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JIAFOTCA B CAMOCTOATENbHBIE (PIIOTAaLMOHHBIE KOHIIEHTPAaThl, KOTOpbIe MOM-
BepralTcy obpaborTke Ha MecTe METOOM LIHAHHPOBAHHS HWIHM e Hanpaa-
JITFOTCS HA METAJUIYPrU4eckHe 3aBoIbl COBMECTHO ¢ APYT'HMH KOHLIEHTpaTa-
Mu. Ilpn Hamaguw B pymax TpYIHO(UIOTHpPYEMBIX ¢popM 30JI0Ta oOCY-
LIECTBIACTCS LHAHHPOBAHHE XBOCTOB CBHHLIOBO-LIMHKOBOH ¢QmoTartn
(pabpruct Ine Mouumo, Alipon Kunz).

OnpeneneHHOro BHHMaHHS 3aCIIy)XHBAeT OMBIT MEKCHKAHCKOMH ¢abprxu
ITauyxa o u3BNIeYeHHIO cepebpa, 30710Ta, CBHHIIA M IIHHKA M3 JIEXalbIX
XBOCTOB, HAKOTUIEHHBIX B T€YEHHE JUINTENLHOTO TepHoia paboTbl CPYIIb
NPeNpUATHH, PacrolloKeHHBIX B 9TOM CTapHHHOM T'OPHOPYAHOM patioHe.

21.1. ITepepaboTka cepnHeTHIX pya

Dabpixa Taiorsmuma (Mekcrxa)
[8, 10, 13]

@abpHka, pacrnioyioxkeHHas B ropax “Creppa Moape”, uMeeT TIpoH3Bo-
mTensHocTh 400 T pyaLI B CYTKH M SBIAETCS OXHHM M3 KPYNMHBLIX NMPOH3BO-
miTenei cepebpa, cpemHee comepkKaHHE KOTOporo B pymax cocrabisier S00
r/T. Cepebpo npefcTaBNeso B OCHOBHOM apreéHTHTOM, aCCOLMHPOBAHHBIM C
TOHKOBKDAIUICHHLIM 3070ToM (7 T/T). Pyma comepXHT Takke HEKOTopoe
KOJIMYECTBO MEIM M CBHHLA, HE HMEIOIIHX OTHAKO MPOMLILUIEHHOTO 3Haye-
HHUS.

B cooTBeTCTBIM ¢ NpHHATON TexHoormyeckoii cxemoli (prc.21.1.) pyay
IpobaT xo KpynHocTH -16 MM (1uekoBas apobriika 610x914 MM 1 KOpoTKO-
KOHycHad npobrmka 1350 MM) M H3MENbLYATIOT B 2 CTAaZMH B LMAHKCTOM pac-
TBOpe g0 kpyrHocTH 0,2 % xmacca mmoc 0,15 MM 1 80 % kimacca MHHYC
0,074 MM B MebimEax 2,3x3,05 u 1,83x2,44 M. Tlocne HIMeTLYEHHSA MyJbNa
nmocTtymnaer B crycTutens (14,6x3,6 M), H3 cImBa KOTOPOIo 300TO H cepebpo
0CaXIaI0T UWHHKOBOIl mbibio, OcaloK HanpaBidioT B METaJUIyprHyecKoe
otneneHue. CrymeHnslii NpOXyKT LHAHHPYIOT B Tpex paboTaroumx rocie-
posatenmbHO aruTaTopax Hoppa (9,15x7,3 M) i HarnipaBJIsIoOT Ha NPOMEXY-
TouHoe cryuieHne B 3 crycturens ((9,15x3,0 m). Cmas 3THX crycrurenei
HCMOMIbIYETCS B LIMKJIE HIMEIBYCHHSA, a CCYIICHHLIH MPOXYKT BHOBI TOCTY-
MnaeT Ha LHaHupoBaie B Y nocuegoBaTenbHo pacloIoKEHHbIX arHTaTopax
Hoppa (6,1x5,5 M). 3aTeM nyJbIia MOCTYNAaeT Ha CrYIIEHHE B 2 TPEXSIPYCHBIX
crycrutens (15,2x8,8 M), cryiieHHbIH NMPOAYKT KOTOPLIX BLIMYCKAETCH B OT-
BaJlL.

B HIKHBH Apyc 2-To TPOMBIBOYHOrO CCYCTHTENA IUIA MPOTHBOTOYHOH
OTMBLIBKH XBOCTOB 3aKauqHBaIoT CBEXYI0 Boxy. CIHB 9TOr0 CCYCTHTEN Ha-
MpaBisIoT B HIDKHKIH Apyc 1-T0 TIPOMBIBOYHOIO CCYCTHTENM, CIFB BEPXHEro
Apyca KOTOPOro HCHoML3YI0T KaK 060pOTHBIH pacTBop Is CLYCTHUTENEH 2-i
cTaJIHH UHAHHPOBAaHHS.
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XKHBaeTca B CTYCTITENE ([ AIICKOBOM (usibTpe DIiIMKO (COBMECTHO € XBOCTaMH KOH-
HEHTPALNIOHHOTO CTOJIA) 11 OTNPABASETCS Ha NJaBKy.

Obiee H3IBIIeyenne 30J0Ta B KOHUEHTPaThl Ha (abprKe cocTapiser
96,0 %, B TOM wiicne rpaBuTaLMeEif - 65 Y%.

