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2.106em

PEUWKIT EKO-CTAPT NOAPY>XHULUA CKOIMJE e nHcTanaumja 3a npepaboTka Ha CeKyHOapHW ONOBHU
CYpOBHU, pacdmHupaumja n apobere Ha OfnoBo.

OpywTtsoTo 3a npowussoacteo, Tproeuja n ycnyrm PELIUKIT EKO-CTAPT ekcnopT- umnopT Ckonje,ce
Haora BO MecHocTta ,MycoB po6“ BO ceBepo3anagHMOT OeNn Ha CKOMckaTa KOT/MHA Ha HaaMopcka
BMCOYMHa opf okony 240 m. WHcTanaumjata e nouupaHa HagBop of ypbaHusupaHoOTO nogpadje Ha
onwTunHata Yyyep CaHgeBo, Bo nHayctpmuckata 3oHa Ha K.[1. 6p. 3450 Ha nosBpwmHaog 9.733 m2. Bo
Onn3nHa Hema HaceneHn MecTa.

MHcTanaumjata ce npoTtera jykHO oA pervoHanHnot nat Ckonje-MeHepan JaHKOBUK M Of UEHTapOT Ha
Ckonje e oppanedeHa okony 17 km. Opf jyroncroyHata cTpaHa ce rpaHuym co ¢pabpuka 3a 6eToH u
6eToHckn enemeHTn Ha [T1 MpaHuT Co Koja ro KopucTaT UCTUOT NPUKITYYOK O4 MarucTpanHuoT nart.
PELUWMKIT EKO-CTAPT e concTBeHuK Ha 0bGjeKTUTe CO KoM ynpaByBa M BO KOM Ce OABMBa MPOLIECOT Ha
npepaboTka Ha CeKyHOapHW CypoBHW U paduHMpaumja Ha OfoBO 3a KOj nocegyBa A- WHTerpuvpaHa
€eKonoLlKa Jo3BoNa, a cera nogHecysa bapake 3a nsameHa Ha A uHTerpupaHaTa ekosoLlka go3Bosa.

Wuctanaumjata PEUUWKIT EKO-CTAPT ja npowwupyBake Ha cBojaTa O€jHOCT MpPeKy WHCTanupakwe Ha
nocTpojka 3a Apobere, Menewe, cenapaumja n HeyTpanusaumja Ha oTnagHM Boau BO GaseHw. [naBHuTe
CYpPOBMHM KOU ke Ce KopucTaT BO MOCTpojkaTa ce oTnagHa Tpocka oA npepaboTka Ha OnoBo (of Apyru
WHCTanaummn u gen o4 CBoe MNpeTxogHO NPOu3BOACTBO BO MHCTanauujata 3a koja nma gobuerHo A VE[),
Tpocka Of MPOM3BOACTBO Ha (PepoxpoM, Tpocka Of NPOM3BOACTBO Ha (hepocuMnuumyMm, TpocKa of
NPOu3BOACTBO Ha (PEpPOHUKErn, Tpocka Of Npou3BOACTBO Ha Gakap, LMHK OKCMA, TEXHOMOLWKAa Boda 3a
BaseHunTe 3a HeyTpanusauuvja n enekTpuyHa eHepruja.

Kako pesyntat Ha HaBegeHUTe npoLecn Ha npepaboTka, Ke ce fobueaaTt pasnuyHmn dpakumm (MeTanHu n
HemeTanHu) o copTvpare Ha MNpuMMapHuUTe CYpOBMHM W CnefHuTe NPou3BOAM: ONIOBEH KOHLEHTpar,
pasnuyHn pakuMn Ha ONOBO, Xene3eH KOHLUEHTpaT, MeCoK U WibyHakK (4Yakar), KOHUEHTPaT Ha LUUHK,
KOHLEeHTpaT Ha bepocunmumyMm, KOHLUEHTpaT Ha doepoHuken, 6akapeH KOHUEeHTpaT U pasnuyHn dpakumm
Ha Gakap.

lMpeky BoBedyBawe€ Ha MOCTpojkaTa 3a HOBUTE aKTUMBHOCTUM Ha Apobewe, Menewe, cenapaumja u
HeyTpanusaumja Ha Boau (MexaHu4dka npepaboTka Ha OfloBHA 3rypa), ke ce OBO3MOXMW MCKOPUCTYBaH-E€ Ha
MeTanHuTe U HemeTanHu pakuumn of otnagHata 3rypa (Tpocka) CO LITO 3HAYMTENHO Ke ce HamanaT
NOBPLUMHMTE 3a HEj3MHO BPEMEHO CKNnaampare a co Toa Ke ce nogobpu n ynpaByBakeTO CO UCTaTa Kako
otnag. Co HoBuTe onepaumm 3a nNpepaboTka Ha OTNAAoT peunknupane/ Nnogobpyeawe Ha CBOjcTBaTa Ha
MeTanuTe U Ha MeTanHu coeanHeHunja ke ce pe - ynoTpebaTt KopucHUTe opakumMm og oTNagoT Kou umaaTt
€KOHOMCKa BpeHOCT.

ONTY ,Peunkn Eko-Ctapt“ OO CKOIMJE nma 12 BpaboTeHn, kom BO MOMEHTOT paboTaT BO 2 CMEHM NO
8 vaca. lNo nywTawe BO oyHKLMja HA HOBaTa MOCTPOjKa NNaHMpaHo € uctaTta ga padotn 24 yaca.

2.1.1 Onuc Ha MHCTanauujata

MHcTanauvjata e nouupaHa Ha UEerioCHO orpajeHa napuena co XuyaHa orpaga W of Kanujata KoH
objekTTe oA npeTnpujaTMeTo Ce npucTanyBa MpeKy WHTepHa coobpakajHvua. Bo wwvpokata gBOpHa
nospLUMHa of 7.896 (m?) co ABeTe napkupanviuTa 3a TOBapHW M NECHU BO3una, MoXaT HenpeyeHo aa ce
ABWXaT M napkupaaTt TPaHCNOPTHM M NecHM Bo3una. [lBeTe napkupanuiTa 3a TOBapHM U fIeCHU BO3una
NCTO Taka ke ce beToHupaart. MNpeaBnaeHo e hopmupare Ha 3eMneHn NOBPLLUMHM KOW Ke ce 3a3efieHaT Cco
TpeBa, HACKO OeKOPaTMBHO pacTeHne 1 3MM3eneHn apeja.



O6jekTnTe ce n3rpageHun og apMupaH 6eTOH 1 YenunyHa KOHCTpyKumja. Mpon3BogHMOT NOroH 1 AernoT 3a
ceyerwe Ha aKkymynaTtopu ce Npu3eMHU CamMoCTOjHM 06jekTu co BucuHa ofg 6 (m) m 3 (m), gogeka BO
ynpaBHaTa 3rpaga of npuseMje U KaT Ce CMeCTEHM KaHuenapuv 3a aAMWHUCTPaTUBHUOT Aen oA
paboTtata, cnekTpodoTtoxemucka nabopaTtopuja, rapgepoba, caHuTapum u Gawa 3a BpaboTeHuTe.
YnotpebeHn ce coBpeMEHW MaTepujanu 3a HaaBOPELUHO U BHATpelHO ObnunKkyBawe Ha 06jeKkTUTe LWTO
OBO3MOXYyBaaT MakCcuMarnHa TOMMOoTHa M 3By4Ha u3onauumja, a co Toa W MOBOMHM YCnoBu 3a paboTa.
MNMogHnTe NOBpLUMHK Ce u3BeaeHW CO ABOCMOjHa 6eToHCKa nsonaumja, LeMeHTHa Kollynuua U cooaBeTHa
MOBPLUMHCKA n3onaumja co enokcua, Tepnokcua, BUHNEKC, KepaMmmnykm NioYKu.

