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KowmnnekcHocTb nproputeTHbIX MecTopoxaeHwii 3abaiikanbs 06YCIOBAVBAET HE TOMBKO WX LIEHHOCTb, HO W
YNOPHOCTb (TPyAHOO60raTMMOoCTb) PyL, YTO HEraTMBHO CKa3blBAETCA HA MHBECTULIMIOHHONM NPUBEKaTeNIbHOCTU
pernoHa. B ctaTtbe OTpaXeHbl OCHOBHbIE PE3YNbTaThl UCCNEN0BAHMIA akafeMNYEeCKOro noapas3nenenns, cos-
naHHoro npu 3abankanbCKOM roCyAapCTBEHHOM YHMBEpPcUTeTe, — YUTUHCKOro dunuana MIHCTUTYTa ropHOro
nena CO PAH.
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Ba3oBoi1 HANPaBNEHHOCTLIO UCCNEA0BAHUI ABNSETCS UCMONb30BaHME MHHOBALMOHHbLIX Fr€0TEXHONOrNYe-
CKMX MPOLECCOB CENIEKTMBHOIO BbILLENAYMBAHS U3 YIOPHbIX Py, U TEXHOrEHHO-TPaHCHOPMNPOBAHHOIO MUHE-
PanbHOro ChiPbS LLIEHHbIX KOMMOHEHTOB. AKTMBALMOHHOE BhILLENAYNBAHME LIEHHbIX KOMMOHEHTOB pacTBOpamMu,
1 BOAHO-ra30BbIMU 3MYIbCUSIMU, NMOATOTOBNEHHBIMM MYTEM CTaAWIAHON 91ekTPOodOTOXUMUYECKON 06paboTKu
VCXOAHbIX BOAHbBIX PACTBOPOB COOTBETCTBYIOLLMX PEArEHTOB, CYLLIECTBEHHO YBENNYMBAET N3BJIEYEHNE NHKAMCY-
JIMPOBAHHOIO 1 AMCNEPCHOro 3oo0Ta (Ha 25...55 %) 0THOCUTENBbHO KOHTPOJIbHOM CXEMbl CTAHAAPTHOIO LMaHU-
poBaHwusi, a Takke He MmeHee Yyem Ha 10...15 % monnbaeHa, meau, Bonbdpama, peaKo3eMesbHbIX 3/IEMEHTOB.
Mpn 3TOM Takom pacTBOP, NOAFOTOBMEHHbIN B 3NIEKTPOXMMNYECKUX U GOTOXMMUYECKNX peakTopax onpeneneH-
HOW KOHCTPYKLMW, NCMOJIb3YETCS B CUCTEMAX KYYHOr0, KIOBETHOIO, CKBAXXMHHOMO U LLAXTHOrO (6/104HOM0) Bbl-
LenaynsaHus.

Mcnonb3oBaHve aKkTMBUPOBAHHbLIX PACTBOPOB U BOAHO-ra30BbIX 9MYAbCUA, MOMUMO HEMOCPEACTBEHHOIO
KanesibHOro OPOLLEHUSI MUHEPanbHOM Macchl, 3dEKTUBHO 1 MPY OKOMKOBAHUN XBOCTOB (G noTaunm, KEKOB Lim-
aHMPOBaHUS, 30/10TOMBILLBAKOBUCTBIX OrapkoB. KnHeTnka n gMHaMmmka akTMBaLMOHHONO CKOPOCTHOMO Bbile-
Nla4ymBaHns 3051074, Kak NokasblBalOT MHOIOYMCIEHHbIE 3KCMEPVMEHTbLI 1 OMbITHO-MPOMBbILLIEHHBIE NCTMBITAHUS,
BbIFOQHO OTNINYAIOTCH OT CTaHOAPTHBLIX CXeM. NpryemM OCHOBHOE KOIMYECTBO LLEHHOr0 KOMMNOHEHTa U3BnekaeT-
cs Ha cTagmn ANdPY3NOHHOTO OKUCIIEHNSA — CENIEKTUBHOIO PaCTBOPEHNSA NOCSIE NPOMNUTKU NI OKOMKOBaHUS
MUHEpPanbHOM MacChbl

Knro4eBbie cnoBa: 3abavikasibe; MHBECTULMOHHAS MPUBIEKATE/IbHOCTb; YIIOPHbIE PYAbl; LIEHHbLIE KOMITOHEHTbI; 3/1EKTPOXU-
MUHeckme peakTopbl; GOTOXUMUHECKNE PEAKTOPbI; aKTUBMPOBAHHbIE PacTBOPbI; UHKANCY/INPOBaHHOE 30/10T0; ANCIEPCHOEe
30J10TO; aKTUBaLMIOHHOE CKOPOCTHOE BbILLieIaYNBaHNE

The complexity of the priority deposits of Transbaikalia determines not only their value, but also the persistence
(difficulty of enrichment) of ores, which negatively affects the investment attractiveness of the region. The article
reflects the main results of the research of the academic division created by the Transbaikal State University —
Chita branch of the Mining Institute, SB RAS.