Ha ctpouTemscTBo pabprxn xomnaHueii H3pacxoxoBaHo 7,7 MIIH.IOJLL.

IIpennonaraerca, uro k 1990 r. mobbima sonora na ¢abpuxe cocTaBuT
2,2 1. [Ipn 3TOM He HCKIOYAETCs, YTO pyaa MecTopoxnaeHHs “Oyn Kpux”,
XapakTepisyvioulasca Hanbosee BLICOKHM COAEpXaHHEM TrpadTa, MOXET
HanpaBIATbCA HA MEACTIIABIIILHBIH 3aBOJ (B KA4ECTBE 30JI0TOCOIEP KALUEr0

-~y ¢umoca) 63 npemBapHTETLHOrO 06oraLICHH.
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PY/bI, COOEPXAIUME XUMHUYECKUE NEINMPECCOPLI U
[MPUPONHBIE COPBEHTHI 30JIOTA 1 CEPEEPA

B nanHoMm pasjene paccMOTPEHbI Hay9HO-TIPHKIIAIHBIE acneKThl mpobie-
MBI H3BJIEYCHHS OaropOJHbIX METaJUIOB H COMYTCTBYIOIMMX MM IEHHBIX
KOMITOHEHTOB M3 Py, TEXHOJIOrMYeCKass YMOPHOCTb KOTOPBLIX CBA3aHa C
MPHUCYTCTBHEM MHHEPANbHLIX KOMIOHEHTOB (Melh, cypbMa, MHPPOTHH,
copOIMOHHOAKTUBHLIIT YIIIEPO M Ip.), MPENSTCTBYIONIHX H3BICUCHHIO I U-
AHUCTOPACTBOPHMBIX QopMm 3010Ta H cepedpa B FHAPOMETAILIY]-
THY9ECKOM LIMKJIE,

Pa3smen cocTouT 13 4-X raB.

I'masBa |3 nocesiieHa BonpocaM nepepaboTKH Py, COAEPXKAIHX [Ha-
HHCHIIbI, BOCCTAHOBHTEI H IPYTHE XHMHUYECKHUE JenNpeccop bl
3oi0Ta ¥ cepebpa (pvib! TexHONMorHyeckoro Trna “B”). B coorBercrBHU ¢
NpeMIoXeHHOH KnaccH(ikaureit (cM.rmasy 3), X JaHHOMY THITY OTHECEHbI
cypbMsHHCTBIE (Bsy), MemucThie (Bcu), muppoturconepxanme (Bres), cep-
HHCThIe (Bs) m TewrypHcrbie (Bre). pympl. ChopMymipoBaHbl OCHOBHBIC
NPUHLIMIBI 06oraueHts M METaJUIypruyeckoil nepepaboTKH yKa3zaHHbIX
pya. OrnpeleneHbl oNTHMANbHbIE CXEMBI H PEXHMBI LHAHHPOBaHHS PYI H
KOHLICHTPATOB, COIEPXALIHMX XMMHYECKHE JICNpeccopbi 3010Ta U cepebpa.
PaccMoTpeHbr BO3MOXHOCTH TEPMHYECKOH MACCHBAINI MHHEPATOB-NIPHUME-
cel, MPenATCTBYIOUIMNX Mepexony Au o Ag B IIMAHHCTbIC pacTBopbl. Ontica-
Hbl 0CO6EHHOCTH ()IIOTALIMOHHOTO 06OoTaLeHHs H THIAP OMETaJUTyPrHYeCKOF
CEMEKUHH MEIFCTBIX, CYPbMSHFICTBIX, CEPHHCTBIX, TEIUTYPHCTBIX (CEIeHHC-
TBHIX) PYA 3070Ta M cepebpa, obecneynBarounte Heo6X0MIMYIO MOTHOTY H3-
BJIEYEHHS OMaropoIHBIX METAJUIOB H KOMITIEKCIIOCTE HCMOJL30BaHHS MHHe-
PanbHOro ChIpbA.

B rmaBe |4 MiI0XeHb! TEOPETHYECKHE H NPHKIIAMIBIE OCHOBBI MPo-
mecca THOKapb6aMHIHOT O BBIIECTAYHRAHHS YITOPHBLIX 30JI0TO- H
cepebpocosiepKalHX PV M NoKa3aHbl MEPCHEKTHBBI HCMOML30OBAHUA THO-
KapbaMHIHOH TEXHOJNIOTHH B THIPOMETAJUTYPIHYECKOH MPaKTHKE H3BJIEUe-
HHS 30JI0Ta U cepebpa M3 PYd H KOHLUEHTPATOB, OTHOCAINMXCA K HAHHOMY
TeXHoJNoruueckoMy THiy (“B”), a Takxke U H3 11eKOTOPBIX APYIUX Pa3HOBHI-
HOCTEH YIIOPHOTO 30I0TOPYIHOLO ChIPBS.