WHcTanaumjaTa ja counHyBaat objekTtuTe:

1. MNoroH 3a npepaboTka Ha onoBHWU cypoBuHW (MOroH 3a Tomnewe) CO agMUHUCTPATMBEH Oen COo
nospLunHa of 336+48 (m?) (Mpusemje u cnpart),

2. ToroH 3a padmHauuja Ha OfOBO CO BKYMHA NOBpLUMHA of 264 (m?),

3. MarauuH 3a cknagupaHe Ha XeMuKanuu 1 roToBu NPOoM3BOAM CO BKYNHa NoBpLUMHa oa 144(m?),

4. MarauuH 3a penpomartepujanu co nospLuvHa oa 369 (m?),

5. [oroH 3a cenapauuja Ha akymynaTopu co nospLumHa of 24 (m?),

6. Xanga 3a genoHupare Ha UBPCT 0Tnaj co nosplunHa og 68,75 (m?),

7. TocTpojka 3a NpeuncTyBaHe Ha racosu Co NoBpLUMHa of 4 (m?),

8. TanoxHuuu 3a TexHoNoLKa BoAa co nosplunHa og 18,72 (m?),

9. MMymnHa cTaHuua co ByHap 3a Boga co nospLuMHa o4 7,5 (m?),

10. Centuyka jama co nosplumHa og 12 (m?),

11. MopTupHMLUa co nospLumHa og 10 (m?),

12. PekpeaTuBHM 1 3efeHN MNOBPLUMHM CO NMoBpLUMHA o, 4.246 (m?).

13. byHkepu

14. baseHun 3a npepaboTka Ha OfoBHa 3rypa

15. lNMpocTop 3a cknagmpare Ha KOHUeHTpaT

16. NocTtpojkata 3a gobvBawe Ha MeTasrlHM KOHLUEHTpaTu U HemeTanHu dopakumm npeky npepaboTtka
Ha oTrnagHa Tpocka

OTtnagHata Boga O4 MUene Ha natocuTe ce oasedyBa MPeKy CAVBHUUMTE NOCTAaBEHU Ha COOABETHO
pacTojaHne A0 TPOKOMOPEH TaroXHUK NPUKaXaH Ha cnvkaTta nogony.
MpBaTa koOMOpa npecTaByBa TanoOXHWK, NpeyncTeHaTa BoAa Of TaNOXHUKOT Ce peuuknupa npeky
ckpybep. ATMocdepckaTa Boga o KpoBoBuTe npeky crnveHuum 1 MNBL ueBkn ce Bogn Bo cobupHa waxTa
3a aTMocdepcka Boaa co BonymeH of 15 (m®) u ce oaBeayBa HaABOP Of rpPaHULMTE Ha MHCTanaumjata
BO OKOMMHaTa koja Mma nognora o 4akan v necok. OTnagHaTa caHuTapHa u dekanHa Boaa npeky
WMHTEepHaTa KaHanusauuoHa mpexa ce Boau Bo 6GeToHCKa BOAOHENPOMNyCHa CenTuyka jama Co BOMyMeEH o4
15 (md).
Ce KopuCTU CMCTEM 3a peuuknaxa Ha TEXHOSOLWKa Boaa Koja ce ynotpebyea BO CKpybepoT — BOAEHMOT
dunTep oA TpUcTeneHarta NoCTpojka 3a NpeynmcTyBake Ha 3adhaTeHUTE racoBu O, NeyvkuTe.
OcBeTnyBaHkheTO N BEHTUNMPAHETO C& OBO3MOXEHM NPEKY NPOMUCHO ANMEH3MOHUPAHN BpaTu 1 Npo3opu

1 cooaBeTHa enekTpudukaumja u BeHTMnaumja napaboreHa no NpoexT.



Co Boga 3a TEeXHONMOLWKM W MPOTUBMOXAPHW NOTPebn, HaBOAHYyBake W MUEHE Ha MOBPLUMHUTE,
NHCcTanaumjaTa ce cHabayea of concTBeH 6yHap cHabaeH co nymnHa ctaHuua. byHapot e gnabok 25 (m)
nco@ =160 (mm).

BopaTa og 6yHapoT ce 3adhaka co nymna BrpageHa Ha anabouvHa og 20 (m) Koja € co kanauuTeT of
1,67-12,1 (I/sek). Co enektpuyHa eHepruja ce cHabayea npeky TpadocTtaHmua og 160 kWA noctaBeHa Ha
nokaumjata. Ce cmecTyBa BO KnacaTa Ha 00jeKTu CO MpOCEeYHO MoXapHo ontoBapyBawe. Vma gobap
npuctan Ha MM Bosuna, MNlN anapatn 1 ABa xugpaHTX 3a 3alTvTa O4 MoXap M 3a HaBogHyBake. 3a
3alWTuTa o4 atMocdepcKo NpasHere U3BeAeHa € KnacnyHa rpomobpaHcka nHcTanauuja.
Mpon3BOACTBOTO Ha BGNOKOBU-MHIOTK Of padMHMPAHO U NErMpaHo ONIOBO Ce BPLUX CO NPUMEHA Ha :

- Tonere Ha NpUMapHK CypOBUHM BO POTaLMOHA MeYKa;

- Tonewe Ha CeKyHOapHU CypoOBMHM (ONIOBHW OEfOBM O CTapu akymyrnatopu) cO poTaumoHa
neuyKa;

- PadwHaumja n nermparbe co gogatoun BO KasaHu,

- Jleewse BO MeTanHu kananw;

Mpn ogBuparwe Ha npouecuTe Ha Tonewe M paduHauunja unu nernpawe ce BpLKM 3adakarbe Ha
OTNagHMUTE racoBM M HUBHO OTMNpaLlyBaH€e U NPeYncTyBare BO NOCTPOjKaTa 3a NPeYncTyBaH-E.

Ce BpLUM N NpeYnCTyBake Ha OTMagHUTE TEXHOMOLLKN BOAM BO TPUKOMOPEH TaroXHUK 1 peynotpeba co
peunknMpare Ha NnpevncTeHaTa Boga, Yumj Tanor ce npeTonyea BO nevka.

2.1.2 Mukpo nokauuja Ha NpoCcTopoT

MocTpojkaTa ,Peumnkn Eko-Ctapt® JOO ce Haora Bo OnwTtumHa Yyyep Cangeso, Ha KavaHuukm lNat 6O.
MocTpojkata e nouupaHa Ha KM 3450, KO Yyuep-CaHoeBo-BoHrpad co nosplivHa of 9.766 m?2.
MocTpojkaTta Ha ceBep rpaHnun co Kadanmuku Mat, Ha UCTOK rpaHnym co komnaHuute NpaHuT (6eToHcKa
0asa), Ha jyr rpaHuuM cO 3eneHM noBpLWKWHM W peka JleneHey koja Teye Ha okony 100 meTpu
of[aneyeHoCT of NpoeKkTHaTa Nnokauuja, a Ha 3anaf rpaHuymn co HeobpaboTtnmen nospwnHK. MNMpuctanoT
00 nocTpojkaTa e AUPEKTHO npeky KadaHndkm nar.

2.2 TexXHOSOLWKN NpoLec Ha NPON3BOACTBOTO Ha ONIOBO

Bo [MMpunor 2 e npukaxaHa Ha TexHONoOLWKaTa Lema 3a MpPoM3BOACTBO Ha WHroTu-6rnokoBu of

padVHUPaHO U NerMpaHo OfIoBO Ce KOPUCTAT OSIOBHUTE CYPOBUHM:
— OnoBeH KOHLEHTpaT 3a NpPYMapHO NPOM3BOACTBO HA CYPOBO OJI0BO;
— OnoBHWTE KOMMOHEHTW Of CeKyHOapHaTa CypOBMHA-CTapu akymyraTtopu 3a NPOW3BOACTBO Ha
CYPOBO OfTIOBO Of CeKYHAAPHU CYpPOBUHU U

— [opatoum (peareHcu M MeTanu 3a Nnervparbe) 3a NPOM3BOACTBO Ha padUHMPaHO U nermpaHo
0noBO.



2.2.1TexXHONOLWKN Npouec Ha NPOU3BOACTBO Ha ONIOBO Of OJIOBEH KOHLIEHTPAT U CeKyHAAPHU
CYpPOBUHMU

TexHOMNOoLWKMoT npouec Ha Tonewe Ha 0/I08EH KOHUeHmpam ce oasvBa BO poTaLMOHaA ne4vka .

I'Ipepa60T|<aTa Ha CeKyHOapHaTa CypOBMHA — CTapuUTe akKyMyrnaTtopu U KOHUEHTpaT ce oaBuBa Mno CrieHnTe

dasu:
— [llpumapHa npepaboTka Ha akymynaTopu;
— [loHaTamowHa npepaboTka Ha akymynaTtopu 3a OBOjyBake Ha nnactudHute Kytum u MBL
cenapaTopure;
— OG6paboTka Ha NNacTM4YHUTE eneMeHTn 3a npoaaxba Kako cekyHaapHa CypoBUHa;
— [lpeTonyBake Ha ONOBO.

AKymynatopuTte npeactaByBaaT €NeKTPOXeMUCKM W3BOP Ha eHepruja koj ocnobogyBa enekTpudHa
eHeprmja Ha KOHTponupaH HaumH. CuTe BMOOBM Ha akymynaTopu (NpMMapHuW U CeKyHOapHW) cogpxaT
Nno3nTUBHA W HeraTUBHA NfoYa CMecTeHa BO enektponut. CekyHaapHUTe 6aTtepumn No NpasHEeHETO MOXe
Aa ce nonHart, a NpMMapHUTE NO NpasHeHe ce HeynoTpebnmBun.

