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IV.1. CypoBuHM 1 IOMOIIHA MaTEePHjaIH

Kparok onuc na npon3soacrsen nponec Ha "CACA" Pyanuk 3a 0J10BO B HUHK
Pynaunor nokamuret Bo pygHUKOoT CACA € off pUACKO - IUIaHWHCKU THII,
MU IITO CE KOPUCTAT MOBOJIHUTE T'PABUTAIMCKU €JIEMEHTH Ha HaoranuiTeTo. Bo
OCHOBA HAOlaJIMIITETO MOXKE [a TO MOfeJMME Ha JiBa JleJla: CEeBEepeH Jell Ha
nexwuite (,,CBUmWba peka,, n ,,Ko3zja peka,, Hag koTta 1.058 MeTpu) u jykeH e Ha

nexwuire (,,['onema peka,, u ,,Kosja peka,, mox korta 1.058 meTpn).

OCHOBHY CYpOBUHM 3a NIPOU3BOJICTBO HAa OJIOBO M IIMHK ce pyaute ['aneHuT
n Cdanepur kou ce orkomysaaT BO pysHUKOT CACA. I'naBHE pygHU MUHEpaIn
Kom ce 3acraneHu Bo Haofanmumreto CACA ce: ZnS, CuFeS2, PbS,FeSz, Fe20s3,
KyOaHUT, BalepuT, KBapuuT u KaiauuT. O pygHUKOT ce uckomnysaaT 850.000 ToHn
pyZia Koja BO CBOjOT cocTaB uMa okoiy 9% kopucuHu cyncraniun Pb u Zn, (0Boj
IOPOLIEHT MOXe fa Ouje NoMal WM IOrojeM BO 3aBUCHOCT Off KHMIaTa Ha
uckonyBamwe). [locie uckomyBawmeTO pyaaTa ce ApoOM HU3 TPH CTAUyMH Ha
NIpo0eme, a IOTOa OflX Ha MEJIEHE BO MEJIHUIM Kaje Tpeba pyfaTa fAa Oujge MHOTY
CUTHO M3MEJIeHa 3a J1a MoxXe fa ce oOpaboTyBa co (aoTupame. Bo TekoT Ha
IpolecoT Ha (poTanuja co pa3Hu AOAATOLU CE OBO3MOXYBA Jja C€ OIBOM OJIOBOTO
rope, a HUHKOT CO pa3HM JOAATOLH [0JIE, U CE€ HOCH HA OIBOjyBakbe Ha TEUHUT JEJI
KaKo OM ce fo0uie peslaTUBHO BO CyBa IIpallkacTa cocToj0a OBOCHU OJIOBOTO Off
IUHKOT. Bo BakBa cocToj0a mpamkacTUTe MaTepyjaid Ha OJOBOTO U IIMHKOT CE
TOBapaaT BO KAMHOHU CO YTOBAapayu U cé TPAHCIOPTHUPAAT 10 HOTPOIIYBAavOT T.€.

no OapaHaTa fjecTUHaIuja.

CypOBUHM ¥ IOMOIITHU MaTepHjajid KOU ce KOpucTaT Bo ciortaiuja ce: Pyau
co onoBHa u nmHKOBa coppxkuHa, NaCN, CuSOs4, ZnSO4, Na2S0Os3, DOW, KEX,
KAX Bopga, UTH.
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V.2 Omnmc Ha CypOBHHM KOHIITO ce KOpucTaT Bo doranuja

CypOBI/IHH MOTPOLICHA 32 MPOU3BOJACTBO HA 0JI0BO 1 IIMHK :

P.6 CypoBuna IMoTpouryBauka / (Bo TOHN)
1. Pyna 850.000 (ruraHIpaHO TOMUIITHO
IPOM3BOJICTBO)
2. NaCN 16,495 /2006
3. CuSOs 77,050/2006
4, ZnS0s4 35,700/2006
5. Na2S0s 0,960
6. DOW 250 15,620/2006
7. DOW 200 7,070/2006
8. KEX 18,990/2006
9. KAX 10,170/2006
10. Ckuk B3 6,300/2006
11. Bopa
(I/(I)?BI;JI;ZIIH;I:IS;I{)H 4.900.000 m@

Omnuc Ha CypOBUHU

I'anenur : PbS - munepan. TaneHuT e HajBaxkHa pyaa Ha Pb, u Toj e nmpuponeH

cyndup Ha OJNOBOTO, ce cpeKaBa BO BHJ Ha cpeOpeHacTo Oesy KpHCTald, a ce

cpekaBaaT BO BUJ Ha IIpH npaB. OBaa pyja HajuecTo ce KOPUCTHU 3a JOOMBame Ha

OJIOBCH KOHIICHTpPAT. l'anenuTtor e co cuBa 6oja , MCTAJICH cjaj, YEeCTO maTu COApPKHU

cpebpo (mo 1 %) u manky 3mato. Ce KOpPUCTH BO MHAYCTpHUja HA KepaMuKa U 3a

noomBame Ha MeTanHo ojioBo. MJIK Bo Hacenenu Mecta 3a cpepgHo gHeBHu 0,0017

mg/m3,

Monekynapna | Emnupucka Monapna Maca Nasraep Cnenuduana
dopmyna ¢opmyna g/mol TexxnHa g/cm?
PbS PbS 239,28 CuBa 60ja co | 7,13-7,70

MeTalleH cjaj

"CACA" PyiHHUK 3a OJIOBO M IIMHK
Makenoncka Kamenuiia

HopaToxk IV

Annukanuja 3a IPPC

3/18




PacteBopnusoct | Touka Ha | Kpucranna Tepauna Knacudukanuja
BO Boja | ronewe ° C | cTpyKTypa
g/100ml(20° C)
Hepacteopnus, IIpn T
0,12 3arpeBame ce

pacnara,( BO

BaKyyM  WJH

aTM. Ha

MHEPTEH Tac -

cyonuMupa Ha

950° C)

Cdanepur : ZnS - munepan. Cdanepur (cjaeH IMHK) € HajBakHa pyja Ha ZNn, u

TOJ € mpupofieH cyiacdua Ha MHKOT. OBaa pyja HajuyecTo ce KOPUCTH 3a 1OOUBaKE

Ha IMHKOB KOHIeHTpaT. CaneputoT e co cMefa uiam TeMHocmera 06o0ja, HO MOXKe

na Oupe u co xoarta 00ja, cBEeTI03€eseHa, Oena unu 6e3 00ja, 4ecTo MaTh COAPKA

Manky cpebpo. Ce ymorpeOyBa KakKo NHIMEHT , T.e. Kako Oena 0oja, BO

NpOU3BOJACTBO Ha HCEKOMU CTakKJja, BO OHHYCTpI/Ija Ha T'yMH, BO

IIJ1aCTUYHU MacCu.