[masa 15comepxuT HaydHO 060CHOBAHHbIE PEKOMEHIALIMH 10 H3IBIIE-
YEHHIO 30J10Ta U cepedpa 3 Py, XapaKTepH3YIOLUHXCS eCTeCTBEHHOMH cop6-
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LIMOHHOH akTHBHOCThIO (PYZB! TeXHoyorHdyeckoro THma “I™). OmmcaHsl
0co6eHHOCTH H 060CHOBaHbI palMOHaIbHBIE METOIbI LIHAHHCTOrO BRHILICTIA-
guBaHUA YrMCThIX ([yrn) ¥ riMHUCTBIX (Tra) pyH, coliepXaumx MPHPOAHBIC
copbeHTBI 3010Ta M cepebpa. M31moXeHBI OCHOBHBIE MPHHUMITEI COp 61 OH-
HOr'0 IMaHHPOBaHUA YTJIEPOACOACPKAIMX H [IHHUCTHIX PYH, a TakXe LHa-
HHPOBAHHUSA YTJIMCTBIX PYA C NpeaBapHTENLHBLIM OKHCIEHHEM yrilepona XJop-
COEPXAINMK areHTaMH. PaccMOTpPEHBI TeopeTHYECKHe H MpHKIIaJHbIe ac-
MEKThl TEXHOIIOIHH OKHCIMTEILHBIH 00XHI - UHaHHPOBaHHE NPHMEHHTED-
HO K YTJIMCTBIM 30JIOTBIM PYAaM M KOHLIEHTPaTaM C NOBLINIEHHOH copOuH-
OHHO¥M aKTHBHOCTBHIO. [loka3aHbl BO3MOXHOCTH HCIOIL30BAHHS OMNCpalMi
MexaHHdeckoro oboramenus (GaoTalms, obecuuraMimBaHHe H Ip.) B CXeMax
repepaboTKH YITHMCTHIX H LIIaMHCTRIX PYA.

B 3axmounTensHo# 9acTy pasgena (f 1 a B a 16) chopMymMpoBaHb! 06-
e PEKOMEHIALMH Mo nepepaboTke 30I0ThIX H cepeOpSHBIX PYA, OTHOCH-
IMXCH K TEXHOJIOIMYECKHM pa3HOBHIHOCTAM Bcu, Bss, Bres, Bs, Bte, [y 1
Crn.

FTTABA i3

HU3BITEYEHUE 30JIOTA U CEPEBPA M3 PV, COLAEPXAILUX
HMUAHHUCHUABI U APYTUE XUMHWYECKH AKTHUBHBIE I[TPUMECH

B cooTBeTcTBHH ¢ mpeAcTaBlIeHHOH paHee knacchukauued K TaHHOMY
TexHoJorsmyeckoMy THITy (“B”) oTHecewm Memicthie (Bcu), cypbMsSHHCTBIE
(Bss), muppoTHHOBBIE (Bres) pyibl, coliepXalmye MHHEPambl, KOTOpbie obaa-
JaloT UHaHHCHIHBIMK (morytoTHTeH NaCN) M BoccTaHOBHTEILHLIMH
(mornotutert O:z) cBofictBamMu. B 3Ty e Ipynmy BKIIOYEHB! PYIbl
(KOHLIEHTPATHhI), 30JI0TO H cepebpo B KOTOPHIX MpeAcTABNCHBI COOCTBEHHDI-
MM MHHEPAJIbHBIMH 06Pa3oBaHHAMH, COIEPKAlllIMH B CBOEM COCTaBE Cepy,
CYPEMY, MBIIOLAK, TEITYpP, celeH (aypocTHOMT AuSbs, reccut AuTes, apreu-
TAT WIH aKaHTHT Ag:S, nupaprdpuT AgiSbSs, npyctut AgsAsSs u opyrue
cymbgocomn cepebpa, xanasepur AgaTe, HayMaHnT AgaSe W 1p.), BHITION-
HEOLOHeE, KaK Obuto mokaszaHo B pasgene 2.4, poim,”BHYTpeHHUX” XHMMHYe-
CKMX JerpeccopoB 30710Ta M cepebpa B muanyictoM mpouecce. Hanbomee
THITHIHBIMH TIPEICTABUTEIAMH TAKOI0 polia MAaTEePHANIOB ABILIOTCH cepeb-
pAHLIC pYZBl H KOHLIEHTPATHI, comepKamme Ag npeHMYIUecTBEHHO B CYIlh-
dumHoit ¢popme (Bs), a TakXe TEIUTYPHCTHIE pyIL! 30510Ta M cepebpa (Bre).

344

R

e

o

L

Rl

-. i
g

o



PN
Ry

@

L

Lo
R

N #

po——

Pe3yilbTaTbl MHOIOYHCIIEHHBIX HCCIIEXOBAHHIA (B TOM YHCIE BbIMOTHEH-
HbIX B MHHCTHTYTE “Uprupemmer”) u cymecTsyronas npakTHka nepepadoTKy
PYIHOrO Chipbf MO3BOJSTIOT BBIACHHTH 4 NPHHUMITMANLHLIX BAPHAHTa H3-
BJICYEHHSA 30JI0Ta U cepebpa U3 pyJ TexHoIorHYeckoro Trna “B”:

I. HemocpemcrBeHHoe UMaHHpOBaHHe pyabl (KOHLEHTpaTa) ¢ cobmose-
HHEM CMELMAaJIbHLIX YCIIOBUH, NMPH KOTOPBIX XHMHUECKas JENMPECccHd 30J10Ta
W cepebpa MHHeEpadbHBIMH KOMITIOHEHTaMHM NPOABINETCS B MHHHMAIbLHOI
CTETeHH.