CekyHoapHuTe ©OaTepum cogpaT MNO3UTMBHW WU HEraTMBHM MfIoMM MNOTOMEHW BO enekTtponut. Bo
cekyHoapHuTe 6atepum cnaraaT ONoBO — KMCENUHCKUTE aKyMyraTopu Kaj Ko MO3UTUBHUTE U HEraTUBHU
nfo4Kn, HanpaBeHW oOf OfIOBHM COedMHEHMWja, Ce HaoraaT MOTOMEHM BO ENEKTPONUT of pasbrnaxeHa
cyndypHa kucenmHa. OnoBHUTE cTapTep GaTepum 1 kKopucTaT NECHU N TELLKM MOTOPHM BO3Wa Kako M

rpagexHarta u semjogenckata mexaHusaumja. OBme akymynaTtopu ce coctojaTt of;

— PeweTka HanpaBeHa oa onoBHa nerypa co cogpxuHa og 1,5 % Sb (max 7%) n 0,1% Ca kou
npugoHecyBaaT 3a MexaHuyka LUBPCTMHA M MPOBOASIMBOCT HA akTUBHUOT MaTtepwujan. PeweTkaTa
3aelHO CO aKTMBHWOT MaTtepujan ce Hapekysa nroya;

— Cwmelwa of onoBeH oKcua M OfoBeH cyndgat Koja npu MHULUMjanHOTO NOSIHEHE MpemMuHyBa BO
akTMBeH MmaTtepujan of OfloBeH [AWOKCWA Ha NOo3MTMBHATa Mfoya W CyHrepecTu OrfloBO Ha
HeratMBHata nnoya. [lpu npasHeweTo Ha akymynaTopoT ce ofgBuBa obpaTHa peakumja Ha
nobueawe Ha onoseH cyndart. TpajHa cyndaTtusaunja HacTaHyBa MO NOBEKEKpaTeH LMKIYC Ha
nosfiHeHka M MNpasHeHa Ha aKymyrnaTopoT Kako M Mpu KpaTkoTpajHa ynoTtpeba (npasHewe) wunu
JONroTpajHO HEKOPUCTEHE Ha akyMyrnaTtopoT. Bo oBoj criyyaj kora onoBHMOT cyndoaTt TpajHO ro
3apxyBa CBOjOT 06MIMK U HEMOXE Ja Cce TpaHcopmupa BO akTUBEH MaTepujan akymynaToponT
cTaHyBa HeynoTpebnue.

— EnextponuToT npeactaByBa pasbnaxeHa cyndypHa KMcenuHa, CriyXku Kako CNpOBOAHUK Ha jOHW
Merly NO3UTUBHUTE M HEraTUBHW MIIOYM KOra akymynaTtopoT ce NOSMHW unu npasHu. MNpu npasHewe
cyndaTtHMTe jOHM Of KUCEenuMHaTa pearvpaaT Cco akTUMBHMOT MaTtepujan u ce gobmBa 0OrnoBoO
cyndar.

— CenapatopoT 04 MUKPOMOPO3eH NONMETUSEH, Kako M3onaTop ce nocTtaByBa Mery NO3UTUBHATA U
HeraTMBHa nNsioMa M cnpedyBa KpaTok choj Mery HMB. TOj NOKpaj Toa WTO € MUKPOMOPO3€eH 3a Aa
OBO3MOXW NPEMWH Ha jOHW o4 efHa Ha apyra nnoya Tpeba ga 6uae oTnopeH Ha KucenuHaTta v Ha
BMCOKa Temneparypa;

— KyTujata n kanakoT o akyMmynaTtopoT ce n3paboTeHu o NoNUNpPonuIeH (NecHa v jaka nnatuka) u
ce obes3benyBa nokpaj OTNOPHOCT KOH yaapw, TemnepaTypa u OTMOPHOCT KOH peareHcun: GeH3uH,
ansen, aHTMgpm3, Macno 3a KOYHULUM.

2.2.2 MNMpouec Ha npumapHa npepaboTka Ha akymynaTopuTte

MpremMoT 1 cKnagupaHeTo Ha CTapuTe akymyrnaTopu ce BpLUM BO Xana 3a penpomatepujanu. [oToa ce

HocaT 4O MecTOoTO 3a kpwwene. ObuyHo ce HabaByBaaT Npa3Hn — 6e3 KUcennHa akymynaTopu, JOKOMKY ce



Crnyyn Oa NpPUCTUrHE akymyrnatop CO HeucrnpasHeTa KucenuMHa ce BpLlUM npasHewe BO COOMPHMOT
pesepBoap 3a KucenuHa, LTO € MOoBp3aH KaHanuM3MpaHo CO MNMaCTUYHU LUEBKM CO TPOKOMOPHMOT
TanoXHuK.
TPUKOMOPHMOT TasnoXHWK Cce COoCToM of Tpu Komopu — 6aseHn. Bo npBuoT GaseH ce Bpumn
HeyTpanusauvja Ha cyndypHaTa KMCcenuHa co JOAAaTOK Ha CpeacTBO 3a HeyTpanusauumja, raceHa Bap
Ca(OH), cnpema peakuujaTa:

H,SO4 + Ca(OH), = CaS0O.4 + 2H,0
HeyTpanuaupaHaTta Boga Ao okony pH 7, no ncranoxyBahe UCTEKYBa NPeKky BTOPUOT Gal3eH BO TPeTUOT
BGa3eH n co NOMOLL Ha nNymrna ce pPeuckopucTyBa BO CKpybepoT oA MnocTpojkaTa 3a npevncTyBakwe Ha
oTnagHuTe racosu. TanoroT (kanuuym cyndaTt) og 6aseHnTe MOBPEMEHO Ce YUCTU U cKnagupa Ha
xangaTta Ao noTopHa ynoTpeba 3a Tonexe BO NeykuTe.
OcnobogeHnte of KucenuHa U WUCYyLeHM akymyrnaTopy notoa ce cknaguvpaaT BO Xxana 3a

penpomaTepujanu 3a UCTUTE A0 HUBHWOT NOHATaMOLLEH TPeTMaH 3a cenapupatse.

2.2.3 Cenapauuja Ha nnacTM4HUTe oA ONIOBHUTE AeNOBU Ha aKkyMmynaTtopuTte

Mpn noHaTamolwHaTa npepaboTka ce BpLIM OOBOjyBawe Ha rosunponuneHom (NNacTUYHUTE KyTUK) OA
MeTanHuTe OenoBWU Ha akymynaTopuTe, MO NaT Ha CevYere Ha KanakoT of akymynaTopoT CO MOMOLU Ha
XxnapaynuyHa xuvua. Bo noroHoT 3a oBaa HameHa ce kopucTaT ABe XMapaynu; Ha npeca co MOKHOCT of 5
KW u kanauuteT 3.5 (t/h). CenapupaHuTte napuvkta of nniacTUYHUTE KYTUM M Kanauu ce nakyeaaT Bu
Bpekn 3a npogaxba. Mo HabaekaTa Ha nNoTpebHaTa onpemMa ke ce 3arnoYHe Co NpUMeHa Ha HaBedeHMBe
npouecn 3a popaboTka Ha nnacTudyHUTe pfJenoBu. Ha ocTaTokOT o akymynatopuTe ce BpLn
noHaTtamollHa cenapauuja:

OpBojyBakbe Ha cenapatopuTe Kou ce mM3paboTeHu of MOMMBUHWUNXIIOPUA W Ce KapakTepusupaaT co
3a[0BOflyBavyka MexaHu4ka LUBPCTUHA, BUCOKa XeMUCKa MOCTOjaHOCT, rorieMa KpTOCT U KpynHu nopu. Bo
akymynatopckuTte 6atepun cenapaTopuTe cnpevyBaaTt of KpaTKu CroeBu Ha enekTpoamuTe CO CNpOTUBEH
enexkTpuumTeT, ro ukcupaat pacTojaHMeTo Mery enekTpoauTe CO LWTO Cce crpeyvyyBa HUBHOTO
nomecTyBawe W CryXaT 3a co3gaBarwe Ha noTpebHa pesepBa Ha €neKTpONUT BO MeryeneKkTpogHUOT
npocTop. 1o cBojaTa KOHCTPYKUMja cenapaTtopuTe NpeacTtaByBaaT TEHKU NUCTOBM, KOM OBMYHO ce co eaHa
pebpecTta nospwuHa. Mo AgMMeH3Mn ce noronemMu O4 enekTpoauTe CO LITO Ce crnpedyBa MojaBaTa Ha
KpaTku cnoesu no pabosute Ha enektpoamnte. CenapaTopuTte No payHO OABOjyBake O4 akymynatopute
ce cknagupaar Bo NBL] Bpekn go npogaxoba.

Mo ogBojyBawe cenapaTopute ocmaHamume 0esio8u cocmagHu 0esiosu 00 aKymyrnamopume, TBpPOO
OIi0BO (Nerypa v Knemu u napuYvka Of pelletka) U OfloBHa macta ce TpaHCnopTupaaT Ha Tonewe Ha

poTaumoHa ne4vyka KOja € noumpaHa BO XanaTta 3a Npon3BoACTBO Ha CypOBO OJI0BO.