WHAYCTpHja Ha

Mounekynapaa | Emnupucka MonapHa maca PacrBopnusoct | Cnenudpuyna
opmyna ¢opmyna g/mol BO BOfla | TexuHa Kg/m?
9/100ml(20° C)
ZnS VAL 97,43 IIpakTuaHO 4,01
HEpACTBOPJINB,
0,007
Touka Ha Touka Ha pHcpenuna (50 | 3ananuBoct Knacudukanuja
Tonewe °C Bpuekbe  °C | g/l, H2020° C)
1850/14,7 MPa 1185 ¢ 50-55 / T,
Ounoso: Pb prav
Monexkynapaa | Emnupucka | MonapHa Wsrnen Crnenudpuyna
opmyia opmyia maca TexuHa g/cm?
g/mol
Pb Pb 207,20 Temuo cuBa 60ja 11,3
PactBopnmuBoct | Touka Ha | Kpucramna OmnacHoct Krnacudukaun
BO BOjla | TOEeHEe  ° | CTPYKTypa ja
g/100mi(20°C) | C
327 °C Omnacen 3a| T,H
HepacrBopnus penpoaykuyuja
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uak: Zn - prav

Monekynapna | Emnupucka | MomapHa Warnep Cnenuduana
dopmyna ¢opmyna Maca TexknHa  g/cm?d
g/mol (20°C)

Zn Zn 65,39 7,13
PacrBopmuBoct | Touka Ha Touka Ha I'panunna Ha Knacudukanmja
BO BOfla TOIECHE BpUEHE €KCIUIO3UBHU cMech %
g/100ml(20°C) | °C °C (Bomymencku) mgr/m3

HepacTtBopius 419°C 907 480 F

Harpunym mmjanmny : NaCN bBen, oTpoBeH, XUIpDOCKONEH, KPUCTANEH IpaB, ce
pacraBapa BO BoOfa, (BOJEHHOT pacTBOp pearupa Ga3HO W MPH TOIOJITO CTOCHE ce
pacmara). Ce ymorpeOyBa Tpu H3JBOjyBamke Ha cpebpO W 371aTO Off PyAH, MpH
€JIEKTPONIMTUYKO MPEBIEKYBAkE HAa NOBPIINHATA HA METAJIUTE, BO IPOU3BOJICTBO

Ha MHCEKTUIIUY , BO MPOU3BOJICTBO HA OOM.

Monexkynapaa | Emnupucka | MonapHa Wsrnen Crneunduyna
dopmyna dopmyia maca TeXNHa Kg/m?3
g/mol

NaCN CNNa 49,01 Teunoct 750 - 900
PactBopnmuBoct | Touka Ha | Kpucranna | OmacHoct Knacudukanuja
Bo Bozia g/l TOIEHE CTPYKTypa
(20° C) °C

600 563 MHory ToKkcuueH T

Bakap cyagar : CuSOs4 (I) x 5§ H2O Bakap cyndat nenraxuppat (Kynpucyngar,
CHMH KaMEH MOfIpa rajieHHIla), ce IUIaBU KPUCTallM WM KpucTasieH npas. Ha Bo3ayx
Op30 oKcugupa M ce pacmafa, mpu IITO joarfa o NpoMeHa Ha OojaTa Ha
cyncrannarta. Kpucrannara Boja ja ryoum Ha 110 ° C, Ce pacrtBapa BO BOfa, a
nociabo BO TNIMLEPUH. YHoTpebaTa Ha KyNnpucyiagaToT € MHOTY IIUpoKa : BO
J103apCcTBOTO, 32 UMIIPErHalyja Ha JpBO, IpU OOEHE Ha TEKCTHUI, 3a JOOMBaWkE Ha

Npyru COeIMHEHN]a Ha Oakap.

Mounekynapna Emmupucka Monapna Cnenuduuna
dopmyna dopmyna Maca Hzrnepn TexuHa g/cm?
g/mol (20° C)
CuS0O4 CuO4Sx5H20 249,68 ITnaBkacTtu 2,29
MpamKkacTh
KpUCTAIN
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PacrBopnusoct Touxka Ha pH cpeguna
BO Bozia g/l TOIIEHE (50 g/l, H20 OmnacHoct Knacudukanuja
(20° C) °C 20°C)
317 110(-4H20) 3,5-4,5 MHoOry TOKCHYeH H T

Huek cyadar monoxuapar : ZnSO4 x H20 benu KpucranHu urnuny uiam Oen
KpHCTaJeH npas , 6e3 mupuc. Ce pacTBapa BO BOfla U INIUIEPUH, HE CE pacTBapa BO
eraHoi. Ce KOpHCTM BO IpPOM3BOACTBO Ha Oena Ooja u Jpyrd Oou, BO

UMITpETHalMja Ha JIPBO, BO MEMMIIMHA, 3a NOOMBaWmEe Ha APYrdM COECUHEHMja Ha

LIMHK.
Monekynapra | EmMnmpucka Monapna Nsraen Cneuuduina
dopmyna dopmyna Maca TEeKUHA g/cm3
g/mol (20° C)
ZnS04xH20 04SZnxH20 179,45 Bena 32
Impamikacra
CyICTaHIa
PactBopnusoct | Touka Ha TonEemE pHcpenrnaa Omacuocr Knacudpukanuja
BO Bosia g/l °C (50 g/l, H20 20
(20° C) °C)
740
350 (HGKOMHO3I/IHHja) 3,5-45 Hpurant |,