2. IfnaHupoBaHue pyabl (KOHLIEHTpaTa) Nocie npeaBapHTENbHOIT XUMH-
YEeCKOH WIIH TEPMOXHMHYECKOH IMOArOTOBKH PYJIHOr0 MaTepHala, UMeroleit
LETbIO TIEPEBOJ XMMHYECKHX JIETIPECCOPOB B MEHEEe aKTHBHYIO, a 30J10Ta H
cepebpa - B HoJlee jlerko iHaHupyemyro gopmy.

3. BriBeieHHE XHMMIYECKH aKTHBHBIX NMpHMeceif 10 [MaHUPOBAHHS METO-
AAMH MEXaHHYECKOr0 MM XMMHYecKoro of6oratenus ¢ rnocienyiolei nepe-
paboTKOii rmoryyaempiX MPOIYKTOB B OTAS/LHOM TEXHOJIOIHYECK OM LIHKIIE.

4. NunpoMeramrypriuyeckas nepepaboTka pyab! (KOHLIEHTPaTa) ¢ NpHMe-
HEHHEM HEI[H a HH CT bl X pacTBOpHTENeH 30510Ta U cepebpa.

Beibop Hauboiee paunoHalIbHOrO BapHaHTa 3aBUCHT OT psala (aKTo-
POB, B TOM 4ucle: abCOMOTHOrO CONEPXAHUA H XHMHYECKOH aKTHBHOCTH
MHHEpaJIOB-NpHMeceil, XapaKkTepa acCcOLHMALMH 3THX MHHEPAJIOB C 30JI0TOM
u cepebpoM, MHHepanbHOI GOpPMbI caMuX GIIArOpOAHBIX METATOB B HCXOI-
HOM Cbipbe M T.A. CyIIECTBEHHOE 3HaYeHHEe TIPH 3TOM HMeI0T abcomoTHas U
OTHOCHTENLHAS 1IEHHOCTh XHMMHMYECKHX JETIpeccopoB 30JI0Ta 1 cepebpa, 06-
yclnaBiHBarouie 1enecoobpa3HoCcTs HX MONYTHOTO HM3BJICYECHHS B COOTBET-
CTBYIOIOHE TOBAPHLIE MPOXYKTHI. [IpH HH3KHX KOHUEHTPAUHIX XMMHYECKHX
IETPECCOPOB B HCXOAHBIX PYHaX M KOHLUEHTpATax daule BCEro PeKOMEHLY-
IOTCH K HCONB30BaHHIO BapHaHThl |, 2 M 4; B ciryyae 3HAYMTEILHOW LicH-
HOCTH YKa3aHHbIX KOMIIOHEHTOB (M€Ib, cypbMa, TeyuTvp H Ip.) 6omnee npen-
MOYTHTEIICH BapHAHT 3; MpH HAIMYHKH “BHYTPEHHHX” XHMHYECKHX Jenpec-
COpPOB - BAPHAHThb! 2 U 4 H T.I.

Hunxe maerca kpatkas XapaKTepHCTHKa KajXJIOro H3 TIepeylicIIeHHbIX Ba-
PHAHTOB H ONpedeieHbl BO3MOXHbIE IPAHHLIb] HX MPHMEHEHS B MPOMbIIN-
TEHHOH NMpaKTHKE.

13.1. Ycaorus mmanupoBanug pya (KOHLEHTPaToR),
OTHOCANTXCH K TCXIIoJIoTHYecKkoMy Thay “B”

COBPBMCHHGH 30]’10'1‘01106]:!8310[1[35! ]'IPOMI:HH.T]CHHOCTI: pacnonaracr pﬂ~
JOM METOIOB H TEXHOIMOTHYECKEIX TMPHEMOB, TMO3BOIIATOUIHX OCYIHCCTBJIRTB
HETIOCPEACTBEHHOE IIMAaHHPOBAHHE 30JI0TO- M CEpeOPOCOMEPKANIIX PYX
(KOHLIEHTPATOR) NIpPH HAIIMYHK B HHX XHMHYECKH AKTHBHBIX MHHEPaIOB
MEIH, CYPbMBI, XENe3a M IPYTHX MeTa/uIoB. Bo3MOXHOCTH Takoro poza
TEXHOJIOTHH OTIPEHENAIOTCH XapaKTEPOM H BEIUMYMIION ACNPecCHpVIOUIEro
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BIMSTHHSA YKa3aHHBLIX KOMIMOHEHTOB HA Mpolecc NHaHHpoBaHud. [TocrenHsas
B CBOIO OYEpENb XapaKTepH3yeTcs ABYMS MPHIHAKAMH: “IIMaHUCHIHOCTHIO"
W BOCCTaHOBHTENbHOI CrTOCOOHOCTHIO PYTHOrO MaTepHala, MocTyNAafomero

Ha FHIpOMETAaJLTyprHUecKyIo nepepaboTky.