2.2.4 TexHONOLIKU NpoLec Ha nNpeTonyBake Ha OTNagHO ONOBO

TeXHOMOLWKMOT NpoLEeC Ha npetonyBamwe Ha mepdo 071080 00 cmapu akymynamopu OOHOCHO of;

— Jlerypa og onoBo co cogpxuHa 0,1 -7% aHTMMOH, 04 Koja ce u3paboTeHn pelleTkuTe Ha nnovnTe
oL, aKyMynaTopuTe;

— Ierypa Ha onoso oa knemute (3-3,5%);

— [lacTMpaHo Ha kaToaHUTE pPeLLeTKN U

— OnoBeH gnokcma, nactTMpaH Ha aHOQHUTE PEeLUeTKN ce OABMBa BO kpamkodobowHa pomauuoHa
neyka.

TexHonowkaTta LwemMa Ha NPOM3BOACTBO Ha OfI0BO AaZeHa BO NpuUIior Ha oBa nornasje.

OcHoBHaTa cypoBuUHa (OfIOBHUTE OENOBU Of CTapu akymyrnaTtopu) Of CKNnaguwTeToT BO KHTejHepu Co
BUSbYLLKap ce TpaHcnopTupa BO NOFOHCKOTO CKNaguwTe U No Mepexe Ha nogHa Bara co kanaumtet 2.000
(kg), co nomow Ha kanaumteT of 5.000 (kgPb/wapxa). MNMpeky gogaBadoT BO nedkata ce go3upaaTt u
noTpebHMTE KONUYMHWM Ha TomMTenu W pedyueHTU. 3a 3arpeBarbe Ha poTaumoHaTa nevka ce KOpUCTU
HadTa. Hadata no 3aTBopeH cucTeM CO MOMOLU Ha Nymnu ce npedpna of BKOMAHWOT pe3epBoap CO
kanauuteT og 10 t BO AHEBHMOT pe3epBoap Co KanauuteT oA 2 t nounpaH Bo 6nmn3mHa Ha nedvkata u o
OBOj pe3epBoap HadTaTa ce 4O3Mpa BO Neyka.

MpouecoT Ha Tonewe ce OABMBA KOHTUHYMPAHO U LUApXMpaweTo (XpaHeHeTo) Ha neykata ce oaABuBa

OWCKOHTMHYMpaHOo.3a BpeMe Ha NpoLEeCcOT Ha ToMeHe,0fI0BOTO CO HeAgedMHMpaH CocTaB MpeKy OTBOP Ha
YyenHata cTpaHa of neykata ce M3nvMBa BO MeTanHu Kananu-kokunun.OnoBHWUTe 6GfIOKOBU (MHFOTM) MO
nagewe ce ucTpecyBaaT of kananute, pedaT Ha naneTu M CO BUIbYLLKap ce HocaT BO CKnaauwTte 3a
domHaneH npon3Bog unu Ha gopaboTka BO xanaTa CO LLEeCT Ka3aHu 3a paduHaunja n nermpame.

Mo neeweTo Ha ONOBOTO, MPEKY UCTUOT OTBOP Ce U3NMBa MOMECHUOT Crioj 04 TPOCKa BO MeTaneH caj
NnoctaBeH Ha Burbywkap.MyUHMManHUTE KONMYMHM Ha racoBu co cogpxumHa og cca 8% CO, 17% CO2, n
0,5%S0; (padyHato Ha 1Nm®h) un npawmHa Koja ce co3fgaBa MpW LLapkupakwe, ce 3adpakaat of
poTauMoHa neyka 1 Npeky LeBKOBOA CO NOMOLL Ha BEHTMNaTop co Temnepatypa oa 300-400 °C ce Boaar
BO MOCTpoOjKaTa 3a NpevncTyBame.

M3neaHata Tpocka BO MeTanHMOT cag koj e co BonymeH og 0,5 m? no BLBpPCTYBake ce TpaHcnopTupa u
npuBpemMeHo ce offara Ha xangata — OeToHckaTa nnatdgopma. 3rypata ce peuckopucTyBa Cco

npeTonyBake BO NEYKUTE N COOPXKU Cca:
- Fe-35%
- CaO0-15%
- Na,0- 20%
- Si0,-18%
- Pb-45%
- OcrtaHaTo-5%

2.2.5 MNpouec Ha pachuHUparse U nernpawe Ha CypoBO OfloBO

PadmHupare n nermpawe Ha nNpomsBegeHOTO CypOBO OJIOBO CO OOOATOK Ha peareHCU U nermpadku
MeTanu ke ce BpLUM BO LLECTE Ka3aHW 3a OBaa HaMeHa Kou ce co kanaumTeT og 24 t n 8 t. MomeHTanHo ce
n3BeayBa BO ABa kasaHu ApyruTte ce BO ba3a Ha MOHTUpakHE.

KasaHuTe ce cagoBu u3paboTeHn of 4venuyeH num co gebenvHa og 10 mm v 03MgaHO NOXULLTE CO
OrFHOOTMOPEH, M30MaUMOHEH MaTepujan. 3arpeBaweTo Ha kasaHute go 600 “C ce ogBmBa cO MOMOLL Ha
HadTa. HadpTata BO noxuwteTo ce go3npa Npeky ropunHMK co aBToMaTtcKka perynauuja Ha NpoTOKOT Ha



ropvBo M BO3gyx. Ha noxuwTeTo nokpaj oTBOpUTE 3a WHCTanupawe Ha OpeHepoT MMa WMHCMNEKUMOHU
BpaTM 3a MpeB3eMarwe Ha HaBPEMEHM MEPKM 3a ChnpevyBake Ha xaBapuu. 3a cnpedyBamwe Ha
€BEHTYasnHO UCTEKyBake Ha TEYHO OSIOBO Ce MPMMEHYBa MPUHYAHO Najere Ha YenMyHMOT caf co BoAa.
3acbaTeHnTe racoBm oA CeKoj KasaH 3a padvHupare CO MOMOLW Ha CTpaHuMyHa xayba, BeHTUnaTop u
LeBKOBO/ Ce BOAAT BO MarncTpanHMoT BOA M Ha NpeYncTyBare BO NOCTpojKaTa 3a NpeyvncTyBam-e.
PadmHupaHo onoso ce gobmea co npeTonyBake Ha CYpOBO OJIOBO M NMPMMEHA Ha CneaHMBE TEXHOMOLLKM
onepaumm:
- Wapxupare Ha 6nokoBKM 04 CypOBO ONOBO BO KasaH 3a paduHauuja;
- Tonere Ha ONOBOTO;
- OacTtpaHyBahe Ha MOBPLUMHCKMOT OKCUAEH CrOj-4POC Of CTONUNKaTa;
- [opaBahe Ha cyndyp 3a oacTpaHyBawe Ha 6akapoT BO 06nmk Ha GakapeH Lnukep;
- [opaBahe Ha HaTpUyM XMAPOOKCUA N HATPUYM HUTPAT 3a OACTPaHyBake Ha aHTMMOH,apCeH n
Kanaj BO 06nMK Ha ankaneH LunmKkep;
- [lononHUTENHO NcnMpake Ha OfIoBOTO CO A0AATOK Ha HAaTPUYM XMAPOOKCUA 3a oACTpaHyBawe Ha
Apyr npumecu Bo 06nunk Ha gpoc un
- Jleewse Ha padmHMpaHO OfoBO

J'IerprTe Ha ONy10BO Ce npouseenyesaart CO npetonyBawke Ha CEKyHOApPHOTO CypOBO OJIOBO U NMpUMeHa Ha

cnefHuBE TEXHOMOLLKN onepauun:
- Wapxupare Ha 6n1okoBM 04 cekyHAapHO CypOBO OSIOBO BO Ka3aH 3a padmHaumija;
- Tonemwe Ha wapxaTa;
- OpcTtpaHyBake Ha OKCUMOHMOT CNoj 04 NOBpLUMHATA Ha CTONWUKaTa — TPOCKa;
- JopaBane Ha cyndyp 1 oacTpaHyBawe Ha 6akap Bo 006nmk Ha BakapeH LnnKep;
- [lNopecyBake Ha cogpXuHaTa Ha aHTMMOH, Kanaj u Apyru nervpavdkun Metanum unu nak
pasbnaxyBare co Tonerwe Ha paduHMPaHO OJI0BO U
- Jleewe Ha nerypu Ha onoso

BriokoBuTE 0 ONOBO BO KA3aHOT Ce LiapkupaaTt co NOMOLL Ha Auranka —kpaH co HocuBocCT op, 2 t.
LLInukepoT Mo oacTpaHyBake 0O Ka3aHOT Ce PEMCKOPUCTYBA BO KpaTkoAoOOLWHA Nneyka unm npuBpemMeHo
cknagupa Bo nsBeaeH 6oKc Bo xana 3a penpo matepujanu. KonvumHaTa Ha 4o4aToLmM U BpEMETPaeHEeTo
Ha oAaenHn gasu Ha paduHuparse 1 nervpame 3aBuUcK o4 coapXXuHata Ha npumecu WwTo Tpeba aa ce

oAacTtpaHat. MimeHo:
- EnemeHTapeH cyndyp ce gogaea 3a ogbakapyBare 1 nputoa 4OOMeHnoT 6akapeH wnnkep ce

peynotpebyBa BO poTaLuoHa neyka,

- PadwmHupaHn uuHk co cogpxunHa og 99,99% Zn ce pogaea 3a ogcpebpysare 1 npuTtoa ce
npoayumpa cpebpeHa neHa o koja cpebpoTo ce ofBojyBa Co enektponuaa (enekrpopadumHaumja).
EnekTpopaduHaumja ke ce BpLIN BO HAABOPELLUHA hupma,

- basHa padumHaunja co npMMeHa Ha HaTPUYM XMOPOKCUA U HAaTPUYM HUTPAT ce NPUMEHYBa 3a
OACTpaHyBak€ Ha NpMMecuTe o aHTUMOH,Kanaj, UMHK, apCeH BO BMA HA OKCUAEH LUIIMKEp KOj ce
pencKkopucTyBa BO poTaunoHaTta nevka.