Harpuym cyiagur : Na2SOs  HaTtpuymoBa coil Ha cyMIiopecTa KHACEJIMHA, BO Oelia

KpUcTajgHa ¢opMa UM KPHUCTAJEH TMpaB, CO CYJI(PYpPHO-COJEHKACT BKYC,
KpUCTaJIN3upa cO 7 MOJIEKYJIM KPUCTaTHA Boja (MMa MOJIeKyJicKa TexkuHa 252,16)
Kpucrannara Bopa ja ryou Ha 150 ° C a fgen u off cToeme Ha BO3/yX, CE pacTBapa
Ha Bofia , ci1abo Bo eTaHod. Ce ynoTpeOyBa BO OpraHcKa XeMuja, BO MHAYCTPUX HA

6owu, Bo potorpacduja, BO MEUIIMHA, BO TEKCTUITHA UHAYCTPHja UTH.

Mounekynapaa | EmMnupucka Monapna Hsraen Crnenuduyna
opmyia opmyna Mmaca TeXNHA g/cm?
g/mol (20° C)
Na2S0s3 Na20s3S 126,04 Bena 1,594
(252,16 co 7 nparmkacra
MoJiek. H20) CyICTaHIa
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PacteBopnusoct | Touka Ha TonEHE pHcpenraa Omacuocr Knacudpukanuja
BO Bosia g/l °C (50 g/l, H20 20
(20° C) °C)
495 JIEKOMITO3HIIM]a ~ 97 TOKCHYHOCT T

Kannym -etunkcanrtar- (KEX) Bo cBOjoT cocTaB cogpKu:

» aKTHUBHA MaTepuja, CIO00IHM aJKaJlny, Biara, TpUTUOKapOOHaTH,

IITeTen e mpu 3[paBjeTO aKO ce MPOrojiTa W MPEeAu3BUKYBa KOpo3hja. AKO
[IONIpe 0 o4uuTe Tpebda TEMEJIHO [la ce UCIUIaKHAT CO CHJICH MJIa3 Ha BOjia U Jla ce
COBETYyBa €O JieKap. AKO J0jAe BO KOHTAaKT CO KOXKaTa OfMa fla C€ UCIUIAKHU CO
Bofla u canyH. Ilpu paborta co oBaa XeMuKaiauja MOTPEOHO € Jja ce KOopHucraT
3alTUTHA OOJIEKA U 3aIITUTHU OYMIIA.

Kammym-amunkcanrar- (KAX) Bo cBOjOT cocTaB cofipsKu:

» AaKTUBHA MaTepuja, CIOOOHNU aJKaJll|, Bjara, TPUTHOKApOOHATH.

Hcro kako u KEX e mreteH mpu 3ApaBjeTo ako ce MPOroJita, HO U BO JIOMHP
CO KOXaTa ! IpU KOHTAKT CO O4uTe. AKO JJ0jIe BO KOHTAKT 3aJ0JIKUTEIHO Tpeda
lla ce U3MUe MOBIIMHATA CO CUJIEM MJla3 Ha BOJIa U fla ce nmobapa JieKapcKa IMOMOIIL.
IIpn pabora m co oBaa XxeMmKanWja Tpeba ja ce HOCH 3alllTUTHA OlpeMa M
3al0TATHHA OYUJIA.

Bo mponecor Ha roTanmcka KOHIEHTpalyja Haj3Hayamka ylora unumaa
(pmoTamyuckuTE  pECreHcu- — KONEKTOpu. Bo  3aBHCHOCT Ol  HUBHHUOT
xuapodoOu3npaukn e(eKT 3aBUCH YCIEITHOTO NPHUIOjyBake Ha BO3AYIIHUTE
MEYpH Ha MOBPIIMHATA HA MUHEPAJTHUTE 3PHA.

KonekTopure mnpercTtaByBaaT OpPraHCKM COEJUHEHUJAKOM CEJIEKTUBHO CE
KOHILIEHTpUpaaT Ha  MOBpPIIMHATa HAa  MUHEPAJHATE  YECTUYKU, TH
xuapodoOu3nMpaaT U Taka CO3[aBaaT yCJIOBU 3a IPHUIIOjyBalke HA BO3JYIIHUTE
MEypH CO MHUHepailuTe Kou Tpeba ja ce ¢uorupaar. Toa ce xerepomnonapHu U
afnoJIapHU OPTraHCKU COEMHEHHWja UMW MOJIEKYJIM CE€ COCTABEHM Off MOJIAapHU H
Henonapuu rpynu. IlomapHata rpynma € akTUBHMOT [N Off MOJeKyjaTa, a
anoJiapHaTa-HEaKTUBHUOT [N, HEKO] jarjaeBofopofieH paaukain. I[IpeBuoT men Ha
MoJieKysiaTa 00e30elyBa pearupame Ha KOJEKTOPOT CO TOBpIIMHATA Ha

MUHCPAJIOT, a APYTUAOT JCJT ro CIpedyBa KBACCHLETO Ha MHUHEPAJOT CO BOJara.
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Crnopeni cnocoGHOCTa Jla AMCOIpaaT BO BOAa, peareCHUTE KOJIEKTOPH ce AesaT Ha
JIBe TOJIEMU TPYIIH:

1. JoHOTeHN (KO IHCONIMpaaT Ha jOHN);

2. HejoHoreHu (He AucONMpaar Ha jOHN).

Bo mnpomnecor Ha raorammja Bo pynHuk CACA ce ynorpeOyBaart
CyN(XUAPUITHATE KOJCKTOPU KCAHTATH (KAJMyM ETHIKCAHTOTeHAT W KalluyM
AMUJIKCAaHTOTEHAT), KaKO M MepKanTaHu (2-MepKanToO6eH30THa30d).

