Jucunniaunna «PanuoHanbHoe NCN0JIb30BaHUE MUHEPAJIBLHBIX PeCypPCOB»
nast maructpanto OII 7M07203 "I'opnoe aesno"

Jleknust 3. KoMIieKCHOCThL HCIOJIb30BaHUS MHUHEPAJIBHOI'0 CbIPbiA:
NU3BJCYCHHUEC MONMYTHBIX KOMIIOHCHTOB

Heans gexknuu: O3HAKOMUTh MAaruCTPaHTOB C MPUHLMUIIAMUA U TEXHOJOTHUSIMU
W3BJICYEHUS OCHOBHBIX U IOMYTHBIX LIEHHBIX KOMIIOHEHTOB U3 PYAHOI'O U HEPYIHOTO
ChIpbs, chopMupoBaTh IMOHUMAaHHE  JIKOHOMHYECKOW M  DKOJOTHYECKOU
1e71eCO000Pa3HOCTH KOMIUIEKCHOT'O UCTOJIb30BaHUSI MUHEPATIbHBIX PECYPCOB.

Ilnan Jeknuu:

1. [londaTrie  KOMIUIEKCHOCTH:  COBMECTHasi  J00bIYa,  pa3aeiabHOe
oborarnieHue, THAPOMETAILTYPTrUueCKOe BCKPHITHE.
2. [IpuMepbl MECTOPOXKIEHUNW C KOMIUIEKCHBIMM pyaamMu  (MEIHO-

nopdupossie — Au, Mo, Re; nonumeramnuueckue — Pb, Zn, Cu, Ag; antoMiuHuEBbIE —
Ga, Sc; ypaHOBBIE — PEJIKO3E€MEIJIbHBIE JIEMEHTHI).

3. TexHomornuecknue cxembl TrIyOOKOM mepepabOTKH:  CeIeKTHUBHAs
(dbnoTanus, criekaHue, BhIllleTaYuBaHUE, COPOIIHUS.
4. OxoHoMuYecKas 3P(HEKTUBHOCTh KOMITJIEKCHOTO UCIIOJIL30BAHUS: PacyeT

CTOMMOCTH IIOITYTHBIX KOMIIOHCHTOB, YMCHBIICHUC OTXO/10B.

1. IToHsiTHE KOMIJIEKCHOCTH MCNOJIb30BAHUSI MUHEPAJILHOTO ChIPbSI

KomrimekcHOe HMCTONB30BaHUE MHUHEPAIBHOTO CHIPbS TPEACTaBIseT COOO0M
CUCTEMY OpPraHU3AlMOHHO-TEXHUYECKHUX U  TEXHOJOTHMYECKUX MEPONPUSITHH,
HaIpaBJICHHBIX HA MAaKCUMAaJIbHO MOJHOE WU3BJICUEHUE U3 HEApP U NepepaboTKy Bcex
IIEHHBIX KOMIIOHEHTOB, COAECPKAIIMUXCS B PyAaX U BMEIIAIOIIUX TOPOJIax, a TAKXKe Ha
YTUJIU3AIMUIO0 OTXO0JI0B TOPHO-O00OTaTUTENIBHOTO U METaJUTyPrUu4eCcKOro Mmpou3BOICTB.
DTO cocTaBHas YacThb CHUCTEMbl KOMILUIEKCHOTO OCBOCHHUSI PECypcoB HeEIp,
albTEpHATUBHAS TPAJUIIMOHHOMY 3KCTEHCUBHOMY IMOJXOMY, MPU KOTOPOM U3 PYJIbI
W3BJIEKAETCSI TOJILKO OCHOBHOM IIOJIE3HBI KOMIIOHEHT, a OCTaJIbHBIC II€HHEIE
3JIEMEHTHI O€3BO3BPATHO TEPSAIOTCS B OTBAIaX M XBOCTOXPAHUJIUIIAX.

[lo1HOE KOMIUIEKCHOE W3BJIEUEHHE M HCIOJB30BAHUE BCEX ITOJIE3HBIX
KOMIIOHEHTOB SIBJISIETCSI 00s13aTeNbHBIM yCI0BUEM A((PEKTUBHOTO HUCIOIb30BAHUS
Henp. llonmyTHbie MoJie3HBIE KOMIIOHEHTHI (IIOJIE3HBIE TOPHBIE MOPOJbI, IMOJIE3HbIE
MHHEpPaJIbl U PACCESHHBIC DJIEMEHTBI) — 3TO COCTABHBIC YAaCTH MOJIE3HBIX HCKOIAEMBIX,
KOTOpbIE MOTYT OBITh W3BJEYEHBI MOMYTHO C OCHOBHBIM IOJE3HBIM HCKOMAEMBIM.
Onnako OHU MPHOOPETAIOT MPOMBIIUIEHHOE 3HAYEHUE JIMIIL B TOM CiIydae, €CiIu
CTEMEHb MX KOHIIEHTPAIIMU B MPOJIYKTaX OOOTaIEHUS, METALTYPTrHUE€CKOTO WU
XUMHYECKOTO0 TIepeiesia 00ecednBaeT SKOHOMUYECKH d(PhHEeKTUBHOE U3BIICUCHUE.