TepMuH “LUHAHUCHOHOCTL” HMEET TOT X€ CMBICIT, YTO H “KHCITOTOEMKOCTb” PYIIbl
(B KHCIIBIX cxeMaX THApPOMETATYpraveckoi nepepaboTKil MHHEPAJbHOTO ChipbS)
HJIH “XJIOPOEMKOCTL” - MpH THAPOXJOPHPOBAHHH 30JIOTOCOAEPXALUHX PYHA, KOH-
LEHTPAaTOB H OrapkOB WM NPH XNOPHOM 06e3BpexiBaHiH XBOCTOB LIHAHICTOrO
npouecca. ITuaHHCHIHOCTL pyabl (KOHUEHTpaTa) MOXeT ObITh JIerKO YCTaHOBJEHa
KOJIHMECTBEHHO NyTeM onpeaeiieHus obiwero xuMuyeckoro pacxoga NaCN (ua B3a-
HMOeficTBHE ¢ pyIHBLIMH H OpoRoofpa3yoliHMH KOMNOHEHTaMH), HeoBXomIMOoro
A5 DOCTHXeHHA TpebyeMblX NnokasaTenel H3BIeYeHNd 30J0Ta If cepebpa B rTHApoMe-
TanaypruyeckoM LHkie. Kak npaBuio, oHa 3aBICHT OT KOHLIEHTPALHMI aKTHBHOTO
(cBoGomHoro) NaCN B BbiillelayHBaIOUIMX PAcTBOpPaX M MPOMOJIKIITENbHOCTH Bbi-
ienayuBaHig.

[{Hanuposanme rpu HU3KkUX KoHUeHTpalmax NaCN (¢ nepHomnyeckuM
NMOAKPErUIeHHeM PacTBOPOB CBEXUM LMAHHIOM) Tpebyer 66mbmueii nponoi-
KHTEIIbHOCTH BbIlLEIaYMBaHNA, HO C APYroi CTOpPOHbI - oGecneynBaeT JIo-
CTHXXEHHE BBLICOKHX TOKa3aTelel H3BIICYeHHs 6IaropoaHbBIX METalUIoB MNMpH
MEHbIIEM CYMMapHOM Pacxojie PACTBOPHTENS. DTHM HEPEIKO MONL3YIOTCS B
NPOMBILUIEHHOH NpaKTWke NpH nepepaboTke Pyn ¥ PYAHBIX NMPOIYKTOB,
00IaMalOLIMX MPEHMYIUECTBEHHO LIMAHHCHAHBIMHM CBOHCTBAMH, HamnpHMED,
OKHCJIEHHBIX METHBIX PYX, MOCKOILKY HIBECTHO, YTO CKOPOCTh PAacTBOPEHHS
Au B cnabeix (0,5 r/n v HHKE) IHAHUCTHIX PacTBOPax 3aMETHO MPEBOCXOOUT
CKOpPOCTh B3aUMOMEHCTBUS MEIbCOEPXKAIUX KOMIToHeHTOB ¢ NaCN.

B yactHocTH, Ha (abplike Paun-Paon (Kanaga), nepepabarsiBarouleil METOAOM
LITAHHPOBaHHA 30J0TOCONEepXaulile XBOCTbl MeJHO-LITHKoBOI1 (qotaunn (0,19 %
Cu), cHuxeHle koHuentpaunit NaCN B nepsom arurartope ¢ 0,3 go 0,05 r/n it BO
" BTOopoM - 10 0,175 r/n (npu coxpaHeHIty B OCTanbHbIX arutaTopax CNaCN Ha YPOBHe
0,3 r/i1) No3BOANUIO CHIIBNTL PCXOA LUKaHIIa ¢ 2,4 1o 1,5 kr/t 6e3 cHixkeHlis rnokasa-
Tesell 113BJIeyeHHs 30M10Ta (5, 6, 10).

IIpy HamM9¥M B HMCXOJHBIX PyHax CyIb(HIHBIX MHHEPAJIOB, HIPalOIMHX
pOJIb HE TOJNLKO LIMAHHMCHIOB, HO H BoccTaHoBHTeNIeH, 3QdeKTHBHOCTL JIaH-
HOC'O TEXHOJIOCMYECKOro MpHeMa CYIIecTBEHHO cHIkaerces. [Ipoliece unaHu-
poBaHMA B ITaHHOM CIIygac TMPHXOIMTCH BECTH NPH KAKHX-TO CpPEIHHX
{onTuMambHbIX) 3HayeHHAX Cnacn, yuuThIBaomux oba ¢axTopa: H3BiIcde-
HHe 30510Ta (cepebpa) u pacxox NaCN B ruapoMeTanrypru4eckoM 1RKIE.
Jirs xaxnoH KOHKpeTHoH pymbl (KOHLIEHTpaTa) 3TOT ONTHMAalbHbIN npenen
OMpexeTAeTCs TaKXKe BMOJHE KOHKPETHOH BEMMYIIHOK, 060CHOBAHHOI 3KO-
HOMHWYECKHMH pacyeTaMH.