3a onoBHaTa (hyoTanMja ce KOPUCTU KAJTNyM €TUIKCAHTAT, OofeKa 3a IIMHKOBA
(pnoranuja kanuym amumnkcantaT. KcaHTtatuTe ce conm Ha pellaTUBHO CHITHATA
KCAaHTMHCKA KNCEJINHA
2-MepKanTo0eH30THA30JI -IPETCTaByBa MOIIHE CHUJICH KOJIEKTOp 3a CyI(puaHU
MUHEpajdu Ha OOOEHUTE MeTalM M XKEJe30TO CO HEeCeJEeKTHBEH KapakTep.
MepkanTanure ce goOMBaaT Off alIKOXOJAU WMiAU (PEHONM, a BaKHM OCOOMHM Ha
MepKalTaHUTE OJf acleKT Ha HUBHUTE (PIOTALICKU CBOjCTBA CE€ IITO TUE rpajaT
c1abopacTBOPJAUBUA COJMM €O 0OakapoT, OJOBOTO, XXHBaTa U CpeOpOTO U
OKCUZIMpajKu faBaaT aAucyiaduan. MepKanTaHUTE ce KOJIEKTOPH CO H3Pa3eHO
neHnuBo jejctBo. Mmaatr MomHe HenmpujateH wmupuc. Ce ynorpeOyBaaT BO

KOMOMHAIM]ja CO APYTHU CYI(PXUNPUITHA KOIEKTOPH.

IV.3. Onuc Ha cypoBHHM KOMIITO ce Kopucrtar Bo JIadopaTopuja

. Jladoparopuja, onpeMa u 00BpCKH
KoHTponara Ha KBaJUTETOT BO TEKOT Ha MNPOM3BOACTBO U KOHTpOJaTa Ha
KBAJIUTETOT Ha KPAajHUOT NPOU3BOJ CE BPIIM Bp3 OCHOBA Ha J1a0OpPAaTOPUCKUTE
ucnutyBawa. Bo Jlaboparopujara Ha Pyguukor 3a onoBo u muHk “CACA” ce
BpHIaT J1abOpaTOPUCKN WCIOUTYBaka Bp3 OCHOBA HAa YMHU INTO pPE3yNTaTH ce
KOHTPOJIMpAaT fiBaTa OCHOBHU IpoOIlecu BO PyTHUKOT:

- upoyecowl wiuo ce 008usa 80 camuoii pyorHux (oopeoysarwe Ha

uieKoil Ha pyoOHOWO Weno);
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upoyecoiu Ha ob6ozauiysarwe Ha pyoaiia 6o aoiuayuja;

3a Taa men BO jsabopaTopujaTa 3a MCHHUTYBamke Ha PygHMKOT 3a OJOBO M IUHK

“CACA” ce u3BeyBaarT CIEIHUOB BUJ Ha 1a00OpPaTOPUCKU aHAIU3H:

aHaau3u Ha CMeHcKu upoou 00 gaoiuayuja;

aHaau3u Ha peazencu 00 o0oeneHue 3a U00Z0W0BKA HA peazencu;
upoou 00 wanoxncunyuiie (Caus 00 Ph-3zycnysa4 u Zn-3zycuysau);
anaau3u Ha upoodu 00 padowiHu Meciia 60 PYOHUK, 00 2e0N0WKU
uciupazu (bywouwiunu u 6pasou);

anaau3u Ha 008l

anaau3u Ha WeKo6HU Upoou 00 aowayuja;

cuiiosu anaausu,

AHann3UTe Ha CMEHCKHUTE HpO6I/I NI CMCHCKUTE aHAJIM3U CE€ BpHIAT Ha CJICIHUTE

KOHTPOJIHU TOYKU:

6.e3 60 haowiayuja (u3ne3 00 WUUKACIUU MAUH);

C5 (Pb konyeniupaiu upouseoo 00 keauu 6o aoiwayuja upeo
upecupatrve);

B5 (Zn konyenuipaiu ilpou3eoo 00 keauu 6o haoiuayuja upeo
upecuparve);

6ae3 60 Zn haowayuja;

ucidex 00 ¢aoiayuja (jarosuna);

Pb konyenwpai upooaxcen 2owios upouseoo (o upecuparve);

ZN KOHYeHIUpaiu upooaxcen 20iios upouseoo (uo upecuparve);

CypoBunan Konmro ce kopucrar Bo Jlaboparopuja:

P.6 Cyposuna IMoTpomryBauka / (BO TOHN)
1 XnoposogoponHa kucenuHa ( HCI) 0,136 »* (Mapt- Maj 2008)
2. AMoHMjauHa BOjla (NH4,OH) 0,352 (MapT- Maj 2008)
3 Awmonnym niepeyngar (NH4),S,0s 0,004 (Maprt- Maj 2008)
4 A30OTHa KuceTnHa HNO3 0,096 M’ (Mapt- Maj 2008)
5 AMoHuyM ayopun NH4F 0,0027 (Mapt- Maj 2008)
"CACA" PyiHHUK 3a OJIOBO M IIMHK Annukanuja 3a IPPC
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6. CyndypHa KuceInHa H,SO, 0,108 M’ (Mapt- Maj 2008)
7. AneTuneH CzH; 0,048 (Mapt- Maj 2008)
8. Byran CsH1o 0,105 »* (Mapt- Maj 2008)
Iponau CsHs

9. AMOHyHUM areTat CH3COONH, 0,13(MapT- Maj 2008)
10. Hatpuym tnocyndar Na,S,03 0,024(Mapt- Maj 2008)
11. Bopopenen nepokcup H,0, 0,00 (Mapt- Maj 2008)
12. Kommekcox Il C10H16N20OgNa, 0,0057(Mapt- Maj 2008)
13. Kamuym HUTpaT KNO; 0,00175(Mapt- Maj 2008)
14. OueTHa KucenuHa CH3COOH 0,00 (Mapt- Maj 2008)
15. Amonnym Cyndar (NH,4)2S04 0,00025 (Mapt- Maj 2008)
16. Bopha kucennHa H3BO; 0,0125(Maprt- Maj 2008)

Onuc na CYpOBMHHA

Cyngypna Kuncemuna (H2SOs) (Butpmomno wmacno) HajBaxkna HeopraHcka

KuceanHa 0e300jHa , MHOTY KOPO3MBHA TEYHOCT 0€3 MHUPHC CE pacTBapa BO BOJa,

pacTBapa MHOry metanu , (66° B0);Ha Koxka ocTaBa ONEKOTHHH,CO cMera 0oja,

kpucranusupa Ha 10,5°C; pa3BuBa ersoTrepMHa peakliyja cO BOAQ;HALIMPOKO ce

ynorpeOyBa BO rajiBaHmM3alnnja Kako npu opmMupame Ha KynaTWia, IeKanupame,

HeyTpallu3upame, UICTO U BO MHAYCTPHUja Ha €KCIJIO3MBH, BO UHAYCTpHUja HAa HadTa,

3a MMPOU3BOJACTBO HA AKyMyJlaTOPpU HTH.

