseci, do 50%. Vo regionot ima mal broj 
na denovi so sneg i magla, dodeka do`dovnite denovi se javuvaat 
obi~no vo prolet i esen, dodeka letata se posu{en period. 
Srednite godi{ni vrne`i mereni vo analiziraniot period se 
dadeni vo tabela 7.5, i se dvi`at od 460 do 500 mm, dodeka 
maksimalni mese~ni vrne`i vo 2003 god. se izmereni vo juni - 100 
mm, a minimalni vo mart - 0,1mm. Najgolema za~estenost ima na 
vetrovite od sever i severozapad. 

 
Podra~jeto okolu rudnoto nao|ali{te Bu~im go karakteriziraat 
po~vi so relativno nizok bonitet. Ova se reflektira vo brojot na 
zastapeni rastitelni vidovi, kako i povr{inite na koi tie se 
odgleduvaat. Naj~esto odgleduvani kulturi se: tutunot, `itnite 
kulturi i lozjata. Vo reonite kade e mo`no navodnuvawe zastapeni 
se i gradinarskite kulturi, od koi se zadovoluvaat vo prv red 
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sopstvenite potrebi na mesnoto naselenie. Ostanatiot del od 
povr{inite {to gi opfa}aat atarite na ovie sela se obrasnati 
naj~esto so slabo razvieni trevnati vidovi, otporni na 
dolgotrajnite su{ni periodi, kako i nisko steblesti, `bunesti 
rastenija. 

Okolinata na rudnikot Bu~im i na Radovi{ voop{to, nema 
zna~itelni vodoteci. Od druga strana, rudni~kite i flotaciskite 
aktivnosti ne sozdavaat direktno otpadni vodi. Kontaminirani 
otpadni vodi istekuvaat od lokacijata na rudnikot, rudni~koto 
jalovi{te i hidrojalovi{teto kako rezultat na kontaktot na 
rudata i jalovinata so atmosferskite vrne`i i povr{inskite 
vodi. 

Napraveni se niza merewa na kvalitetot na vodite koi istekuvaat 
od lokaciite na rudnikot Bu~im. Osnovna gri`a na Bu~im DOOEL, 
Radovi{ }e bide spre~uvawe na emisiite na bakar vo 
povr{inskite vodi, iako i tie imaat zna~itelen priroden fon.  

So ogled na toa deka: 

1. Nekoi od vodotecite minuvaat niz ili izviraat od podra~ja 
od koi prirodno nosat rastvoreni neorganski supstancii 
(najzna~ajni se solite na bakar) i 

2. Najgolemite koli~estva rudni~ki i flotaciski otpad (okolu 
90% od vkupniot) poteknuvaat od periodot koga rudnikot bil 
vo op{testvena sopstvenost 

Bu~im DOOEL }e nastojuva del od neophodnite sretstva za 
spre~uvawe na emisijata na bakar vo povr{inskite i podzemnite 
vodi da obezbedi Republika Makedonija od sopstveni ili drugi 
izvori. 

Za ocenka na vlijanieto na emisiite se koristeni softverskite 
paketi H1 na britanskata EPA i tehni~koto upatstvo na 
germanskata agencija (TA Luft). 

Spored rezultatite od izvr{enite merewa, kotelskata postrojka 
vo Bu~im ne pretstavuva zna~itelen izvor na emisija. Sepak, 
napraveni se presmetki za maksimalnoto mo`no zgolemuvawe na 
koncentracijata na azotni oksidi spored metodata H1, odnosno na 
site polutanti koristejki go paketot P&K. Spored proverkata, 
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visinata na oxakot e na granicata na tolerantnosta, a so ogled na 
lokacijata e zadovolitelna. Ciklonot na primarno drobewe gi 
tretira izvle~enite gasovi od primarnata drobilka i presipnite 
mesta na lentestite transporteri. Merewata na emisija na 
pra{ina poka`aa deka na ova mesto se potrebni intervencii. 

Ciklonot za otvoren sklad se nao|a neposredno do mestoto na 
isipuvawe na primarno drobenata ruda na otvoreniot sklad pa 
negovata uloga e minimalna vo odnos na vlijanijata koi gi ima 
emisijata na pra{ina od isturaweto i odnesuvaweto so veterot. 

Vo pogonot za sekundarno i tercijarno drobewe rabotat dve grupi 
rotokloni. Vo prvata ima 5 identi~ni edinici. 

Vlijanieto na rudni~kite aktivnosti vrz koli~estvoto sediment gi 
nadminuva dozvolenite granici i mora da bide zemeno vo predvid 
pri podgotovkata na operativniot plan. 