Tak,nanpumep, I1.K.CxoGees [468], conocrapnss 3aTpaThl Ha LIIAHHA CO CTOH-
MOCTBEO  H3BJIEKaeMOro 30J10Ta [3 MHPPOTHHCOMAEpPXalilX  KOHUEHTPaTOB
(Apmemoscxozo pyaHIiKa) NPH 1ICNONL30BaHMI pacTBOopoB NaCN pasznHuHOil KOH-
LIEHTPALll{H, MpHIUeJ K BbIBOAY, YTO ONTiIMalbHasf, 3KOHOMHYECKIl ONMpaBlaHHas
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KOHLEHTpaLMsA 1HaHHIa B JIaHHOM cly4yae Haxoautcs B npenenax 0,7-0,9 r/n
(puc.13.1). [Tpumenerne 6onee crabuix pacrsopor (0,5-0,6 r/n NaCN) npuBoauT x
HEKOTOPOMY HEION3BNEYEHHIO 30710Ta B LMKAE UHAHMPOBaHHY. HanpoTHB, npH
MOBLIIEHHON KOMIUEHTPALIHH pacTBOpPHUTENS 3KOHOMHYHOCTb lIMAHHPOBAHHUSA CHH-
XKaeTcs BCAeNCTBHE YBETIIYEHHS CTOMMOCTH LIHaHNa.

Ha puc.13.2 npuBemeHs! pe3yabTaThl BHITTOTHEHHBIX HaMH (COBMECTHO C
O.A.XMeIpHULIKOH) Tab0paTOPHBIX HCCIIENOBAHHE 10 LIHAHHPOBAHUIO ()IIo-
TALlMOHHOI O KOHLIEHTPAaTa Toro xe ApPTEMOBCKOro PYIHIKA, COACPXKALIEro,
Hapsay ¢ nuppoTuHoMm H nuputoM (Fe 39,8 %; S 37,8 %), mo 2,6 % memu,
rmasHbIM o6pa3oM, B BHIe XadbkonupHuTa (~60 % oT obuiero comepxaHns
Memi) 1 xapboHaTos (~30 %). ComepxaHue 30m0Ta B KoHueHTpaTe 140 r/T.

0

g
'E‘ ’ ’ \ Piuc.13.1. Kpusas 3xoHo-
54 p , MITYHOCTH LIMaHHPOBAHHA NH-
3 I ' \ PHT-HHPPOTHHOBOTO KOH-
% 2 LEHTPATa B 38BHCHMOCTH OT
X [ \ KOHLIEHTpaLUMl L1aHHaa B
3 0‘ _ pacTBope (nanHbie 1959 1.)
S 004} 405 408 -G 412 Gtk @J’?\QIE 420
S
&5 2 N

o \

Kowuenmpayus NalH, 7

W3 puc.13.2 BUOHO, UTO BhilenaYHBaHHe 30m0Ta crnaboiMir (0,05-0,5 r/m)
pacTtBopamu NaCN npoTekaeT 4pe3BplyaiiHO MEIJIEHHO, XOTS M COMNPOROX-
JaeTcd IOBOILHO BLICOKHM pacxomoM pacTBopHTens (xo 7 xr/r). TIpouecc
PacTBOPEHHS 30I0Ta B HaHHOM CIIy4ae CHILHO JACIPECCHPYETCS NMPHMECIMH,
OTIEPENEIIONIYI0 POML CPEMH KOTOPLIX MIPAIOT MHHEpamb! MemH. Bricokas
XHMHYecKass aKTMBHOCTh MEIM B FMAPOMETAJITYPru4eckoM Mpolecce obyc-
JIaB/IMBaeT HEOOXOMIMOCTL HCMOIbL30BAHUSA (B IEMIAX IMOBBIIICHHUA H3BJIEYE-
HHUS 30710Ta) OTHOCHTENLHO KPENKHX LHAHHCTLIX pacTBopos: 1,0 /1 W BHI-
1me. _

BmecTe ¢ TeM, MOIy4yeHHbBIE pe3yabTaThl YOS HTEMEHO CBUIETENLCTRYIOT
0 TOM, 4T0, KpoMe konieHTpauun NaCN, cyinecTBeHHo€e BIMAHIE Ha Moka-
3aTE€NH LHAHMPOBAHUA VYIMOPHBIX (METMCTBLIX, MUPPOTHHOBBIX ¥ JP.) PYA
OKa3bIBAKOT YHCIIO CTAMHI M 0611as MpoxXOIDKHTENLHOCTD BhILEIAYIIBAHHA.

Benenersie o6pa3oBaHHs GoNBIIOre KOMHYECTBA BOJOPACTBOPHMMBIX
6aJTacTHBIX coleif (KOMIUTEKCHBIE LIMAHMBI XKENEe3a, OKCH- M Cyib(hocomH
CYPbMbI, THOIIMAHATLI HATPHSA, Xelle3a U Ip.) BhIEIIa YMBAIOLIHE PACTBOPDI
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B 3HAYUTEILHOH CTENECHW yTPa4YHBAalOT CBOKO PACTBOPHIOLIYI0 CIOCOGHOCTH
To OTHOLIEHHIO K 3070TY M cepebpy, Haxe NMPH HAIHYHH B pacTBopax CBO-
6omoro NaCN ¥ 1iHaHHCTOPAacTBOPUMEIX (hOpM 6I1aropoHBIX MeTaIoB.
JlaHHoe fgBAECHHE, HMEHyemoe “ycTanocThio” pacrBopa (oM. paszen 2.2),
IOCTaTOYHO XapaKTepHO IUIA Mpoliecca IHaHUPOBaHMA PyH (KOHIEHTpa-
TOB), OTHOCSIOMXCSA K TEXHOJIOTHYeCKOMY THITy “B”.