NpCYUCTUTCIIHA CTaHUA.

Ce kopuctu 3a HeyTpanusalyja BO

Mounekymapaa | EmMnupucka | Monapna maca | M3rieq Crnenucpuyna
dopmyna ¢dopmyna g/mol TexuHa g/cm?
H2S04 H2S0a4 98,08 [TpoBugHa,6e3600jHa | 1,84
Mupnsnusa
CyICTaHIa
PacrBopnuBoct | Touka Ha | Monekynapen | 3amaiauBoct Knacudukanuja
BO BOfia TOIIEHE ° | oOnmuK
C
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MsHuory
pacTBOpJIHBa
(er3oTepMHO)

10

15)

Hezanannus

A3zorna kucermna (HNO3) Be36ojHa mim koiTa TEYHOCT Ha BO3YX HUCIApyBa,

(MaCJIOBI/IJIHa I/ICHapJII/IBOCT), KOpO31BHa, CE€ MCIlla CO BOJAa BO CeKOj OJJHOC , IIO[

BJII/IjaHI/Ie Ha CBECTJIOCT CC€ pacnafa);napeI/ITe CC OTPOBHH, CC YyBa BO TCMHHU

CTAaKJICHU MHWIIWKBa,UMa IMUPOKa IMpUMEHA BO FaHBaHI/ISaHI/Ija npu npuipeMa Ha

MCTAJIUTC NIPER FaJIBaHI/I3aHI/Ija.

Mounekymapaa | EmMnupucka | Monapna maca | M3riep Crnenucpuyna
¢opmyna ¢opmyna g/mol TexuHa g/cm?
HNOs HNO3 63,01 IMpoBunna,6e360jHa | 1,51
TEYHOCT
PacrBopnusoct | Touka Ha | Monekynapen | 3amanuBocT Knacudukanuja
BO BOjIa TOIEHE ° | obmuk
C
Ce Meima -42 Tpuronamna / Cc,O
NJIaHapHa

Cmema Ilponan-byran cmema co coctaB op 35- 55 % mpomad ; OCTaTOKOT € €

OyTaH co coceMa Majia 3acTaleHoCT Ha MeTaH 1 eTaH (max 0,5%) nenran 0,2 %.

ce yyBa BO YEJIMYHM OOILM a THE ce YyBaaT BO CIEIHjalIeH OTpajieH MPOCTOp CIopes

HOPMH U peTyJaTUBe.

Monekynapna | Emmupucka Monapna maca | M3rnen Cnenuduuna
dopmyna ¢opmyna (Atom) g/mol TeXUHA
C3Hg H3;C-CH,-CH; 44,096 Bes36oeH rac 1,83 kg/m? rac
0,5077kg/LTeuveH
C4H1o HsC-CH,-CH,- | 58,08 Besboenrac | 2,52 gll rac
CHs;
PacrBopmuBoct | Touka Ha Touka Ha Ekcnno3nBHa Knacudpukanuja
BO BOJIa Tonewme ° C caMo- rpa"unia
9/100ml(20° C) 3ananyBamwe ° °C
C
Ce pactBapa | -187,6 493 - 604 23%-95% | F+;
-/ - - 1383 482 - 538 1,8% -84 % | F+;
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Anernnen (CH=CH) ce uyyBa Bo yennuHu 6011 Moy npuTucok of 150 atm.

Moumnekymapaa | Emnupucka Momnapna maca | U3sriep Crnenucpuyna
dopmyna ¢dopmyna g/mol texxnna kg/m?
HC=CH C2H2 26,03 T'ac 1,0967
PactBopnusoct | Touka Ha Touka Ha camo- | 3amammuBoCT Knacudpukanuja
BO BoOjIa Tortee °C 3amanyBame °
g/100ml(20° C) C
-84 305 E ,
T, F+

Xnoposogoponna kucemmna HCI- IlpercraByBa uucra, 6e300jHa WM CBETIO
>KOJITa TEYHOCT KOja MMa TeMIlepaTypa Ha Tolewe Ha -25 °C u Ttemmeparypa Ha
Bpuewe 109 °C. Opaa kucenuHa e cTaOWiIHA, pacTBOpJMBAa BO BOja, HO €
eKCTPEeMHO KOpO3WBHa M INpu paboTa cO OBaa XeMmkanuja Tpeba ma ce Oupse

BHMMATCJICH.

Amonnym xmapokceua NH;OH-mo3Hat Kako amMoHMyMOBa BOfa, KOja IO CBOJOT
COCTaB MPETCTaByBa PacTBOP HA aMOHHWjaK BO BOJa, MPETCTaByBa 4yKcTa, 0€300jHa
TEYHOCT KOja uMa crneyuguueH npogopeH mupuc. BomaTta co amMoHHjakoT ce
MelaaT BO cuTe offHOcu. TemnepatypaTa Ha Bpuewe ce aBuxu of 38-100 °C koja
3aBHCH OJf OfHOCOT Ha KOHIeHTpauujaTa. KOHIEHTpUpaHUTE pacTBOpPHU ce
€KCTPEMHO IITETHH 3a OYUTE, HO AYpPU U TMOHMCKU KOHIEHTPALMM MOXKE [a
NpeAn3BUKaaT CEpUO3HU OILITeTyBama. TOKCHMYEH € aKO ce MpOorojiTa WIn
MHXaIMpa M HMCTO Taka JejyBa AECTPYKTHMBHO Ha MYyKO3HUTEe MeMOpanu. Bo

3aBHUCHOCT O]1 KOHHGHTpaI_[I/IjaTa, MOXKE 1a 6I/II[6 OIIACCH 3a )KUBOTHATA CPCIMHA.