1.1. OcHOBHbBIE NOAX0AbI K KOMILIEKCHOMY MCII0JIb30BAHUIO



CoBmecTHast 100bIYa — 3TO OJHOBPEMEHHAs BbIEMKA U3 HEJIP HECKOJIbKUX BUOB
MOJIE3HBIX UCKOTIAEMBbIX, 3QJIETAIOIINX B IIPE/IENIaX OJTHOIO0 MECTOPOKICHHS U B 30HE
B3aMMHOT0 BJIUSIHUS TOPHBIX paboT. CoBMecTHast J0ObIYA MTO3BOJISIET:

e COKPATUTh 3aTPAThl HA BCKPBITUE U MOJTOTOBKY HOBBIX TOPU30HTOB;

e HCTIOJIL30BaTh OONIYI0 HHGPACTPYKTYpY (CTBOJBI, WITPEKH, TPAHCIOPTHHIC
MarucTpaim);

¢ YMEHBIIIUTH TUIOLIA/(b HAPYIIECHUS 3eMENb Ha €IUHUILY TOOBITOTO CHIPBS.

PaznenpHoe oboraiieHne — TEXHOJOTUUECKUN MpOoLecC, TP KOTOPOM pyJHAs
Macca pasziensieTcsi Ha OTJEIbHbIE KOHIIEHTPATHI, KaXbI U3 KOTOPHIX 00OTaIlaeTcs
M0 CaMOCTOATEIIbHOM CXeME€ B 3aBUCUMOCTH OT (DU3UKO-XMMHUUYECKUX CBOMCTB
MUHEpasioB. Pa3znenbHoe oOoraiieHue MO3BOJISET MOJIy4YaTh TOBApPHBIE MPOIYKTHI
BBICOKOW YHCTOTHl 1 MHUHUMHU3UPOBATh MOTEPU IIEHHBIX KOMIOHEHTOB B OTXOJaX.
[Ipumepamu ciykat celieKTUBHasi (JIOTalus MEIHO-CBHUHIIOBO-IIMHKOBBIX PYI U
IPaBUTALIMOHHOE 00OTaIllEHUE I U3BIICUEHUS 30JI0Ta U JPYTUX TKETBIX METAILIOB.

IM'uapomMertanmyprudeckoe BCKPhITUE — TEXHOJIOTUS U3BJICUEHUSI METAJIIIOB U3 Py
Y KOHIIEHTPATOB C MCIOJb30BAaHUEM XMMHUUYECKUX PEAreHTOB B BOJIHBIX PAacTBOpAX.
Bxitouaet onepanuu BbIeIauBaHusl, COPOIIMU, SKCTPAKIIMKU U 3IEKTPOOCAKICHUS.
IM'uapoMeranmypruuyeckue METOJIbl MO3BOJISIIOT U3BJIEKATh IEHHBbIE KOMIIOHEHTHI W3
OCIHBIX M YHOPHBIX Py, KOTOpble HE MoAnaroTcs 3(P(HEKTHUBHOMY OOOTAIIECHUIO
TpaauIUOHHBIMU (pr3nueckuMu Metogamu. [llnpoko npuMenstoTcs npu rnepepadoTke
YPaHOBBIX, 30JI0TOCOIEPIKAIIUX, METHO-TTOPPUPOBBIX U MOTUMETAIIIUYECKUX PYI.

1.2. YpoBeHb KOMILJIEKCHOCTH MCI0JIb30BAHUSA ChIPbS

YpoBeHb KOMILIEKCHOCTH MCTOJIb30BAHUSI MUHEPAIBHOTO ChIPhSl XapaKTepU3yeT
croco0 BBIJIENICHUS] KOHIIEHTPATOB, 3JIEMEHTOB-CITYTHUKOB U OTXOJIOB MPOU3BOJICTBA
3 nepepadaThiBaeMOro Chipbsi. B MHUpPOBONW M OTEUECTBEHHOW MPAKTHUKE 3TOT
MOKa3aTelb OI[EHUBAETCS C MOMOILbIO KOA(PPUILIMEHTa KOMIIJIEKCHOCTH — OTHOIICHUS
Yyucia U3BJIEKAEMBIX IIEHHBIX KOMIIOHEHTOB K OOIEMYy YHCIy KOMIIOHEHTOB,
MPUCYTCTBYIOIIMX B PyJI€ B IPOMBIILICHHBIX KOHIICHTPAITUSX.