.
S

'S
, Xem

ﬂac.rm? SolN

Codepwanve Av 8 xBocmax odpobomru, Y
: >
c3 =

8 L/ Z
podanwumenbnocms adpadomry, -'/

Puc.13.2. PesynsTaTh! ONBITOB MO LHAHHPOBAHHIO MEIICTOrO 30J10TOrG
KOHUEHTpaTa (Apmemosckuit pygHIK) .
Cnnoutpie mHHKK - cofepXKaHife Au B XBOCTaX LITAHIPOB2HIIA, NYHKTIIPHLIE
mins - pacxox unaduaa. Konuenrpawia NaCN g briienaviparommx
pacrBopax:1-0,05;2-0,1;3-0,2;4-0,5:5-1,0:6-2,0:7-4,0 r/n.
L, 11, 111 - crapgun Bhuenayisanus (no 8 u).

B kavyectpe npiiMepa MOXHO cocaThes Ha onbiT paboret pabpuky Moppy Beavio
(bpasnmis) [47), nepepabaTbiBaBLUeli NHPPOTHHOBEIE 30J0TOCOAEpXauliie pyasl (28
% nuppoTuHa, 12-20 r/t 3o5n0ta). [pn n1aMensueHinn pyasl MHPPOTHH KOHLIEHTPHPY-
€Tcs, B OCHOBHOM, B HJIOBOH (PpaKuiH, KOTOpAs NOIBEPTaeTcs LIIaHIIPOBAKHIO B
ariTaTopax NMHeBMAaTHYECKOro THMa ¢ HHTeHCHBHOII aspauneil nyabnsl. OnTHMaNb-
Has NPOLOJIKHTENLHOCTL aHHpoBaHuA [2 4. bonee mnuTeNbHas aruTatiis fipuBoO-
JMIT K BOCCTAHOBJEHMIO PACTBOPEHHOrO 30J0Ta MHIPPOTHHOM Il MPOLYVKTAMH €ro
XIMHYECKOTO Pa3jIOXKeHHs,, B PE3YNLTaTe Yero rnorepi 30J0Ta ¢ XBOCTAMIL Mpil yBe-
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JIIYEeHHH BpeMeH LHHaHHPOBAHHA He TOJIbKO HE CHIXAKTCH, HO !l HﬂOGDpOT - pe3ko
BO3pacTaroT. OTMC‘!EHO, YTO YBEIMYEHHE LIEJIOYHOCTH MNYJbIIbl Bhili€ ONnpele/IeHHO-
o Npenaecjia Tak¥Xe MOXET ABHThCH l'lpH'-{liHOﬁ HEOAOH3BICYCHHUA 30JI0Ta B pacTBOpPbI.

Ha dabpuke Xopmcmeiix (CLLIA) no BBefeHHS TEXHONOTHH “Yyrojib B myjsne”
Mpouece HHaHUPOBaHHS MHPPOTHHCOAEPKALIIX LLTaMOB TaKXe MPOH3BOAHICS MPH
HenpepbIBHOM nojlaye BO3AYXa B NyAbAYy W MPH MHHIIMATLHO BO3MOXHOH KOHLIEHT-
paLiH 3aniHTHOH wejoyn (13Bectn). KpoMe TOTo, ¢ LUenbio MOBbILLIEHHS COMEPXaHHst
30JI0T@ B LIHAHHCTBIX pacTBOpax, MocieqHue NMoABepraiuch MHOTOKPATHOI peuup-
KYJSIHK B TEXHOJIOTHYECKOM LIHKIIE, HECMOTPS Ha TO, YTO MpIl LHaHIPOBaHHH Ha-
Omofianocy oGpazoBaHye B pacTBOpax oT | 10 2 /A TiOLHAHATOB, KOTOpbIE Bbi3bi-
BaJlll JOMORBHTENbHbIE MOTEePH UHAHKUNa. M3BeyeHnie 3010Ta B LIHKIIE LJHAHHPOBaA-
HHA LINaMOB cocTaBnsio 82 %, coaepxaHHe MeTaia B OTBadbHbIX XBOcTax 0,2 r/T
[7, 47].

IlnaHupoBaHHE PYH, COEPKAIIMX XMMHYECKHE JIENpeccophbl 30JI0T4, B 2
HIIH HECKOILKO MOCIEeNOBATENbHbLIX CTagHH ¢ OOHOBJIEHHEM BbIlEIayH-
BAalOUIMX DPACTBODOB IOBOJbLHO YacTO MCIONL3YETCHd B TPOMBILIICHHOH
MpakTHKE W TO3BOJAET HOCTHIaTh BBLICOKHX MoKasaTellel H3BIICYEHHA Me-
TaJUra Xaxe MNpH BeCbMa CHILHOBLIPAXEHHOH TEXHOIOTHYECKOH YNOPHOCTH
nepepabaThIBAEMOr0O ChIPbA.