Mpn paduHMpare,NpBO Ce 0ABUBaAT TEXHOMOLIKMTE ONepauun Ha Lapxupare, Tonewe, OACTpaHyBake
Ha NOBPLUMHCKMOT OKCUMAEH CIoj U AOAATOKOT Ha eneMeHTapeH cyndyp 3a OAacTpaHyBakwe Ha BGakapoT
OLHOCHO NOBPLUMHCKMOT cnoj o4 6akapHNOT wnukep. 3a oacTpaHyBakwe Ha apyrute npumecwu (Sb, As, Sn,
Zn) ce gogaBa HaATPUyM XMAPOKCUA U HaATpUyMm HUTpaT.l[1o oacTpaHyBaweTO Ha MOBPLUMHCKMOT CROj o4
npuMecu — LUNMKep,0foBHaTa CToNUIKa co NOMOLL Ha NymMna ce npedpria BO ApPyr KasaH BO KOj ce foAaBa
UMHK co coapxuHa oa 99,99% Zn 3a oacpebpysamse. NpoayumpaHata cpebpeHa neHa ce o4BojyBa v ako
e NoTpebHO ce BpLM OOMNOMHUTENHO “‘Ucnupare” Ha OfloBOTO 3a LOOACTpPaHyBawe Ha npumecute (Sb,
As, Sn, Zn) n npecdpnake Ha OMNOBOTO CO MOMOLW Ha nymna BO TpeT kasaH. Of oBOj KasaH Mo



aoBpwyBawe Ha 6asHaTa padmHauvja Cco O0OaTOK Ha HATpUyM XMAPOKCMA Ce BpLM Neewe Ha
pacrHMpPaHOTO OfIOBO BO Kananw.

Mpun nernpare, N0 oaBMBaHE Ha TEXHOSMOLLKATE OMNepaumn Ha LapXupake, Tonewe, oAcTpaHyBake Ha
MOBPLUMHCKMOT OKCWAEH Cnoj, AOOATOKOT Ha ernemMeHTapeH cyndyp 3a OACTpaHyBawe Ha GakapoT BO
06nuKk Ha GakapeH LNnKep,ce BpLUM NogecyBake Ha COApXMHATa Ha aHTUMOH, Kanaj u gpyrn nermpadku
MeTanu unu nak pasbnaxysakwe CO 40OATOK U Tonewe Ha padmHupaHo onoso. [MoToa crnegun npouecoT
Ha neexe Ha NnerypaHoTo OfI0BO BO Kananwu.

TeyHoTO pachmHMpaHO ONOBO UNK NEerypaHo OfoBO 04 Ka3aHOT CO NMOMOLL Ha NyMMWU ce fee BO Kananu Ha
MalwmHaTa 3a neewe 3a ocopmyBarwe Ha 20-25 kunorpamcks GNOKOBM MOrogHM 3a KomepumjanHa
ynotpeba. bnokosute of onoso BO konuumHa of 1000 kg ce pemat Ha nmanetm U CO BUIbyLUKap ce
TpaHcnopTMpaaT BO CKMAAMLITETO 3a rOTOBU NPOAYKTW.

3a neewe ce kopucTaT Kananu n3paboTeHn og XeMaTUTEH XXeNne3eH NUB CO CNeAHNOB XEMUCKN €NEMEHT:
3-4% C; 2-3% Si; 0,5-0,7% Mn; 0,08% S; n max.0,06%P.

3a kanauuTeT Ha neewe of 4,5 (t/h) paduHmnpaHo onoeo unu nerypu Bo 40 kanann.Of cekoj kasaH 3a
paduHupawe Ha OrioBo,3ad)aTeHNTE racoBu CO MOMOLL Ha xayba BeHTMNaTop U LEBKOBOA Ce BOAaT BO
MarmcTpanHuoT BoA U Ha NPeYncTyBake BO NOCTPOjKa 3a NPeYncTyBat-E€.

2.2.6 MNocTpojkaTa 3a oTnpalwyBare U NpeYncTyBate Ha oTnagHUTe racoBu

MpeKy BEHTMNALNOHEH CMCTEM KOMOMHMPaH o4 xaybu, ueHTpudyraneH seHTunatop co kanauutet 30.000
(Nm®/h) , racoBoau 1 LieHTparneH racoBog ce 3adpaka npalivHaTta of LapXupare Ha NedykuTe 3a Tonexe
Ha OfI0BO Kako M MpPOLECHUTE racoBmu Oof UCTUTE U Ka3aHuTe 3a padmHaumja u ce Boaum BO NOCTPOjKUTE 3a
npeyncTyBaHe.

OcnobogeHnTte racoBu U npalinMHa BO NpoLECcOT Ha padmHaumja ce 3adpakaat co xaybu MOHTUpaHU
CTPaHMYHO Ha CEKOj Of KasaHWTe W Cce BodaT BO MOCTPOjKa 3a MNpeyncTyBawe Kage ce BpLUM
obecnpaluyBamse.

2.2.7 TPMKOMOPEH TanoXHUK 3a NPeYncTyBakbe Ha TeXHOSOLKa Boga

TpUKOMOpPEH TanNOXHWK 3a NPeYncTyBake Ha OTNagHaTa TexHorsowka Boga co aumeHsnn 4000 x 3000 x
1200 (mm) v BonymeH of 12 m3. MarpageH e o, HENPONyCTNnB apmupaH 6eTOH 1 ce CoCToM of Tpu
KoMopu-cekumn. Bogata kackagHO ce BfnvBa of Cekuuja BO cekuuja.

Bo npsuroT 6a3eH co BonymeH o 6 (m®) ce BpLM HeyTpanu3aumja 1 Tanoxeke Ha YeCTUYKUTE o/
OTNagHWTE BOAM CO A0OATOK Ha CPeacTBO 3a HeyTpanusaumja. MNpeky Ao3MpeH cucteM, NOCTaBeH Ha
YyernMyHaTa KOHCTpyKUumja, ce goaupa BapHo mreko Ca(OH); 3a HeyTpanu3aumja. o npouecoT Ha
HeyTpanusauuvja BogaTta UCTeKyBa BO BTOPMOT Ba3eH Kage LITO ce TanoxaT HEUCTaNoXeHUTe YeCTUYKN U
Ce BpLUM HeyTpanusauuja ako He e nocturHata notpebHaTta 6a3nyHOCT Ha BogaTa.llpouncrteHaTa Boga
UCTeKyBa BO TPETMOT 6aseH co BorymeH o4 3 m3 1 co NomoLL Ha NyMna ce penckopucTyBa Bo CKpybepoT
o[ nocTpojkaTta 3a npeyncTyBare Ha oTnagHuTe racosu. 'ybutounTe Boga BO TpeTaTta cekuuja, nopaaum
Bp3yBak€ Ha BoAaTa CO UCTarioXXeHUTe YeCTUYKM U ucnapyBaHeTo ce HaaonosIHyBaaT Co CBEXa Boaa.
TanoroTt rmaBHO Kanuuym cyndat v npawmHa of WapXmpawe Ha NeYknTe NoOBPEMEHO Ce YUCTU U
ckragvpa Bo B60OKC Ha xanaTa 3a penpomaTtepujany 3a PeNCKOpUCTyBakE NpU NPoLECcOT Ha TONewe BO
neykuTe.



2.2.8 MocTpojkaTta 3a AoOuBak-€é Ha MeTarlHM KOHLUEHTpaTM M HemeTanHu dpakumm npeky

npepaﬁoTKa Ha oTnagHa TPOCKa

TexHONOLWKNOT Mnpouec 3anoyHyBa CO HabaBka Ha 3rypa (Tpocka) Koja COApPXM MeTanum Kou Moxat
NMOBTOPHO Aa ce ynoTpebaTt co cooaBeTeH MeTof Ha 06GHOBYBah-€ N MMaaT EKOHOMCKa BpeaHOCT. 3rypaTa
KOja e Brne3Ha CypoBMHa BO NOCTpOjKkaTa, ce ckragupa Bo otBopeH 6yHkep. OBoj ByHKep e co nsrpageH og,
GeToH n3onunpaH Co enokcugHa cmona, co nperpagu o4 CTpaHuTe 3a O4BOjyBake Ha MaTtepujanoT u
NCNOSHyBa CTaHA4ApAMTE 3a CKnaaupare Ha BakoB BMA Ha MaTtepujanmu.