 

9. Opis na tehnologiite i drugite tehniki za 
spre~uvawe,  ili dokolku toa ne e mo`no, namaluvawe 
na emisiite na zagaduva~kite materii  

Merkite za spre~uvawe i namaluvawe na zagaduvaweto na 
`ivotnata sredina prevideni so proektot se so efikasnost koja 
bila voobi~aena za rudni~kata aktivnost vo toa vreme. Taka, za 
za{tita na vozduhot glavno se potpiraat na primena na ciklonski 
otpra{uva~i, a edinstvenata za{tita na vodite e recirkulacijata 
na vodata od hidrojalovi{teto. 

Po izvr{enata privatizacija vo 2005 godina, se prezemaat 
dopolnitelni merki. Malku od niv se realizirani no za pove}eto 
proektite se vo zavr{na faza. Me|u merkite se: upatuvawe na 
vodite od povr{inskiot kop vo proces, vra}awe na vodite od 
Jasenov dol, intenzivno zazelenuvawe na delovi od 
hidrojalovi{teto. 
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10. To~ki na monitoring na emisii i zemawe 
primeroci  

Sistematskoto nabquduvawe, ispituvawe i ocenuvawe na 
sostojbata na mediumite vo arealot na vlijanieto na instalacijata 
e obvrska na operatorot koj upravuva so instalacijata. Vo taa 
nasoka, zaradi navremena identifikacija na izvorite na 
zagaduvawe na oddelni mediumi, potrebno e da se vr{i 
kontinuirano sledewe na sostojbite vo istite. 
 
Monitoring na vozduhot i vodata se pretstaveni vo Tabelite IX. od 
baraweto. 
 
Zemajki ja vo predivid oddale~enosta na instalacijata od 
najbliskoto naseleno mesto, kako i prirodata na emisiite koi se 
od fugitiven karakter, instalacijata nema zna~itelno negativno 
vlijanie vrz kvalitetot na vozduhot na lokacijata. 

11. Ekolo{ki aspekti i najdobri dostapni tehniki  

Vo rudarstvoto, pove}e od bilo koja druga industriska granka e 
evidentno deka NDT (Najdobri Dostapni tehniki) se odnesuvaat na 
novi instalacii. Hidrojalovi{tata i odlagali{tata za rudni~ka 
jalovina ne mo`at da se konstruiraat odnovo. Me|utoa, Bu~im 
DOOEL, Radovi{, }e vlo`i maksimalni napori (finansiski, 
tehni~ki i personalni) za da se dobli`i do performansite na 
najdobrite dostapni tehniki. 

Slednite merki na po~isto proizvodstvo koi se primenuvaat vo 
Bu~im DOOEL se isto taka NDT: 

• Zamena na opasni supstancii so pomalku opasni 
Ksantatite delumno se zameneti so SKIK - Bz 2000. 

• Primena na flokulanti za podobruvawe na procesite na 
oddeluvawe na fazite; Vo procesot na talo`ewe na koncentratot 
po razbivaweto na penata se dodavaat flokulanti so {to se 
skratuva vremeto na talo`ewe i se zgolemuva efikasnosta 

• Maksimalno oddeluvawe na vlagata od koncentratot so 
filtrirawe; Vo upotreba se dve filter presi so visoka 
efikasnost. 
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Spored upatstvoto na IFC (Me|unarodnata Finansiska 
Korporacija), NDT za upravuvawe so vodite vo rudarstvoto 
vklu~uvaat: 

• Vospostavuvawe bilans na vodite (vklu~uvajki gi 
klimatskite slu~uvawa) za rudnikot i procesnite postrojki i 
usoglasuvawe na infrastrukturata so toa. 

• Minimizirawe na potro{uva~kata na sve`a voda 

• Reupotreba, recirkulacija i tretman na procesnata voda, 
me|u drugoto, preku vra}awe voda od hidrojalovi{tata i 
koristewe na drugi kontaminirani vodi. 

Tokmu poslednata od NDT tehnikite postojano se primenuva vo 
Bu~im DOOEL, Radovi{. Okolu polovinata od potrebnata procesna 
voda se obezbeduva so povrat od hidrojalovi{teto. 

Nekolku proekti, so primarna cel da se reducira vlijanieto na 
rudni~kite aktivnosti vrz kvalitetot na podzemnite i 
povr{inskite vodi, se podgotveni i ~inat del od operativniot 
plan. Del od sretstvata potrebni za realizacija na obezbeduva 
Bu~im DOOEL, a del UNDP. Nekoi od proektite Bu~im DOOEL gi 
fininsire samostojno. 