Ha puc.13.3 rpadmyeckn npefcraBieHb! pe3ynbTaThl NaGOpPaTOPHbIX 3KCIEpH-
MEHTOB MO LIaHHPOBAKINC MNPOAYKTOB CYAb(IANO-LIENOYHOTO BhlllleNadliBan!is
KOHIIEHTPATOB, MOJYYEHHbIX NpH 06OoralueHuI 3010To-cypeMstibIX pya Capeliaxcko-
2o MecTopoxneHiis [46]. Kexn cyppMsiHOro Bbiulenaunsanus conepxani 0,8-1.0 %
Sb. Kpome cypbMbl (MpHCyTCTBYIOWIEH B KeKaX KakK B TBEpAOil, Tak H B PacTBOpEH-
Holl hopme), B Ka4YeCTBe XIIMHYECKHX JeNpeccopoB 30J0Ta MpH LIaKHPOBAHUH Bbi-
CTYnajdH HEOTMBbIThIE LuesiouHble peareHThi: Na2S, NaOH u ap. B pesyabTaTte cyM-
MapHOTo IeMpecclpYIolero ReficTBIS YKa3aHHbIX KOMIIOHEHTOB YXKe Mocae nepsbiX
|2 ¥ wiraHHpoOBaHHs pacTBOPeHIie AU NMpakTHYecKil NPeKpaTiioch, JOCTHTHYB Mak-
CHMAaNILHON BeiIuitHbl 66 % npu kKoHueHTpauny axtuBHoro NaCN B pacTBOpax
(.5 r/n. Tonpko MojiHasi cMeHa pacTBOpa H AOMONHITeNAbHax |2-yacoBas arHTaLHA
AO3BOJIHMIH MONYYUTL NpHEMIeMoe IS NaHHOro MApPONYKTa H3BJEYeHite 30J0Ta B
LHMAHHCTOM HHKIIE,

O4eBHAHO, YTO [UIS NPOAYKTOB ¢ 60Jiee BbICOKIIM COEPXKAHHEM CYPbMBI 1L CO-
AepXalnx cypbMYy B G0Jiee akTHBHOIT XuMityeckoii (opme (HanmpiiMep, B Biine SbaSs)
ABYXCTAAHANBLHOrO LIHAHIIDOBAHHS MOXET OKa3aThCs HeAOCTAaTOYHO, Kak 3TO, B
YaCTHOCTH, ObUIO NOKAa3aHO HaMM paKee Ha NpHMepe 1HaHHPOBaHHA CHHTETHYECKHX
MITHepaJibHbIX CMeceil, B cOCTaB KOTOPbIX OblT BBeleH aRTIIMOKNT (CM.piic.2.4).

Bce npexcrariieHnble Bblllle NpUMepbl M3 JabopaTopHOI M 3aBOICKOH
NPaKTHKH XacaloTcd, B OCHOBHOM, T€X CI[yYaeB, KOrjla XHMHYECKHE Aerpec-
copbl (Melb, CypbMa, cepa H IIp.) HE BXOJAT B COCTaB cOOCTBEHHBIX MHHEPa-
7T0B 30JI0TAa M cepebpa M paccCMaTpHBAIOTCH KaK CaMOCTOATETLHbIE MHHe-
palbHbIC TNPHMECH, YMEHBUIICHHE OTPHLATENLHOIO BIHAHHSA KOTOPHIX Ha
npolece LMAHHPOBAHMA (HANpPHMEP, TMYTEM CHHXCHHS KOHLECHTPaLHH
NaCN B pacTBOpax) ZOCTHIaeTCH HE3aBHCHMO OT (DOPMBLI HaX0XaeHHs 6ia-
TCOPOXHBIX METAILTIOB B MCXOHOM ChIPhE.
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[IpHcyTcTBHE B IMaHHPYEMBIX pyAax (KOHUEHTpaTax) cepebpa M 30/10Ta
B BUIAC CYIb(UOOB, AHTHMOHHIIOB, TEIUIYPHIOB M JIPYTHX XHMHYECKHMX COE-
IHHEHWH HaKIaIbIBaeT OMpEHENICHHbIH 0TnedaToK Ha BbLIGOP YCIOBHIT HMX
THApP OMeTaInTypradeckoi o6paboTku.

9To Iy4Ine BCero MoXeT 6bITh NMPOMLTIOCTPHPOBAHO Ha TipuMepe cepeb-
PAHBIX M 30710TO-CEPEeOPAHBIX PYI € CyTb¢HAHOH MUHEpaIH3aLei.
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Puc.13.3. PeaynbraTts! mabopaTOpHbIX ONBITOR ABYXCTAAHANBHOTO
WIAHHPOBAHHA OCTAaTKOB CY/IbOHAHO-LUEIOYHOTO BhILIe-
NaYHBAHNHS 30JI0TO-CYPEMSHOIO KOHLIEHTPATA.

Yenosiis unaniposamns: A T=1:1; xonuentpauns NaCN s
pacrsopax:1-0,5;2-1,0;3-1,5r/n

O6mMMH YCITOBHAMH LIMAHHPOBAHMA YKalaHHbBIX pyx (Ta6m.13.1) aBis-
I0TCcH Hcnomb3oBanue pactsopoB NaCN noBnimenHodi xoHeHTpatmu (1-5
r/m) » 6onbinas MpPoXOIDKHTENLHOCTL BhinenaunBanns (50-120 1). Do ca-
3aHO ¢ IIpoTekaHHeM o6paTHMOH peakiny:

Ag:S+4 NaCN & NaaS + 2 NaAg(CN),,

HamnpaBIIeHHE M CKOPOCTh KOTOPOH CYMIECTBEHHO 3ABHCAT OT COOTHOIIEHHS
KOHLIEHTPaUHH cBoboaHoro LinaHuIa H obpasyromerocs cymbdnaa HaTpHs.
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