MpBUYHO € nnaHMpaHO BO MOCTPOjKaTa Kako Bne3Ha CypoBMHA Aa Ce KOPUCTWU ONOBHA 3rypa o Apyru
nHcTanaumm Bo MakegoHuja. OnoBHaTa 3rypa Coapu ronemo Konm4ectBo Ha onoBo Pb 1 onoeeH okcua,
Ko co uM3M4ko — MexaHudka npepaboTka ke ce OTCTpaHaT of 3rypaTa M ke ce kopucTaT BO
MeTanonpepaboTyBaykaTa UHAYCTpUja 3a ga ce gobue yncto onoso Pb, a octatokoT ke buge vHepTeH
MaTepwmjan Koj MoXe [a ce KOpMCTM BO rpagexHa nHaycrTpuja.

OnepaTopoT nnaHupa ga KopucTy 1 Apyr1 TUNOBM Ha 3rypa of ApYry MHCTanaumm (U LUMHK OKCUA), Tpocka
o[, NPOM3BOACTBO Ha (hepoXpoM, TPOCKa O NPOU3BOACTBO Ha hepocunmumym, Tpocka o4 NPOM3BOACTBO
Ha (epoHUKen, Tpocka of MpPOM3BOACTBO Ha 6Gakap), o4 kou ke ce opgenysaat MeTanuTe of
HemeTanHata pakuuja u Ke ce npogaBaaT Ha 3avHTepecupaHuTe KnNMeHTun co koum OnepaTopoT Ke
ckryyuun lorosopu

TexHONOLKMOT NpoLec 3anovHyBa Kora Of OTBOPEHWOT OyHKep, 3rypaTa Kako OCHOBHa CypoOBMHA CO
nomoLu Ha Garep ce TOBapu 1 UCKUMNyBa BP3 CUTO, Kafe Ce BPLUM NPUMAPHO COpTUPaHEe Ha CypOBUHUTE BO
cnegHute pakumm: 0-100, 100-300 n +300 mm. dpakuymjata 100-300 mm Bnerysa Bo Apobunka 3a
CpedHO Kpwekwe oa kage msgpobeHa, nNpeky TpaHCNopTHa feHTa co BMOpaLMOHO CUTO Ce HOCUM A0
OyHKepOT 3a CKrnagupare Ha CUTHa rpaHynaumja.

MaTtepujanoT koj He e LOCUTHET o noTpebHaTa rpaHynaumja npeky BMbpaunoHOTO CUTO Ce O4BOjyBa U Ce
Bagart ase opakumm:

- KomepuwmjaneH npon3Boa — NOKPYyMnHW ONIOBHU NMap4unkba, KoU ce cknagupaar Bo Llambo Bpeku

- [MokpynHa cpakumja koja ce Bpaka Ha3ag H13 OOMNONHNUTENTHO CUTO

- [NokpynHaTa gpakumja ce ToBapu co BGarep u ce UckunyBa Bp3 CUTOTO, Of Kade OenoT KOoj He e
AOBOSMHO CUTEH Aa Mpojae HU3 CUTOTO, Nara Ha gpyrata cTpaHa M NoToa NMOBTOPHO Ce Bpaka BO
npearta gpobunka 3a gononHMTENHa npepaboTka.

- [MocutHaTa hpakumja nog cuMToTO CO MOMOLL Ha Garep ce 3emMa U ce HOCKM BO Apyra, Bandecta
apobwunka

- Op oBaa pgpobunka ce pgobuBaat OBe dpakumm: KpynHa dpakumja (Mapuykn), Kou nNpeky
BMOpaUMOHO CUTO ce OABOjyBaaT WM Ce cKragupaaTt Kako KomepuwujaneH npousson BO OyHKep.
MocnTHMOT MaTepwmjan Npeky TpaHCNOpTHa feHTa uanerysa oA Banyecrtata Apobunka v Brierysa
BO OyHKep 3a UCUTHET maTepujan.

- Op gBaTta oTBOpeHu ByHKepU 3a UCUTHET MaTepujan co Garep ce ToOBapu U UCKUNyBa maTepujanoT
BO XpaHuWIKa 3a MoSfiHewe Ha TanoxHata MawwuHa [log xpaHwunkata e nocTtaBeHa TpaHCcnopTHa
NeHTa, Koja ro HOCKM UCMTHETUOT MaTtepujan of XpaHunkata BO TanoxHaTa MaluvHa.

- Tpockata co noMOL Ha TpaHCNopTHaTa feHTa ce HaTtoBapyBa BO npueMeH ByHKkep Ha TanoxHarta
MawuHa. Bo TanoxHata mawmHa Brnerysa BoAa (Koja peuupKynupa BO NpOLECOT O4 TanoXHuTe
Ga3eHn 3a HeyTpanu3saLmja Ha pacTBOPOT), kage Co NOMOLI HAa MeMBpaHn Kou ce MHCTanupaHu BO
camata TanoXHa MalwuHa pfoara [0 Myficupake U Ce BplM rPpaBUTaAUUCKO [BOEHE Ha
MaTepwmjanoT Ha NeceH N TEXOK nopaan cneundunyHaTta TexuHa . Bo gonHWoT aen og tanoxHarta



MalMHa Ce TanoXu HajTELKMOT MaTtepujan o4 noronemu gpakumu, AoAeka NecHUOT (CUTHUTEe
Knacu Ha TeLUKM YeCTUYKN) Ce TaroXun BO rOPHUTE AEN0oBU o4 MalimHaTa. JononHUTENHO, TELWKUOT
MaTepujan ce OBOM Ha KpyneH u cuteH. Bo JONMHMOT gen o TanoXHata MaluvHa ce Tanoxu
KPYMHMOT TEXOK MaTepujan, a CUTHUOT TEXOK MaTepujan ce BLUMYKYBa BO KOHYCEH KOHLEHTpaTop
Kage LTO KOHUEHTPaTOT KOHEeYHO ce posefyBa [0 GapaHMOT KBanuTeT, Kako pe3ynTtaT of,
NPUTUCOKOT Ha BoaaTa.

MoKpYNHMOT TEXOK MaTepujan ce UcnyLliTa Kako rotoB Npom3Bo npeky aea ucnycra. OBoj rotos
Npov3BOA4 HajuyecTo ce KOpMUCTM 3a NpomM3BOACTBO Ha GeToH. CUTHMOT TEXOK maTepujan BO
KOHYCHMOT KOHLEHTpaTop, Kako pe3ynTaT Ha NPUTMCOKOT Ha BogaTa KOHLEHTpaToT ce AoBeayBa
Ao notpebHmoT kBanuteT. CO NMOMOLL Ha ABE KnanHWM BO AOMHMOT Aen ce BpLM NEPUOANYHO
ncnyLwTake Ha OBOj KOHLIEHTpaT A0 nnatdopma Co ApeHaxa 3a NpUBPEMEHO CKnaanpame.

Mo obe3BogHyBawe Ha OBOj KOHLEHTpaT, CO nMomolwl Ha Garep ce BpLuM cobupare Ha roToBUOT
Npon3BO4 — ONOBEH KOHLEHTPAT CO coapXKMHA Ha o05ioBo o4 73%, koj ce cknaampa Bo LaMmbo Bpeku
N ce NpoAaBa Ha KIMEeHTUTE.

lMonecHMOT MaTepujan Koj € BNaXxeH ce TpaHcnopTupa 40 04BoAHYyBayko cuto GIL-32, onpeMeHo
CO rymeHu cutku. Npn noMuMHyBawe HU3 CUTOTO, MaTepujanoT ce pas3aBojyBa U ce 0ABOAHYBa Ha
dpakummn og 2 go 10 mm (o6e3BoaHET NEeCoK) 1 MO NOABWMXKHA NUHKUjA Ce MpeHecyBa 00 KOHYCHU
ognaranuiiTa 3a ckrnagupawe M UHCTanupaHa nymna co nynna og 0-2 mm, ce oaBegyBa BO
6aseH. Mpeky BMOpO cuTo, NOKpynHaTa dpakumja og TanoxHarta MalmMHa oM Ha LONOSTHUTENHO
Menewe BO MENHULA, a N0Toa Kako NocMTHa dopakumja ce Bpaka Hasag BO TanoxHaTa MalluvHa.
Ha u3nes oa TanoxHata mawuHa maTepujanot Ke MnoMuHyBa Mpeky BOAEeH MarHeT co uen
OTCTpaHyBah€e Ha MarHeTHa dpakuuja.