Amonnym ¢ayopun NHsF-npetcraByBa Oena KpucTaiaHa CyICTaHIA, KOja ako ce
IIPOroJITa WM MHXaJUpa MOXKe ja Ouje (paTajHa 3a YOBEUKMOT OpraHU3aM M ja

IpEeIn3BUKa CECPUO3HU OLITETYBabA.

Amonnym nepceyigar (NH,;).S,0g- 6e300jHI Wi 6enu KpUcTaau co TeMieparypa
Ha Tonewe of 120°C. THKonaTuOUIEH € CO MHOTY 0a3u U CPEBPEHH COEUHEHM]a.
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IIpercraByBa CHIIEH OKCHUIAHC, KOj ILITO MAECTPYKTHBHO BiIMja€ Ha MYKO3HUTE
MeMOpaHu, a MOXe Jla Ipein3BUKa IePMAaTUTHUC WIN UpUTalMja Ha KOXaTa, OUUTe

" peCIUPaTOPHUOT CUCTCEM.

Amonnym anerar CH3COONH, - Bena, uBpcra, XuJpOCKOIHA CYIICTAHIIA IITO Ce
noOuBa of] peakiyja noMery aMOHMjaK U OlleTHa KucesqnHa. Hajuecto ce Kopuctu
Kako mycgep BO paCTBOPUTE U NMPETCTaByBa HAajueCTO KOPUCTEHA COJI KOja BpUE HA

BHcOKa Temnepatypa of 112 °C.

Harpuym taocyiagar Na,S;03 - € 6€300jHO KpUCTaJIHO COEIUHEHHE, ITONIO3HATO
kako neHtaxuapaT  NaxS;03xH,O Temneparypa Ha Tonewe 48,3 °C, a npu
MOBHCOKA TeMIepaTypa ce pacnafa. MHory e pactBopJiuB Bo Bofia. HajmHory ce ce
KOPHUCTH KaKO YHUBEpP3aJeH MHAMKATOP, a MO3€ Jla c€ YHOTpeOU U KaKO aHTUJOT
IIPU TPYEHE CO LIAjaHUN.

Bopopop nepokeupg H,O2- [lo cBonTE KapakKTEPUCTUKHA BOJOPOJHUAOT IMEPOKCH]] €
06e300eH BO pacTBOpUTE M € IMOBHUCKO3€H Of Bojara. To0j mpercraByBa cnaba
kucenuHa. MimMa CHJIHM OKCHJIAIIMOHM CBOjCTBA M TMOPagu TOa C€ KOPHUCTU 3a
u3MeNyBalkhe Ha XapTuja, Kako MAe3WMH(MUIMEHC, aHTUCENTHK KaKO E€METHK BO

Be€TEpUHapHaTa IIpakca U MOYECTO KaKO KaTaJIn3aToOp BO OJpEICHU pEaKInuU.

Kommnaekcon 111 CioH16N20gNay- ben npamok unm Kpucranu co TeMreparypa Ha
Tonewe off 248 °C. HajuecTo ce KOpPUCTH KaKO peareHc Npu KOMIJIEKCOMETPUCKHT
THTPaLUy, HO € IITETEH aKO ce MPOrojTa ¥ ako A0jje BO KOHTAKT CO ouuTe Tpebda

la ce M3MUE CO jaK MJla3 Ha BOJia M Jja ce nmobapa Jiekapcka MHTEPBEHIH]a.

Kamnym murpar KNO,;- Ben npamok unm Gesia cyrncraHiia Koja ce pacTBopa BO
BOJIa, CO PAaCTBOPIAMBOCT BO BomaTta on 36¢/100ml. Moxke ma ce KOpPUCTH TpHU

IIPOU3BOJICTBO HA MACTUTE 3a 3a0M.
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Ounerna kucemmaa CH3;COOH- npeTcTaByBa €IHO Of] HajUeCTO yHOTpeOyBaHHUTE
OpPraHCKM COEIMHEHHWja KoM uMaaT Mmmpoka ymnorpeba. Ilo cBoute
KapaKTepUCTUKH, Taa € KOpO3WBHA, 0e300jHa TEYHOCT WU KpPHUCTAIH CO
TeMiiepatypa Ha Tonewe 16.5 °C u Temnepartypa Ha Bpuewe 118.1 °C. lopneka,
nakK rijanyjajgHa OLleTHAa KHMCEJIMHA Ce HapeKyBaa OHaa OlLl€THA KHMCEJIMHA Koja BO

CBOjOT COCTaB HC COAP>KU BOJA.

Amonnym cyagar (NH4):SO, -EpHo of modecTo KOPHUCTEHHTE HEOPraHCKU
COEJIMHEHM]a, ITO BO CBOJOT cOCTEB cofipku 21 % a30T KaKO aMOHMYMOBa coJl u 24
% cyndyp Kako cyiadaTreH joH. KapakTepucTuyHO 32 aMOHUYM CyJI(paToOT € ILITO €

XUTPOCKOTIEH M LITO arncopOupa Boja.