Koadpunment kommiekcuoctu (K~xomm~):

nI/I3B

KKOMH =
00111

TJIE Ny — YUCIO KOMIIOHEHTOB, U3BJICKAEMBIX B TOBAPHBIE MPOIYKTHI; Nyg,, — 0O0IIEE
YUCJIO IIEHHBIX KOMIIOHEHTOB B pY/JI€.

CoBpeMeHHBIN YPOBEHb Pa3BUTUSI O0OTATUTENBHBIX U THAPOMETAITYPTrUYECKUX
TEXHOJIOTUN TO3BOJSIET JOCTUTaTh BBICOKMX CTENEHEW KOMIUIEKCHOCTH, YTO JAET
JOTIOJIHUTENIbHBIN 3KOHOMUYECKUH 3 (DEKT U yMEHbIIIAeT 00BEMBI OTXOIOB.

2. lIpumepbl MeCTOPOXKAECHUI ¢ KOMILUIEKCHBIMH PyJIaMHu

BonpmmHCcTBO PYAHBIX MECTOPOXKICHUHN MHpa SBJISIIOTCSI
MHOTOKOMIIOHEHTHBIMH. ~ PaccMOTpyM  OCHOBHBIE  MPOMBIIUICHHBIE  THUIIBI
KOMIUIEKCHBIX PY/l U UX TIOMYTHbIE KOMIIOHEHTHI.

2.1. MeaHo-nop¢pupoBbie MeCTOPOXKICHUS



MenHo-nnoppupoBbIE MECTOPOKICHUS SIBISIOTCS KPYHMHEUIIUM HCTOYHUKOM
MEJId B MUPE U XapaKTEePU3YIOTCA BHICOKUM COJEP>KaHUEM MOMYTHBIX KOMIIOHEHTOB:
30J10Ta, MOJIUOJIeHa, peHus, cepedpa U APYrux dJIEMEHTOB.

OcCHOBHbBIE KOMITOHEHTHI:

» OcnoBHoii: menpb (Cu)

o [TontyTHbIE: 3070TO (AUu), MouOaeH (Mo), penuii (Re), cepedbpo (Ag), cenen
(Se), Tennnyp (Te)

Ocobennocru:

e MomuOneHuT u3 MEIHO-MOPPHUPOBHIX MECTOPOXKIAECHUM dYacTo obOoramén
penueMm (Re), coneprxanne KOTOpOro MoxetT gocturats 1,4-2,7 r/T.

« Menno-noppupoBbie Cu-Au-Mo MECTOPOKIACHUSA JEMOHCTPUPYIOT
MOJIOKUTENIbHYIO KOPPEJISIIIUI0 MEXAY coaepkanueM Au u Re.

o Penuii (Re) siBasiercst ogHUM U3 HanOoJiee IEHHBIX MOMYTHBIX KOMIIOHEHTOB —
ero MupoBbie 3amackl Ha 80-90% cCBsA3aHBI MMEHHO C MOJUOJEHUTOM MEIHO-
nophUPOBLIX PYI.

[Tpumepbl MECTOPOKICHUI:

« Kansmaksip (Y30ekucran) — komriekcHbie Cu-Mo-Au pyJibl ¢ MOBBIILIEHHBIM
conepxkanueM Re.

e MypyHnTay (Y30ekucTtan) — KpymnHeuIiee 30J0TOPYITHOE MECTOPOKICHHE, T/e
MeJlb U MOJIUOIEH SIBJISIFOTCS MOMYTHBIMA KOMIIOHEHTAMH.

« Meano-nopdupoBsie MecTopoxkaeHus Kazaxcrana (Akrorait, bo3miakosns,
Konsipat) — conepxat nonyTtHsie Au, Mo, Ag, Re.

Hecmotpst Ha HU3KME cpeHUE KOHIIEHTpAIMU STUX AJIEMEHTOB (COTHU ppb —
€IMHMIIBI ppm), MaciiTadbl JOOBIUM JENAI0T WX M3BJICYECHHE HSKOHOMUYECKU
BBITO/IHBIM.

2.2. [lomumeTa/LINYECKUE MECTOPOK/IEHHSI

[TonuMmeTtanauyeckue pyJbl — 3TO KOMIUIEKCHBIE PYJbI, COAEpKallle CBHUHEII,
LUHK, MEJTb, @ TAK)KE IIUPOKUMN CHEKTP MOMYyTHBIX KOMIIOHEHTOB.