Mpeky npuemHuoT ByHkep maTepujanoT BrieryBa BO MarHeToT BO KOj LUTO € NOCTaBeH poTMpayku
mMarHeteH ©OapabaH ko] noctojaHo BpTW. MaTtepujanoT nara Ha BOAEH MarHeT, a noToa
HemarHetTHaTa dpakuuja nog AejcTBO Ha rpaBuTauvja nara nog 6apabaHoT BO COOABETHMOT
ncnycT, oAeka MmarHeTHaTa ppakumja ce nenm 3a cammot GapabaH. MNog 6apabaHoT e noctaBeH
cenapaTop KOj uma 3agada ga rm ogBou gsarta Tvna Ha opakumm — HemarHeTHa U MarHeTHa. Kako
wTto H6apabaHOT BPTM Taka Ce HamanyBa MarHeTHOTO Mone, U oTkako 6apabaHoT ke ja nomuHe
NMHMjaTa Ha cenapaTopoT, MarHeTHaTa pakumja ce oanenyeBa og 6GapabGaHoT M nara BO
COOOBETHMOT mcnycT (roToB npouseon). MarHeToT e co mHcTanMpaHa MOKHOCT og 5,5 kW, a
bapabaHoT e co anjameTtap og 600 mm wu 6panHa og 50 BpTexm BO MuHyTa. Mo marHeTor,
dpakuymjata 10-30 mm ogu Ha BMBPOCMTO, 3a OTCTpaHyBake Ha BMLWOKOT Ha Boda. Ogaa
dpakumja € nonynpon3BoA Koj nara Bo OyHKep 1 ce Bpaka BO MJIMH 3a MOBTOPHa npepaboTka.
baseHoT 3a HeyTpanusauuja e KackagHo NoBp3aH Co yLITe ABa MOEHTUYHM Ba3eHn co gumeH3nm 8
X 6 x 3,5 m (wnpunHa x gormkmHa x gnaboymHa). baseHuTte ce uspaboTeHn og apmmpaH 6eToH, co
n3onauuja og enokcugHM cmecu. HajnpBo e noctaBeH TamnoH, a Hag TammnoHOT € nocTaBeHa
nsonaumja og reokomno3ut og Tun Bentofix X2 NSP 4900 sewTauka rnvHa. [oToa e ctaBeHa
MelwaBuHa og 6eToH n xugpodob dnyma, co wro 6eTOHOT CcTaHyBa BogoHenponyceH. Ha kpaj
6eToHOT e npemavkaH co aeben cnoj og HUCKOBUCKO3EH ABOKOMMOHEHTEH €NOKCUAEH npemas 3a
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Ha gHoTO Ha npBWOT Ga3eH ce TanoxaT TBpAWUTE YeCTUYKW, JoAeKa BogaTa of npBuOT GaseH
NMocTojaHO ce npenesa BO BTOPUOT M TpeTnoT 6aseH. Bo npeuot 6aseH ce gogasa dpocdopHa
KMcenuHa 3a HeyTpanusauuvja Ha BUCOKO 6asHaTa cpeauHa.

Bopata npeky BTOopuoT 6aseH npenesa BO TpeTuoT OaseH, kage WTO € Beke Co NoTpebHuoT
KBanuTeT 3a Aa MOXe MOBTOPHO Aa ce KOPMCTM BO TanoxHaTa MawuHa. Ha kpajot og 6a3eHoT nma
nymMnHa cTaHuua 3a npenymMmnyBawe Ha TEXHOMOLWKaTa BoAda, Ha3ad Ha NoYeTOKOT Ha NPoLEecoT Ha
3boraTyBawe Ha (pMHaANHMOT Npom3Bog BO TanoxHaTa MawwuHa. Co ogpedeHa NepuoanYHOCT,



GarepoT BpLUM YMCTEHE Ha cekummTe BO 6a3zeHOoT. bazeHuTe ce eqHOKpATHO HaMosiHETU CO BoAA U
dopmupaat 3aTBopeH cucteM. MoBpemeHo ce BpLIM OOMNOMHyBake Ha 6azeHuTe CoO MMHUMAITHO
KONMYeCcTBO Ha BOAa, nopaau Toa LWTOo Aen of BodaTa ce Bagu CO TanoroT KOj € BnaxeH.

- Bapagn WTO nMorofiemMo WCKOpUCTyBawe Ha [fobueHata KonuuMHa Ha roToB MpUO3BO4 Cce
npuMeHyBa 1 criegHaBa nocranka.

CeBKynHaTa KOnMyMHa Ha Boda v pacTtBop of BtopuoT TanoxeH 6aseH CO NOMOLL Ha nymna co
kanauuTeT og 120 mM3/4ac ce npenymMnysa BO TPU MeTanHu LMCTEPHU CO CNieQHMOB BOMYMEH.
LiuctepHa 6p.1 co BonymeH oa 102 m3 unctepHa 6p.2 co BonymeH oa 136 m* u uuctepHa 6p.3 co
BONyMeH of 63 M> kou ce NoCTaBeHN BO COOABETHO M3BedeHa TaHkBaaHa co BonymeH og 110% on
BKYMHNOT BONYMEH Ha TPUTE LIMCTEPHM.

LinctepHute ce noctaBeHU Ha MeTanHa KOHCTpyKUMja co BucuHa oh 1.5 meTpu,a Ha HajHuckaTa
TOYKa Of Cekoja ce Haofa UCNYCT CO BEHTUN NPEKy KOj cuTHaTa ppakumja ce ncnycta Bo caj co
BonymeH o 1 M3 BO KOj ce Haora Mellanka co MoTonHa nymna co kanauuTeT og 120 m3/yac koja
OBaa CuTHa dpakumja 1 Boga ja BpakaaT BO NpoLECOT Ha NPOU3BOACTBO OAHOCHO ja NpeHecyBaaT
00 XMAPOUMKIOHOT M ylITE edHall ce NOBTOPYBa NPOLECOT Ha UCTanoXyBakse.

UncTtaTta BOAa CO pacTop of TpUTe LMCTEPHM Kou ce MerycebHO MoBp3aHn CO MeTarHu LieBKU ce
Bpaka BO BTOPUOT TanoXHWK.

Co oBaa nocTtanka BO NpoLecoT Ce OBO3MOXKYBa MakCMMasiHO MCKOPUCTYBakE Ha CypoBMHAaTA.

- [ononHyBaweTo Ha 6a3eHuTe Cco BOAA Ce BpLUM O, COncTBeHUOoT ByHap Ha Peuukn Eko-CrapT.

- WctanoxeHnot matepujan Ha QHOTO O NpBUOT 6GaseH nepnognyHo Co nomoll Ha Barep ce Bagu
on 6aseHoOT M ce ucToBapa Ha ©eToHcka nnaTtdopma 3a cknagupake, koja € HenocpegHo Ao
6aseHoT. Okony 6eToHckaTa nnatopma MmMa MHCTanNMpaHo COBPEMEHO OMNpeMEH OpeHaeH
cucTeM, HanpaBeH of MeTanHu xnebosn. OcCTaTokoT 04 BoAaTa, LUTO Ce Haora BO CypoBMHaTa-
oTnagHaTa Tpocka ce Lean BO OpeHaXeH CUCTEM U NpeKy xnebosuTe ce Bnesa Ha3ag Bo 6a3eHoT.

- Matepujanot og 6aseHute cogpxu okony 20% oroBo BO Hero, U OBOj MaTepujan ke ce
NMCKOpUCTYBa 3a OOMONHUTENHO OABOjyBake Ha MeTanHaTta dpakumja. IckopnctyBambeTo Ha 0BOj
MaTtepujan ke ce BpLUM Ha TOj Ha4yMH LITO MatepujanoT Ke MOMWHYyBa MNPeKy XWOPOLMKITOHM,
ueHTpudyra u wrpadoBmnYeH cenapaTop, KOM Ce NOCTaBEeHM Ha MeTarnHa nnatdgopma, kage Ke ce
O[BOjyBa LENNOT OCTATOK Ha TELUKM MeTanu.

- XugpouuknoHot e Tmn GCR 100 u e coctaBeH of noeeke enemeHtn. Ce BpwM OOBOA4 Ha
MaTepujanoT BO XMAPOUMKIOHOT nog nputmucok og 0,2 oo 1,5 MPa. lNopagu oBoj BUCOK NPUTUCOK,
MaTepujanoT BO XUOPOUMKIOHOT BPTK CO roniema 6p3uHa. Kako pesynTtaTt Ha uUeHTpudyranHaTa
cvna, KpynHuTe 1 TEeWKM Matepujanu ce OABojyBaaT Ha HafBOpeLUHUTe suaosu, U BO hopma Ha
3rycHaT necok ce ucnywraat. Te4HUOT gen, 3aeqHoO CO ManuTe U CUTHU MaTtepujann u HEYNCTOTUN
ce vcnywTaaTt npeky UcnycHa ueBka.

- WrpadoBnyHnoT cenapatop e Tmn SISR2-1000.2 co gumeHsmm 2.500 x 1.170 x 1.170 mm OBoj
cenapaTtop paboTn nNpeKy OCHOBHUTE MNPUHUMNM Ha WHepuuja, rpaBuTauvja u TpUeke.
MaTepujanoT Bneryea BO cenapaTtopoT U NPeEKy ropeHaBedeHNTe CUNU Ha uHepumja, rpasMtauuja
n Tpuewe, NOTELIKMOT MaTepujan ce 3agpXyBa BO cpeauMHaTta Ha TpakaTa, JoJeka MosieCHUOT
MaTepujan ce TanoXu Ha HaABOpPELHUTE SMAoBKM o TpakaTta. CenapaTtopoT MOXe Aa npepaboTu
[0 24 m® maTepujan Ha Yac, co cyBa maTepuja oo 40%.