IV.4. Onmc Ha CypoBHHM KOMIITO ce KOPpHUCTAT BO PynHuK

CypOBI/IHI/I KOMIITO C€ KOpUCTAT BO PyI[HHK:

P.6 Cyposuna IMoTpouryBauka / (Bo TOHN)

1. Ecnio3uB cTonmaHcku nmpamikact 144,846 (Mapt-Maj 2008)
(NH4NOg3, TNT)

2. Excnno3us nnactuuen (Bupekcur) 23,742 (Mapt-Maj 2008)

3. EnexTpuyHa geToHaTopcka Kamnucnia 144.005 6p. (MapTt-Maj 2008)
(ETIEKTPOIETOHATOPH)

4. Hadra 211,925 »* (Mapt-Maj 2008)
Macna 20,522 »* (MapTt-Maj 2008)

Ecnno3uB cronanckn npamkact (NH;NO3, TNT)- TNT e jak eKcrmiio3uB KOj 4ecTo
€ MelllaBuHa Off IPYIr¥ €KCIUIO3MBHU KaKo LITO € 3a fa ¢opmupa amaron.Crafa Bo
rpynata HaceKyHJapHHM €KCIUIO3MBM W € IIOMAJIKy OCETJIMB Ha MEXaHUYKU U

TOIUIOTHM BJIMjaHUja.
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ExcnnosuB mnactnded (BupekcuT) -cofpKM CATHH3PHECTH KPUCTAId  Off
CEKYH/IAPEH €KCIUIO3UB (OKTOrEH, XEKCOreH, INEHTPUT) BO CMeca CO HEKO]

IIOJINMEPEH MaTepI/Ij aJl, TakKka Jia Ha oOnyHa TeEMIICpaTypa MOXKE ia CE OGJIPIKYBEL

IV.5. Onmmc Ha roToBH NPOU3BOIH

Kparok onuc Ha npon3BOACTBEH MpPOLec

On pynuaukot ce uckomnyBaaT 850.000 TOHW/TOAUITHO pyAa Koja BO CBOJOT COCTaB
uma okoxy 9% xopucHu cyncranuuu Pb u Zn. PygaTta ce gpobu HU3 TpH CTaluyMu
Ha Jipo0eme, a MoToa Of¥ Ha MEJEHe BO MEITHHUIM Kaje Tpeba pyjara jga Oupe
MHOI'Yy CUTHO M3MEJICHA 3a Jjla MOXe Jla ce o0paboTryBa co duoTtupame. Bo TekoT
Ha (ioTanmjaTa co pa3Hu JOAATOLHM C€ OBO3MOXKYBA J]a CE OJIBOM OJIOBOTO rope, a
UHKOT CO pa3HM NOAATOLM 0JIE€, ¥ CE HOCH Ha OJJBOJyBak€¢ Ha TEUYHUT A€ KaKO O1
ce noOuyie peJaTUBHO BO CyBa MPAIIKACTa COCTOj0a OABOECHH OJIOBOTO Off LIMHKOT.
Bo BakBa cocToj0a npamkacTuTe MaTepujajdd Ha OJOBOTO M IMHKOT CE€ TOBapaatT
BO KaMHMOHH CO yTOBapayd M C€ TpaHCHOpPTHpaaT A0 MOTPOUIYBAa4OT T.€. MO

OapaHaTa iecTUHAIH]a.

Omnuc Ha ['oTOBM Npou3BOH

¢ Towoe upouseoo Pb konyeniupaiu

Pen. Copnp:xuHa Ha Cneuudukanuja Ha
6poj €JIEMEHT Pb KonmenTpart

1. Pb % 73

2. Zn % 3

3. Ag gt 360

4, Cu % 0,56

5. Fe % 3,6

6. As % 0

7. Co % 0,0023

8. Ni % 0,0014

9. Bi % 0,05

10. | Cd % 0,038

11. | Sb % 0,068

12. | Mn % 0,11

13. |In % /
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¢ TortoB npon3sog ZN KOHOEHTPAT
Bo Buj Ha nmpamkacra cyncraHia Koja ce HOCH CO KAMUOHCKH ITPEBO3 10

OapaHaTa IcCTUHALK]A - 0 KyIyBa4OT

Pen. Copnp:xunHa Ha Cneuudukanmja Ha
6poj €JIEMEHT Zn KoHueHTpar

1. Pb % 1,2

2. |Zn % 49

3. |Ag gt 45

4. | Cu % 1,5

5. Fe % 8.5

6. | As % 0

7. | Co % 0,005

8. Ni % 0,0044

9. Bi % 0,005

10. | Cd % 0,18

11. | Sb % 0,017

12. | Mn % 0,02

13. |In % 0,0036

JIncta HAa rOTOBH NPON3BOJH :

I'oToB nponssop IIpoceuno MecevHo Npon3BOACTBO/ TOHH
OnoBeH KOHIEHTpAT 2.600 Tonn/2007
LIuHKOB KOHIIEHTpaT 2.760 Touu/2007

CornacHo TUMIOT Ha TPOU3BOJICTBO, BO CIYyUajOT MMaMe MPOU3BOJICTBO HA OJIOBHO
IMHKOBY KOHIEHTPATU KOM C€ HOCAT 10 KyIyBayoOT KOj MOTOa r'm o0paboTyBa 0
cakaHaTa popMa 1 KBAJIUTET HA MIPOU3BOI.

- Toouwno exyuno upousséedeHu Koau4eciiéa Ha 0N06HO - YUHKOBU

konyenwpawiu  64.320 wonu/2007 .

. Hpnmena HA TOTOBUTE NMPOU3BOIN
HpOI/ISBCI{eHI/ITe OJIOBHO IMHKOBU KOHIICHTPATHU CC KOPUCTAT BO I/IHI[YCTpI/IjaTa 3a
MMPpOU3BOJACTBO HAa OJIOBHU W IIUHKOBU ITPOU3BO/IN. OnoBoTo 1 3a49yByBa CBOUTE
MECXaHNUYKHU CBOjCTBa IIpu BHUCOKM TEMIIEpaTypu U € OTIHOPEH Ha IIejCTBO Ha
XEMHUCKH pcarcHcCu. I_II/IHKOT T 3a9yByBa CBOUTEC MEXaHUYKHU CBOjCTBa IIprU BUCOKH

TEMIICPATYpPU U € OTHOPCH Ha I_[ejCTBO Ha XEMHUCKU pearcHcu

"CACA" PyiHHUK 3a OJIOBO M IIMHK Annukanuja 3a IPPC
Makenoncka Kamenuiia
Honatok 1V 16/18