OcCHOBHbBIE KOMIIOHEHTHI:

« OcHoBnblie: cBuHell (Pb), uunk (Zn)

o [TonytHbie: Menb (Cu), cepedpo (Ag), 30010 (Au), kaamuit (Cd), uaauit (In),
repmanuii (Ge), BucmyTt (Bi), cypbma (Sb), tannuii (Ta), cenen (Se), remnyp (Te)

Ocobennocru:

« B monumeramnnueckux pyJaax MOXKET U3BJIEKAaThbcs 10 20 3JIEMEHTOB H
noxy4dartbes 10 40 BUAOB TPOAYKIIHH.

o CBUHIIOBO-IIMHKOBBIE PYJIbl YACTO COAEPKAT MOMyTHhIE KOMIOHEHTHI: Cu, Au,
Ag, Cd, Wi, Sb, Hg, Se u ap..

« CoziepkaHrie OCHOBHBIX KOMIIOHEHTOB BapbupyeTcs oT 2-4% (OeaHbIe pyibl) 10
cBblle 7% (6oratbie pyibl).

o [Ipu MeTanmnypruyeckom nepesesne, KpoMe OCHOBHBIX, U3BJICKAIOTCSI OCTAIbHBIC
(momyTHBIE) KOMIIOHEHTHI.

[Tpumepbl MeCTOPOKICHUI:



o Punnep-CokonpHoe Mectopoxaenue (Kazaxcran) — KOMILJIEKCHBIE
nonumeramindyeckue pyast (Pb, Zn, Cu, Ag, Au, Cd).

« Keskazranckoe MectopoxiaeHue (Kazaxcran) — MemaHO-TONIMMETANTUYECKUAEC
pyZzbl ¢ nonyTHeIMH Pb, Zn, Ag, Re.

o Tekenuiickoe mectopoxaeHue (Kazaxcran) — monuMmeTamIndyeckue pyasl C
BBICOKUM cojiep:kaHueM Ag u Au.

2.3. AnloMHHHEBbIE MECTOPOKICHUS

AJIOMUHUEBBIE PYbI SIBISIOTCS KOMIUIEKCHBIM CHIPBEM, U3 KOTOPOTro, MOMUMO
OCHOBHOTO KOMITOHEHTa — QJIIOMUHMUS, U3BJIEKAIOTCS IIEHHBIE PEJKHE U PACCESIHHBIC
AJIEMEHTHI.

OcCHOBHbBIE KOMIIOHEHTHI:

o OcHoBHoOI1: amtomuHuit (Al)

o [TonnyTHeie: ramnumit (Ga), Banaguii (V), ckanguit (Sc), pyounuii (Rb), xeneszo
(Fe), Turan (T1)

Ocobennocru:

e MHOrOTOHHaKHOCThH ITPOU3BOJICTBA AIFOMUHHUS JIENIAa€T aKTyaJIbHOU Mpodiemy
MOy THOTO U3BJICYEHUSI PACCESIHHBIX SJIEMEHTOB.

o Mamnuit (Ga) u ckanauit (Sc) SABISIIOTCS KPUTHUYECKUMHU METAJNIAMH, IITUPOKO
MIPUMEHSIEMBIMU B 3JIEKTPOHUKE, 0OOPOHHOMN U a3POKOCMUYECKOU MPOMBIIIUIEHHOCTH.

« B 3aBucuMOCTH OT THIIa OOKCUTOB COJIEPKAHUE CKaHIUS MOXKET COCTaBIISITh 70-
120 ppm, a peakozeMenbHbIX 351eMeHTOB — 0T 400 10 2000 ppm.

[Tpumepsr:

« bokcuroBbie Mectopoxkaenust (ABctpanus, ['Bunes, bpasunusa, Kazaxcran) —
OCHOBHOE CBIPbE JIJIsl MPOU3BOJICTBA ATIOMUHUS C MTOMYyTHBIM u3BieueHueM Ga, V, Sc.

e Heenunonrie pyasl (XuOUHCKOE MeCTOpOXKIeHUe, Poccusi) — KOMILIEKCHOE
CBIPbE, U3 KOTOPOr0, MOMUMO aTIOMUHUS, U3BIEKAIOTCS PEIKUE U PEAKO3EMEIbHbIE
METAaJLIBI.

2.4. YpaHoBble MeCTOPO:KIEHUS

VYpaHoBble pyAbl YacTO COJAEPKAT IMIMPOKHI CHEKTP TMOMYTHBIX I[EHHBIX
KOMIIOHEHTOB, BKJIIOYas peliko3eMelibHbie 3jieMeHThl (P303), Metainbl nmiaTuHOBOM
rpyNIbl, 30J10TO, CEJIEH, TEPMAaHUM, CKaHINMN.