- Bo ueHTpudpyraTta, ke ce opgernyBaaT MNecok WM LUIbYHaK Kako KoMepuujaneH npoussBod 3a
rpagexHa nHgycrpuvja. JobueHnoT meTaneH KOHLUEeHTpaT Koj ke ce ogaeny Ke npeTtcTaByBa rotoB
Npou3BO4 — KOHLEHTpAaT Ha meTan.

Kako pesynTtaT Ha TEXHOIMOLLKMOT MpoLEec BO HOBaTa NocTpojka 3a Apobere, Menewe, cenapauuja Ha
TpocKa 1 HeyTpanuaauuja Ha oTnagHu Boau, Ke ce AobvBaaT crieqHUTe roToBy Npou3Boav:



Op npepaboTka Ha OfloBHa TPOCKa Ke ce o6uBaart:

- ONoOBEH KOHUeHTpaT: okony 6.000 T/ropg;
- pasnuyHu dpakummn Ha onoso 1500 T/roa;
- XeneseH koHueHTpaTt: 3.000 T/rog;
- NecoK 1 wrbyHak (4akan): 10.000-12.000 T/rog.
Op npepaboTka Ha LIMHK OKCUA Ke ce Aao6uBaaT cnegHUTe roToBY NPOU3BOAMK:
- KOHUEHTpaT Ha umHK: 25.000 1/roa;
- KOHUeHTpaT Ha xene3o: 1.000 1/rog;
- Necok v wrbyHak (4akan): 10.000-12.000 T/roa.
Opa npepaboTka Ha TPOCKM Ha FeSi ke ce pobuBaaTt 3 rotoBu NPON3BOAM:
- FeSi koHueHTpaT: 7.000 1/roa;
- KOHUeHTpaT Ha »xene3o: 10.000 t/rog;
- NeCoK 1 wrbyHak (4akan): 10.000-12.000 T/rog.
Op npepaboTtka Ha Tpocku Ha FeNi ke ce no6uBaaT 3 roToBM NPOU3BOAM:
- FeNi koHueHTpaT: 7.000 1/rog;
- KOHUeHTpaT Ha »xene3o: 10.000 t/rog;
- necok u Yakan: 10.000-12.000 T1/rog.
Opn npepaboTtka Ha Tpocka oa 6akap ke ce oobuBaar:
- bakapeH koHueHTpaT: 7.000 T/rog;
- pas3nuyHn pakumm Ha 6akap 1000 T/rog;
- KOHUeHTpaT Ha xene3o: 3.000 T/rog;

- Necok v WwrbyHak (Yakan): 10.000-12.000 1/rog.



2.2.9 MNpoekTMpaHUOT KanmauuTeT Ha NOCTpojkaTa 3a AoOMBalke Ha MeTarHM KOHLUEHTpatTu u

HeMeTanHu dppakumMm npeky npepaboTka Ha oTnagHa TPocka

Bp3 ocHOoBa Ha MHCTanupaHWTe TEXHOMOLUKM pelleHnja BO HOoBaTa MOCTpojka 3a AobvBawe Ha MeTarHu
KOHLEHTpaTM M HemeTanHu dpakumm npeky npepaboTka Ha OoTnagHa Tpocka co Apobere, Meneme,
cenapaumja Ha Tpocka M HeyTpanusauuja Ha oTnagHu Boau BO MHcTanaumjata PELUWKIT EKO-CTAPT
NnpoekTupaHo e aa ce nobujaTt cneaHMBe KOMMYMHM Ha rOTOB NPOM3BOA,.

- 0noBeH KoHueHTparT: 6.000 T/roa

- pasnun4yHn dpakumm Ha onoso 1500 T/roa

- XeneseH koHueHTpart: 27.000 1/rog

- necok un vakan: 50.000-60. 1/rog

- KOHUEeHTpaT Ha umHk: 25.000 T/roa

- FeSi koHueHnTpaT: 7.000 T/roa

- FeNi koHueHTpaT: 7.000 1/rog,

- GakapeH koHueHTpaT: 7.000 T/rog

- pasnuyHn dopakumm Ha 6akap 1000 T/rog



Mpunor 2

2.1 Makpo nokaumja Ha MHCTanauuja

2.2 Mukponokauuja Ha MHCTanauujaTta

=

S
JPEUVIKI EKOZCTART.




2.3 Cknua Ha MHCcTanauuja co objekTu
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2.4 CKnua Ha NOroH 3a Tonete
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2.5 Mpouec Ha Tonee O OTApaLLYBakbe Ha rac of poTaLUoHa nevka

lMpouec Ha Tonerwe Co oTNpaLlyBake Ha rac oA poTauunoHa nevka
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4.Bpekacrt dunrep
5.Bcucen BenTunarop
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2.6 Cknua Ha noroH 3a padmHauuja

Mpuem Ha HadTa
BO pe3epBoapor

Mpuemen pesepsoap

(SO 1500 fit

MoroH 3a pachuHaumja v pa3eoa Ha HadTa

%ﬂawra Q=1500 lit.

X

Mawwnxa
> 33 neete

onoeo

KasaH 3a
npunpema Ha Pb

nerypv

asaH 3a
nukeaumja

Meyka 3a
AecTunauvja

Meyka 3a
Kynenaumja

K1, K2, K3, K4 - Ka3anu 3a
pacuHaumja Ha onoeo 4 x 22 t Pb




2.7 Ckuua Ha nocTpojKka 3a JoOMBate Ha MeTaNHN KOHLEHTPaTH M HeMeTanlHK (hpaKLuu npeky npepaboTka Ha oTNagHa
Tpocka
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23. Bubpocwuto

1. XuapouwmknoH

2. Lltpacpect cenapatop 24. BbeToHcku byHkep 3a dpakumja 15 — 30 mm

3. KoHueHTpaTop 25. BetoHcku byHkep 3a dppakumja 0 — 15 mm

4. Uentpudyra 26. bBbetoHcku ByHKkep 3a penpomaTepujan

5. Bopgena nymnaV = 110 m¥h 27. [pobunka

6. LucrepHa 3a Boga V =2 m? 28. [logBwxkHa Tpaka co enekTpomarHet

7. Mewarka co metanto 6ype V = 0,8 m? 29. Bubpocuto

8. [ymna 3a Boga — 140 m3h 30. lMopswkHa Tpaka

9. Melwarnka co meTanHo 6ype V = 0,8 m? 31. BetoHcku byHkep 3a dpakumja 10 — 100 mm

10. LLIHek 3a HemarHeTHa ¢pakumja 32. beToHcku byHkep 3a copakupja 0 — 10 mm

11. BetoHcku ByHKep 3a HemarHeTHa dpakumja 33. beToHcku GyHkep 3a roToB NPOM3BOA 3a rpajexHa
nHgycTpuja

12. TanoxHa mallvHa sni'rHeTE:J%Zﬂ;Mpa?é:Kep 3a MarHeTHa dpakuuja o BoaeH

13. BopgeH marHeTeH cenapaTtop 35. TanoxeH baseH 1

14. TMogsuxHa Tpaka 36. TanoxeH baseH 2

15. Cwroc co xpaHurka 37. Tanoxex baseH 3

16. ByHKep/CUNIOC CO XpaHurka 38. Mywmna sa Boga 60 m¥%h

17. MoaBwxkHa Tpaka 39. Meuarka co meTanHo 6ype V=0,8 m®

18. MnuH 3a dpakumja 10 — 20 mm 40. Mymna 3a Boga 120 m%h

19. Bubpocuto 41. Mewwarnka co nymna 120 m¥/h

20. Banuecra gpo6urnka 42. MertanHa uuctepHa V=102 m3

21. Cunoc 43. MeTtanHa uuctepHa V=136 m®

22. MogBwkHa Tpaka 44. MetanHa unctepHa V=63 m3




2.8 Cknua Ha BoAeH ckpybep
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2.9 d>vu1Tep 3a npevyncTyBak€e Ha 0OTNagHN racoBu
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2.10 Ckuua Ha cenTuyKa jama
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2.11 Cknua Ha foBoA Ha HagTa

Lematckn NnpuKas Ha pa3Boq Ha H8¢Ta BO NOroH 3a Tonewe
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2.12 Ckuua Ha wTpacoBuYEH cenaTapoT

i

i

2500

1170

! MM@\/W/\M i)
NMUNINJINIINIINTT )

A0

2110 = 1170




2.13 Ckuua Ha BoaeH marHet

M’ oo’ e MarHeteH 6apabaH
o
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() - HemarHeTtHa dpakuyuja
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2.14 Ckuua Ha npeceK Ha TanoXHULW BO HOB NOTOH
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