The basic focus of which is the use of innovative geotechnological processes of selective leaching from re-
sistant ores and technogenic-transformed mineral raw materials of valuable components. Activation leaching of
valuable components with solutions and water-gas emulsions, prepared by electrophotochemical stage treat-
ment of initial aqueous solutions of the corresponding reagents, significantly increases the extraction of encap-
sulated and dispersed gold (about 25...55 %) relative to the control scheme of standard cyanidation, as well
as by at least 10...15 % of molybdenum, copper, tungsten, and rare earth elements. At the same time, such a
solution prepared in electrochemical and photochemical reactors of a certain design is used in pile, vat, borehole
and other systems.

Use of activated solutions and water-gas emulsions in addition to direct drip irrigation of the mineral mass it is
also effective for pelletizing flotation tails, cyanidation cakes, and gold-arsenic stubs. The kinetics and dynamics
of activation high-speed leaching of gold, as shown by numerous experiments and pilot tests, differ favorably
from standard schemes. Moreover, the main amount of the valuable component is extracted at the stage of dif-
fusion oxidation — selective dissolution after impregnation or pelletizing of the mineral mass

Key words: Transbaikalia; investment attractiveness; persistent ores; valuable components; electrochemical reactors; pho-
tochemical reactors; activated solutions; encapsulated gold; dispersed gold; activation high-speed leaching

BseﬂeHme. B cBa3n ¢ BxoxaeHnem 3abaii-  ctuTyTta ropHoro gena CO PAH) Heobxoaumo
Kanbckoro kpast B coctaB [AB®O npaButesib-  NOObITOXUTE OCHOBHblE pe3ynbTaThbl AesTeslb-
CTBOM pEerMoHa COBMECTHO C MMHUCTEPCTBOM  HOCTW, Y4TOObl OonNpeaennTb NepcrnekTUBHbIE Ha-
P® no passutuio JansHero Boctoka v ApkTumku, npaefieHns JanbHenwmnx nccnefoBaHnin ong
MVHUCTEPCTBOM (UHAHCOB M MWH3KOHOMPas-  9d@EKTUBHOINO BKOYEHUS B pa3paboTaHHble
BuTUS Poccumn chopmMmpoBaH NakeT MPOEKTOB  MHCTUTYTamMu BNacTU 3KOHOMUYECKME U COLU-
VHBECTULIMOHHOIO 3KOHOMWYECKOrO Pa3BUTMS  allbHblE€ NPOrpPamMMmbl.