OcCHOBHbBIE KOMIIOHEHTHI:

e OcnoBnoil: ypas (U)

o [TonyTHbIE: peako3emenbubie 3neMeHThl  (P33), 3o0moto (Au), MeTamisl
matuHoBol rpynmnsl (Pt, Pd), cenen (Se), repmanuii (Ge), ckanauii (Sc)

Ocobennocru:

e TexHonorus mMoOJI3eMHOro CKBaXMHHOTO BhimenauuBanuss (IICB) ypana
MO3BOJISIET MOMYTHO M3BJEKaTh P32 U3 TEXHOJIOTHYECKUX PACTBOPOB.

« PazpaboTanbl TeXHOJIOTUYECKHE CXEMbI COPOLUMOHHOrO u3BieueHus P30 u3
pactBopoB [1B ¢ nonyuenunem 30% koHueHTpaTa okucios P303.

« B ypanoBbix wmectopoxaeHusix Kazaxcrana (XuaranmHckoe pyJIHOE IIOJeE,
Cemu30aif) 3apuKCHpOBAHO MPUCYTCTBHME METAIOB IUIATUHOBOM T'PYMIbI, 30JI0TA U
pPEeIKO3EMETbHBIX METAJIOB.



[Tpumepbl MECTOPOKICHUI:

o Xuarnuuckoe pyanoe nose (Poccust) — ypanoBblie py/ibl ¢ nonyTHbIMEU P30.

o Mectopoxnaenus FOxnoro Kazaxcrana u Y30ekucrtaHa — ypaHOBBIE PYJbI C
MOBBIIICHHBIM coAepxkanuem P30.

o Pynuuk «Cemuzbait» (Kazaxcran) — B TEXHOJOTMYECKHX pacTBOpax
oOHapy»XeHbI 0JIArOPOJIHBIE U PEAKO3EMETbHBIE METaJIbI.

3. TexHoJioru4eckue cxemMbl rJIIy0OKOM nepepadoTKu

Jlns  oOecrieueHHs] KOMIUIEKCHOTO —HCIOJIb30BAaHUS MHUHEPAIbHOTO  ChIPbs
MPUMEHSIIOTCST Pa3JUYHbIE TEXHOJIOTMYECKHE CXEMbI, coueTawmnue (unyeckue,
XUMUYECKUE U (PU3UKO-XUMHYECKUE METO 1B 000TaIeHUs U MepepadOTKH.

3.1. CenexkTtuBHas pJioTanmus

CenextuBHasi (u30uparenbHas) (aoTalus — METOJA pa3lieNIeHUs] MUHEPAJoB,
OCHOBAHHBIN Ha paznuuuu ux MOBEPXHOCTHBIX CBOMCTB
(runpodunsHoctu/TunpododHocTH). [lo3BOMNSET MOCHENOBATENHHO BBIACHATH U3
PYyAbl pa3InyHbIE [IEHHbIE KOMIIOHEHTHI B BUJIE CAMOCTOSTEIbHBIX KOHIIEHTPATOB.

CymHocTs nporuecca:

1. N3menpuenue pynabl A0 pa3Mmepa, 00ECIEUUBAIOIIErO0 PACKPBITUE 3EPEH
MUHEPAJIOB.

2. O6pabotka mynbnbl  (IOTAMOHHBIMU  peareHtamu  (coOupareny,
MEHO00pa30BaTEeNHU, PETYIATOPHL, IEPECCOPhI, AKTUBATOPHI).

3. [TocnenoBaTenbHOE BBIJCICHUE KOHIIEHTPATOB PA3JIMYHBIX MHUHEPAJIOB
MyTEM M3MEHEHHUS PEareHTHOr0 PeXXUMa U yCJIOBUH (IoTaIUu.

[IpeumyiecTBa ceeKTUBHOM (ioTaruu:

o [To3BOMIsIET TONyYaTh BBICOKOKAYECTBEHHBIE KOHIIEHTPATHI  OTACIBHBIX
METAaJJIOB.

o MUHUMU3UPYET MOTEPHU LIEHHBIX KOMIIOHEHTOB B XBOCTaX.

« O0ecneunBaeT BO3MOXKHOCTh KOMITJIEKCHOM MepepadOoTKH MOJTUMETAIITUYECKUX
pyA.

[IpuMepsl UCTIOIB30BAHUSA:

o CenexTuBHas daorarus Me€JTHO-CBUHIIOBO-IITUHKOBBIX pya c
MOCJIEA0BATEIbHBIM BBIJICJICHUEM MEIHOT0, CBUHIIOBOT'O U IIMHKOBOT'O KOHIIEHTPATOB.

o @oTarus 3070TOCOAEPXKAIIMX CYJIbGUIHBIX PYyd AJsI WU3BICYEHUS 30J10Ta,
CBSA3aHHOTO C CYJb(UIaMU.