12. Operativen plan  

Aktivnosti koi }e bidat prevzemeni i go pretstavuvaat 
operativniot plan se slednite:  

Aktivnost br. 1 Namaluvawe na pra{ina od primarno drobewe i 
otvoren sklad 
Aktivnost br. 2 Sobirawe i skladirawe na cvrstiot i te~niot 
otpad na mesta predvideni i konstruirani za taa namena 

Aktivnost br. 3    Re{avawe na otpra{uvaweto pri rastvarawe na 
hemiskite reagensi 
Aktivnost br. 4   Vospostavuvawe na mre`a za monitoring na 
hidrojalovi{teto 
Aktivnost br. 5   Rekultivacija na izgradeni povr{ini od 
hidrojalovi{teto 
Aktivnost br. 6   Spre~uvawe na emisii na zagadeni vodiso 
zaedni~kiot proekt na UNDP 
Aktivnost br. 7   Obele`uvawe na povr{inata koja mo`e da bide 
zafatena od Poplaven bran  
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Aktivnost br. 8  Plan za reagirawe vo itni slu~ai 
Aktivnost br. 9  Plan za prestanok so rabota na kombinatot 

Aktivnost br. 10  Namaluvawe na emisiite na pra{ina od 
postrojkite za sekundarno i tercijalno drobewe 

Aktivnost br. 11  Podobruvawe na uslovite za skladirawe na 
hemikaliite i reagensite 

Aktivnost br. 12  Vospostavuvawe sistem za upravuvawe so 
`ivotnata sredina 

 

13. Opis na drugi planirani preventivni merki  

Od DPTU BU^IM DOOEL, Radovi{, so osnovna dejnost vadewe na 
bakarna ruda, podgotven e dokument, “Plan za za{tita od po`ari i 
elementarni nepogodi vo Rabotnata organizcija za rudarstvo i 
metalurgija “Bu~im” Radovi{, Skopje 1984 godina”, podgotven od 
Rudarskiot institut-Skopje.  

Soglasno ~len 39 od Zakonot za Za{tita i spasuvawe od 26.05.2004 
god, trgovskite dru{tva, javnite pretprijatija, ustanovite i 
slu`bite vo ramkite na svojot deloven proces se dol`ni da gi 
organiziraat za{titata i spasuvaweto na vrabotenite i imotot, da 
se podgotvat i da prezemaat preventivni merki i aktivnosti za 
otstranuvawe na posledicite, kako i da izrabotat plan za za{tita 
od po`ari i spasuvawe. 

Bidej}i planot gi opfa}a site neophodni aspekti vo pogled na 
za{tita od po`ari, vo soglasnost e so Zakonot za za{tita i 
spasuvawe, a nov plan ne e donesen, toj ostanuva vo sila i mo`e da 
poslu`i kako tehni~ka dokumentacija, potrebna za prilo`uvawe za 
da se dobie A-integrirana ekolo{ka dozvola. Kako aktivnost vo 
operativniot plan }e se navede dopolnuvawe na planot za za{tita 
od po`ari i elementarni nepogodi.  

14. Remedijacija, prestanok so rabota, povtorno  
zapo~nuvawe so rabota i gri`a po prestanok na 
aktivnostite   

Ne se praveni to~ni procenki za toa kolkav bi bil rabotniot vek 
na ovoj pogon. Rabotata na Bu~im e direktno povrzana so rudnite 
nao|ali{ta koi spored sega{nata procenka imaat rezervi za okolu 
20 godini. No, se raboti i na iznao|awe na novi rezervi, a sekako 
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tuka ostanuva i mo`nosta za prerabotkana rudni~koto jalovi{te, 
no se vo zavisnost od cenata na bakarot na svetskite pazari.  

Me|utoa, dokolku nastapat okolnosti pod koi }e bide neophodno da 
se napu{ti lokacijata, Bu~im se obvrzuva da gi svede na minimum 
vlijanijata vrz `ivotnata sredina od svoeto rabotewe. Toa bi 
zna~elo: 

- Iskoristuvawe na site surovini. Toa podrazbira navremena 
najava na prestanokot so aktivnostite za da se ovozmo`i 
ekvivalentna zaliha na materijali.  

- Otstranuvawe na bilo kakva hemikalija ili otpad skladirani 
na lokacijata. Sekoe maslo, sredstvo za podma~kuvawe, 
hemikalii ili gorivo koe }e se zatekne na lokacijata vo vreme 
na prestanokot so rabota }e bide otstraneto ili reciklirano 
preku soodvetni ovlasteni firmi.  

- Procesnata oprema }e bide o~istena, demontirana i soodvetno 
skladirana do proda`ba ili, ako ne se najde kupec, otstraneta 
ili reciklirana preku soodvetni ovlasteni firmi.  

- Zgradite }e bidat temelno o~isteni pred napu{tawe.  

- Lokacijata i objektite na nea }e bidat ostaveni vo bezbedna 
sostojba i }e se odr`uvaat soodvetno ako se slu~i da bidat 
napu{teni za podolg vremenski period.  
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