V.6 Jlnucra Ha eHepruun
LlenaTta nHcTananyuja Ha pygHuK 3a 070BO U HUHK CACA, KOpUCTU eJIeKTpUYHa
eHepryja 3a cBojaTa padora. EnexTpuuHa eHepruja ce KOpucTH 3a paboTa Ha:
1. Pygauk
- 3a ¢yHKUM]ja Ha anlapaTy BO PY/IHUK,
- 3a BeHTUJIaLMja HA PYJHUK,
- 3a KoMIpecopcka CTaHuIa,
- 3a TpoJiej TOKOMOTHBH 32 U3HECYBamwE Ha pyjara,
- 3aocBeTiyBame
2. ®norammja
- 3a gpoOmJIKM BO TpU CTAJUyMH Ha IpoOEHE Ha pyaaTa
- 3a ¢yHKUM]ja Ha MeJewke U (pIoTupame Ha pyfraTa
- 3aocBeTiyBame
3. IlpomnpaTHu aiMMHUCTPATUBHU IPOCTOPUH, MaraljiHU
- 3a mponpaTHU aKTUBHOCTH, KOMIjyTEPH, €IEKTPOHCKH IToMarania,
OCBETJIyBame
4. YmnpasHa 3rpaja
- 3a eneKkTpOHCKM IoMaraja , KOMIjyTepHu, OCBETIIyBalbe

Pynauk CACA 3a mpou3BOACTBO Ha OJIOBO WM IUHK, 3a 2007 rogmHa wmmaart
notpoieno 34.358.790,00 kwWh

¢ EnexkTpuuna enepruja

CuabpyBameTo co enekTpuyHa eHepruja e on EBH - Makenonuja, og 110/35 KV
Tpadocranuna of Makengoncka Kamenuna. Pygaunure Bo MHOryOpojHHTE
omepany Ha TEXHOJOUIKMOT MpOoIllec, KOPUCTAT eleKTpuuHa eHepruja. IIpexy
nannoBof, of 35 KV pygaukor CACA ce cHaOnyBa cO eJeKTpUYHa €Hepruja of
tpadocranunata 110/35 KV Bo Makegoncka Kawmenuna. Bo Onm3uHa Ha
¢noramnmja e usrpagena tpadgocranuna ox 35/6 KV, 3a cHabyBame CO eeKTpUuIHa
eHepruja o MOTPOIIyBAYUTE BO MOTOH U MPONpPATHUTE JIEJIOBH HA MHCTaNalyjara,

u Ba TpaHcgopmaTopa of no 4 MW, - 3a cHaGpiyBame Ha jaMUTeE.
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¢+ Hadra
Hadra ce kopuctu 3a noTpebute Ha 1esokynHaTa padora Ha pygHUKOT CACA:
- Ha MalllMHUTE BO PYJHUK,
- 3a yroBapauu Bo ¢ioTanyja, 3a OeTOHUEPKA, 32 TPAHCIOPTHU CPECTBa
(ymmoBH u fIp. ),
- 3a KOTeJ 3a rpeewme Ha TOIUla BOJIa 3a TyIIUpake Ha pylapuTe MOcie
U3JIeTyBambe Of] PYJHUK, TAaPHO BO aIMUHCTPATUBHHUOT JIeJl TOpe

3a 2006 ropuna notpoiueHo e 439,019 Tonn.

Cknagnpame HA XeMUKAJTUUTE

CuTe oBHE XeMHUKAIIUU C€ CMECTEHH BO MOCEOHN Marallyivt W nNpoCTOpUHU I'paJlcHU
oJ] IBpCTa rpajnda, N30JMpPaHU, TEMHH, TPOMAJHU MPOCTOPHUH, & XEMUKAIUNATE CE
KJIaCI/I(pI/IHI/IpaHI/I II0 HUBHATa HaAM€Ha, IOJUIrHaTy Ha ImaJI€Tu, CO O3HAKHN Ha ceKoja
XeMI/IKaJII/Ija, rpynaTa Ha Taa XeMI/IKaJII/Ija, HAa4¥1H Ha CKJIaJupamke CO HUB.
MaraHI/IHCKI/IOT IIpOCTOP € HaABOpP O MOT'OHOT HOBpH_II/IHCKa 3alTuTa, 1 10Typ Ha

XEMUKaJINM1 CE BpUIN CO TPAHCIIOPTHU CpEACTBA BUIBYIIIKAPH.

3amTuTa npu paéora

XeMHCKH OINACHOCTH, CO oOrjiey, Ha Toa wmTo BO ®Proranmja ce padboTu co
XEMUKAJIUU, arPECUBHUA ¥ OTPOBHU W NIpU OMJIO KaKOB JONUP CO HUB 0OaBe3Ha € M
3aI0JIKUATENIHA ynoTpeba Ha 3alllTUTHA omnpema. Bo cocraBoT uWMa TyMeHH
paKaBWIM, YW3MM, Keleja, IITUTHUK 3a JUIEe KakKo M 3allTAUTHA Macka co
YHUBEP3aJTHO UEaus0; Ouiejku mpu padoTa co xemukanuute Bo diaoranuja, uiu BO
nabopaTopyjaTa MOCTOM OMACHOCT Off €KCIUIO3Uja, OLITETYBalkhe HA PA3HU HAUMHU
(ymap on en.cTpyja) pa3Hu MeXaHW4YKH moBpeau uTH. Co MpaBWIIHA OpraHU3aImja
Ha paboTaTa co ypefyBame Ha paOOTHUTE MeCTa W MPOCTOPHUTE MPUAPKYBaAHbA
KOH KOJIEKTHBHUTE W JIMYHU MEPKHM 3a 3allTUTa, KOHTPOJa Ha 3[paBCTBEHATa
cocToj0a Ha BakBM pabOTHM MecTa. MaraumHuTe TpebOa jga OujgaT JOBOJIHO
ofjajieyeHa Off OKOJIMHATa, U JOOpO M30JIMpaHa, a JOTYpPOT [Aa C€ BPIIU AEI CO
LEBKOBOJIH, JIEJT CO BUWJIYIIIKAPH.
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