3.2. Cnexanue

Cnekanue (ariioMepaniusi) — TEPMUYECKHI MPOIIECC, TPU KOTOPOM MHUHEPATHHOE
ChIpbE cMemuBaeTcs c (aocamMu (M3BECTh, COJAA, COJIb) M HArpeBaeTrcs [0
TeMIepaTypbl YaCTUYHOTO iaBieHus. OOpa3yronuiics crnek o0aagaeT MOBBIIIEHHON
PEaKIMOHHON CTIOCOOHOCTHIO, UTO 00JIeryaeT MociaeAyoee BhleIaunBaHue.

[Ipumenenue:

o [lepepaboTka OOKCHUTOB (CIIEKaHHE C€ COAOW JUISI  TMOCIEIYIOIIETO
BBIIIEIAYMBAHUS TJIMHO3EMA).



e BckpbITue 305161 U 30JI0LIIAKOBBIX OTXOJIOB CHEKAHUEM C OUPTOPUIOM HIIH
CyJib()aTOM aMMOHHUSI.

o [loaroToBKa CHIMKATHBIX MaTEPUATIOB, COJAEPXKAIIMX TSXKEIbIE IIBETHBIC
METAaJJIBI.

IIpeumymecrna:

« O0ecneunBaeT BHICOKYIO CTEMEHb BCKPBITUS TPYAHOBCKPHIBAEMbIX MHUHEPAJIOB.

o [To3BOMIsIET TIepepabaThIBaTh KOMILIEKCHOE CHIPhE C MOJYYEHUEM HECKOJIbKHUX
BUJIOB MPOYKIIHH.

3.3. BoiiesiaunBanue

BrimienaunBanue — npouecc CeIeKTUBHOTO PACTBOPEHUS IIEHHBIX KOMIIOHEHTOB
13 TBEPAOTO CHIPHSI C UCIOJIb30BAHUEM XUMUYECKUX peareHToB. Paznuyaior:

e KricioTHOE BBINIEIAYUBAHUE — HCMHOJIB30BAHUE CEPHOM, COJISIHOM, a30THOMU
KucioT. [IpumeHsieTcss s M3BJIEUEHUS MEAM, LHUHKA, YpaHa, PEIKO3eMENIbHBIX
AJIEMEHTOB.

o [llennounoE BhINIETaUMBAHNUE — UCIIOJIB30BaHUE PACTBOPOB €IKOTO HATPA, COJIBI,
ammuaka. [Ipumensiercss minsa nepepaboTku OOKCUTOB, HE(DETUHOB, BOIb(HPAMOBBIX
pyA.

o ABTOKJIABHOE BBIIIEIAUUBAHNE — IPOBOJUTCS MPU MOBBIIMIEHHBIX TEMIIEPATYPE
Y JABJICHUU [l YCKOPEHUSI pEAKIIUN U MOBBIIICHUS CTENIEHU U3BIICUEHUS.

« baktepuanbHoe (OMO)BbINETAYMBAHUE — HCIOJIB30BAHUE MUKPOOPTaHU3MOB
JUTSL OKUCTICHUSI CYJb(PUIHBIX MUHEPAIOB U BHICBOOOKICHUSI IIEHHBIX METAJIOB.

[IpeumyiecTBa THAPOMETATTYPTrUYECKOTO BhIIICIAUUBAHUS:

o [To3BOIsIET M3BIEKATH METAIIBI U3 OCIHBIX U YIOPHBIX PYI.

o MUHUMU3UPYET MOTEPHU LIEHHBIX KOMIIOHEHTOB.

o [To3BOJISIET KOMILJIEKCHO U3BJIEKATh HECKOJIBKO METAJNIOB U3 OJIHOTO PacTBOpA.

3.4. CopOuusn

Cop0b1us — mpoliecc n30MpaTesIbHOTO U3BICUEHUSI HOHOB METAJJIOB U3 PACTBOPOB
C UCIOJIb30BAHUEM TBEPJBIX COPOEHTOB (MOHOOOMEHHBIE CMOJIbI, AKTUBUPOBAHHBIE
YIJIM, CHHTETUYECKHE COPOCHTHI).

OcHOBHBIE METO/IbI COPOLIHH:

o MonnbIlt 00MeH — 0OMEH HMOHOB METAaJJIOB B PacTBOpPE Ha HMOHBI COpOEHTa.
[Iupoko mnpumeHsieTcs s W3BIeYeHUs ypaHa, P30, 3050Ta W3 IIMAHUCTHIX
PacTBOpPOB.

o AJicopOI1IUsi — MOTJIOIIEHUE MOJIEKYJI UJIM MOHOB OBEPXHOCTHIO TBEPIOTO TENA.
Ucnonw3yercst nist u3BiedeHus 3o0ii0ta aktuBupoBaHHbiM yriaém (CIP — Carbon-in-
Pulp, CIL — Carbon-in-Leach).

o DKCTpaKIUsl — U3BJICUCHUE METAUIOB M3 BOJHBIX PACTBOPOB OPTraHUYECKUMHU
PaCTBOPUTEISIMU C MTOCIEYIOMIEN PEIKCTPAKIIUECH.

[IpeumyiecTBa COpOLIMOHHBIX METO/IOB:

 Bricokasi ceneKTUBHOCTD (M30MPATENbHOCTh) U3BJICUCHHUS.

« Bo3MOXHOCTb M3BJI€UEHUS METAILIOB U3 Pa30aBIC€HHBIX PACTBOPOB.

« KomnaktHocTh 000py10BaHMUS.

e BO3MOXHOCTb MOMyTHOTO U3BJICYEHUSI HECKOJIBKUX METAILIIOB.



4. JxkoHOMHYECKAS 3(1)(l)eKTI/IBHOCT]) KOMIIVICKCHOI'0 HCIIOJIB30BaAaHUA

DKOHOMHYECKas 3(1)(1)6KTI/IBHOCTB KOMILNICKCHOI'O MCIIOJIb30BaAHWA MUHCPAJIBHOT'O
ChIpbsl ONPCACTACTCA BO3MOKXHOCTBIO ITOJTYUCHUA I[OHOJ'IHI/ITCJ'IBHOI\& TOBapHOfI
NpoOAYKOHMM M3  TIOMYTHBIX KOMIIOHCHTOB IIpU  OTHOCHUTCIIBHO HEOOJIBIITNX
AOIIOJIHUTCIIbHBIX 3aTpaTax.

4.1. PacueT cTOUMOCTH MOINYTHBIX KOMIIOHEHTOB

DKOHOMHYECKas OIICHKA IMOITYTHBIX KOMIIOHCHTOB BKJIKOYACT:

1. OnpeneneHne W3BJICKAEMBIX  3aMacoB IMOMYTHBIX KOMIIOHEHTOB B
OaTaHCOBBIX 3aMacax MECTOPOKICHUS.
2. Pacuér croumoctu no popmyiie:

CHOH = QI/I3B X CpI)IH X KI/I3B

rje:

¢ C\,on — CTOUMOCTbD MOIMYTHOTO KOMIIOHEHTA;

¢ ;35 — KOJTMYECTBO M3BJIEKAEMOT0 KOMIOHEHTA (T, KT, T);

o Cpu — PHIHOYHAS [IEHA KOMIIOHEHTA,;

o K.y — K03G(DUIIMEHT CKBO3HOrO WU3BIEUYEHUS (OT pyAbl 10 TOBAPHOIO
MPOIYKTa).

3. VYu4ér 3aTpaT Ha OMOTHUTEILHOE U3BJICUCHHUE MOMYTHBIX KOMIOHEHTOB.
OxoHomuyeckas 3 (HEeKTUBHOCTH JOCTUTAETCS IPU YCIOBUH:

CHOH > Z,HOH

TI€ Z o — JOTIOJHHUTENBHBIE 3aTPAThl HA U3BJICYEHHUE IO THBIX KOMIIOHEHTOB.

4. NurterpanpHas olieHKa — SKOHOMUYECKast 3P(HEKTUBHOCTH KOMILJIEKCHOTO
MCIIOJB30BaHUs MHOTOKOMIIOHEHTHOTO CHIPhSI B II€JIOM OMNpPEAENSeTCS U3 YCIOBUS
OKYyNaeMOCTH OOIlel CcyMMbl TpSIMBIX M KOCBEHHBIX 3aTpaT Ha J00bUy U
KOMIUIEKCHYIO EpepabOTKY ChIPBSI.

4.2. YMeHbLIIEHUE OTX0/10B

KommiekcHOe MCnoab30BaHNEe MUHEPAIBHOTO CHIPbSl MO3BOJSET CYHIECTBEHHO
COKpPAaTUTh 00BEMBI OTXO0B 3a CUET:

1. N3BneyeHns IOONOJHUTENBHBIX LEHHBIX KOMIIOHEHTOB M3 XBOCTOB H
IaMOB.

2. Hcnonb3oBaHus OTXOJ0B OOOramieHUs B KayeCTBE BTOPUYHOT'O CHIPbHS
(3aKJ1aJ0OUHbIE MaTEPHUAIIbI, CTPOUTENIbHBIE MATEPHAIIBI).

3. CHMKEHUS TEXHOT€HHOM Harpy3KH Ha OKPYXKAIOIIYIO CPENy.

OxoHOMUYECKHUH 3P(DEKT OT YMEHBIIEHUS OTXOA0B CKIAbIBACTCS U3:

o DKOHOMUH HA Pa3MEIIEHUH OTXOJO0B.

o CHIJKEHUA 3KOJIOTHYECKUX TUIATEXKEH.

o [Tonydenus: JOMOMHUTENBHONU MPOAYKIIUHA U3 OTXOJIOB.

4.3. IIpakTHYecKre NPUMeEPHI

Menb-MonubaeH-peHrneBOe TPOou3BOACTBO: M3Brneuenue penus (Re) u3z memnHo-
nophupoBeIX pya (MecTopoxaeHus Kambpmakeip, bosmakoins) npu niere Re ~$1000-



2000/kr obecrieunBaeT BBICOKYIO PEHTA0ENbHOCTh )K€ MPU HEBBICOKUX II€HAX Ha
Me/lb.

N3Bnedenue rammus W ckaHaus U3 OOKcUTOB: Ilpum mepepaboTke OOKCHTOB
nonyTHoe m3BiedeHue Ga m Sc mosBossieT nonydarb A0 5-10% momnoaHuTensHOU
MpUOBLUINA OT IEpePabOTKU PY/IbIL.

[TepepaboTka 30J101LTAKOBBIX OTXOA0B: PazpaboTaHbl TEXHOIOTUYECKUE CXEMBI
(baoTanuu, CrieKaHUS U BBIMIECTAYNBAHUS TSI U3BJICUCHUS PEIKUX U PEIKO3EMETbHBIX
METAJIJIOB U3 YIJIUCTHIX U 30JI0IUIAKOBBIX OTXOOB.

4.4. Ikoj0ro-3koHOMHu4Yeckuii 3¢ ekt

O06o01manuM KpUTepUeM 3KOHOMUYECKOU S(PPEKTUBHOCTU KOMIUIEKCHOTO
HCIIOJB30BaHUS MECTOPOXKJICHUN TOJIE3HBIX HMCKOMAEMBbIX SIBISIETCS MHTETPaIbHbIN
COIMATIbHO-3KOJI0T0-3KOHOMUYeCcKuH 3 Pext. OH BKIIOYAET:

« Pecypcocheperaronuii pakTop — cokpallieHre NoTepb [EHHBIX KOMITIOHEHTOB.

 PecypcoobecnieunBaroniuii akTop — BOBJICUEHUE B IEPEPAOOTKY TEXHOT'C€HHBIX
OTXOJIOB.

e DKONOTHYECKUN  (HaKTOp — CHUIXKEHHME HETaTMBHOTO BO3JCHCTBUS  Ha
OKPYKAIOILYIO Cpeny.

o ConanbHbIi akTOp — CO3/JaHUE HOBBIX PAOOUYUX MECT, pa3BUTHUE PETHOHOB.

Bomnpocs! Aj1s1 cCaMOKOHTPOJISA

1. YT0 noHMMaeTcs oA KOMIUIEKCHOCTBIO MCITOJIb30BAHUS MUHEPAIBHOTO
ChIpbSl M KaKOBbl OCHOBHBIE NOJAXOJbl K €€ peanu3aluu (coBMecTHas 00bIva,
pazzenbHoe oOoranieHue, ruIpoMeTaTypruaeckoe BCKpbITHE)?

2. Kakue mnomyTHble KOMIOHEHTBI XapaKTE€pHBI JIsI MEIHO-NIOP(PUPOBBIX,
MTOJIMMETAJUIMYECKUX, AJIIOMUHUEBBIX W YPAaHOBBIX MecTopoxaeHuil? Ilpusemure
IIPUMEPBI KOHKPETHBIX MECTOPOXKICHUM.

3. Onuiure  TEXHOJOTUYECKHE  CXEMbl  TiyOokoll  mepepaboTku
KOMIIJIEKCHBIX Py CEJIEKTUBHAs (iioTalus, ClIeKaHue, BhlllleJauuBanue, copouus. B
4EM IIPEUMYLIECTBA KAXKI0M U3 3TUX TEXHOJIOTUI?

4. Kak paccuuthiBaeTcsi skoHOMHUYECKass 3(P(HEKTUBHOCTh U3BICUCHUS
NOMYTHBIX  KOMIOHEHTOB? Kakue  (akropsl  y4YMUTBHIBAIOTCS [P OLIEHKE
pPEHTA0EIbHOCTH KOMILJIEKCHOT'O UCIIOJIb30BaHUsA?

5. KakoBbI 3K0JIOTHYECKHE MTPEUMYIIECTBA KOMIUIEKCHOTO MCIOJIB30BAaHMS
MUHEpPAbHOTO ChIpha? Kak OHO CHOCOOCTBYET CHIKEHUI0O OOBEMOB OTXOJ0B U
YMEHBIIIEHUIO TEXHOTEHHON HAarpy3Ku?
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