3abaiikanbs, roe B NepByld oyepenb B Kauye- B 3abaiikanbCKOM pervoHe pyabl npak-
CTBE MPUOPUTETHLIX OTPacnen BblAeNieHa rop-  TUHECKM BCEX OCHOBHbIX FEHETUYEeCKUX TUMOB
HogoObIBaOLWAs MPOMbBILLIIEHHOCTb. [10STOMY  MECTOPOXAEHMA  NpPeACTaBfieHbl  HaNNM4YMeEM
Hay4HbIM OpraHmsaumsam 3abarkanbCkoro kpass  TPyAHOO60ratmmMoro (ynopHOro) MmMHepasnbHO-
(BKNtOYasA v By3bl, B NepByto odepenp 3adly, npu ro Cbipbsl, «yNMOPHOCTb» KOTOPOIro OrNpenenseT-
KOTOPOM opraHu3oBaH YntuHckuin punuan UH- csa ero komnnaekcHocTbio (ByrmanHckoe, Oapa-
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cyHckoe, KntoueBckoe, HoBo-LUnpokuHckoe,
JliobaBuHckoe 1 Ap.). Takke 0COBEHHOCTbIO
3abaikanbCKnx MeCTOPOXAEHUI ABASETCS «MOo-
JIMMeTaInyeckas cneumanmsaumns» ¢ obssaresib-
HbIM NPUCYTCTBUEM PYOHBIX MUHEPANOB-HOCUTE-
nen 6naropoaHbIX METANIOB, B MEPBYIO O4epenb
30/510Ta. dTa OCOOEHHOCTb MECTOPOXAEHUN,
BEPOATHO, npegonpenenuna  npPOMbILLIEH-
HO-9KOHOMWYECKMIA UHTEPEC KPYMHbIX FOPHOA0-
ObIBAIOLLMX KOMMAHWUIA K MX SKCTTyaTaumu.
BmecTe ¢ TeM, NOCKOJbKY COBPEMEHHbIE
TexHonornm obuiun 1 nepepaboTkm M1UHepParb-
HOro cbipbsi He 06ecnevmBaloT B JOIKHOM Mepe
KOMIMIEKCHOr0 N3BNEYEHUS LEeHHbIX KOMMOHEH-
TOB U3 MNonaumeTannnyeckmx pyn, apdekTms-
HOCTb OCBOEHUS TakMX MECTOPOXAEHUM ocTa-
€TCH HefoCTaTO4YHO BbICOKOW. Pyabl AaHHbIX
OOBLEKTOB XapakTepu3yloTCs CIIOXHbIM BeLle-
CTBEHHbIM cocTaBoM (cBbilie 100 MuHepanb-
HbIX BUAOOB), HaIM4YMEM 30JI0TOCOAEPXALLMNX
cynbdOConen, BeCbMa MENKMMU pasmepamu
pynoobpasyolwmnx MMHepasnoB, Hanndnem ner-
KO LUIaMUPYIOLWENCH CEPULUTO-XI0PUTOBON,
aprunnnu3npoBaHHOM U MUHUCTOM MaccChl, Npu-
CYTCTBMEM 3HAYUTENBHOW [ONUN  OKUCIIEHHbIX
bopM, pa3BUTbIX MO NEPBUYHBIM CYNbOULAHBIM U
30/10TO-NONVUMETANINYECKMM NapareHes3ncam,
LUMPOKUM pas3BUTMEM TMApoOTEpPMasibHO-MeTa-
comaTtuyeckmx npeobpas3oBaHUA — kanuwna-
TM3auuun, anbbutmnsaumun, kapboHaTu3auun. B
TEKCTYPHO-CTPYKTYPHOM MNaHe xapaktep pya
BapbMPYET OT MEJIKO-TOHKO3EPHUCTbIX U CKPbI-
TOKPUCTAINYECKNX 0 BpeKkIneBUAHbIX GOPM.
HaseaHHble 0COBEHHOCTW NMpeaonpenens-
0T YNOPHOCTL pyA, AJis oboraweHns n metan-
Jlypruyeckoro nepegena n gaxe npuv Mcnosb-
30BaHNN COBPEMEHHbIX TEXHOSIOMMYECKNX CXEM
NPUBOASAT K 3HAYUTENBHLIM NOTEPSIM B XBOCTAX,
Kekax u Apyrux oTBafbHbIX npoaykTtax. lorte-
PV He TONbKO HOCHAT BPEMEHHbIV XapakTep, HO
M BCNeacTBME MUrpauun 3N1EMEHTOB U3 Tex-
HOreHHbIX 0OPa30BaHNn CTAHOBATCH B 3HAYU-
TE/bHOW 4YacTW HEBO3BPATHbIMU. 3a MHOrme
rogbl paboTbl pa3HOMaCLUTAOHbLIX FOPHOPYOHbIX
npeanpuatTuii B 3abalikanbe chopmmposanach
3HauUUTENbHAs Macca TexXHOreHHO-TpaHcdop-
MWUPOBAHHOIO MWHEPANBHOIO Chipbs: OTBANOB
W CKOMMEHWIA BCKPLIWHBLIX MOPOA, APaxXHbIX,
adeNbHbIX NPOAYKTOB, 3abanaHCoOBbIX U OKUC-
JIEHHbIX Py, XBOCTOB 060ratuTenbHbIxX padbpuk,
OTXO[OB XMMWYECKOW nepepaboTknm U meTa-
nypruun. B 3abaikanbCkoM Kpae B HUX COCPeao-
TOYEHbI 3HAYMTENbHbIE 3anackl: 3o10Ta — 149 T,
cepebpa — 921, onoea — 74,3 ThiC., BONbDpa-
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Ma — 10 Tbic., MONnbaeHa — 24 TbIC., CBUHLA —
133,5 ThiC., unHka — 192,5 Thic. T 1 ap. [5].

C oZHOW CTOPOHbI OHX NOTEHLMASLHO SIB-
NAI0TCA NCTOYHUKAMM MNONYHEHUSA MPOMBbILLIEH-
HO LleHHbIX METaNOB, C APYroi — NPOBAEMHBIMM
obbekTaMn BCNeacTBUE TPYOHOOOOraTMMOCTU
(«ynopHOCTU»)  Cbipbs, MNpenonpenensemMomn
ocoboli rpaHynoMeTpuen MmHepanos, creum-
dUYECKNMIN  TEXHONOMMYECKUMU CBOWNCTBaAMM,
HU3KUM COLEPXAHVNEM MOSIE3HbIX KOMMNOHEHTOB
B n3Bnekaemomn gopme.

Martepuanbl v MeETOAbI WUCCIEA0BAHUSI.
Ocobyto npobnemy kak ans nepepaboTkn mc-
XOOHOM pyabl, TaK U TEXHOreHHO-TpaHcdOop-
MWPOBAHHOIO MMWHEPanbHOrO Chbipbs CO34aeT
OVCMEPCHOCTb HAHOPa3MEPHOr0 YPOBHS Ha-
XOOSALWMXCA B HEM 30/10Ta, NNAaTUHOMOAOB U
penko3emMenbHbix MeTannoB. Akagemuk PAH
B. I MowuceeHko, 06006Lwass AaHHble MHOro-
NeTHUX unccnenoBaHuini  GopM  HaxoxaeHUs
POCCBLINHOrO 30/10Ta, BbIAENUA TPU €ro Bua:
a) BuaMmoe 30n0T10 (cBbiwe 80 MkMm), 6) TOHKOE
3001070 (80...1 MKM), B) HQHOpPa3MepPHOE 30J10TO
(1000...1 Hm). No ero pacyeTtam, B MeCTopoxae-
Husx BocToka Poccun Ha Jono nepBon rpynnbi
B cpemoHeM npuxoautcs 40 %, BTopon — 28,
TpeTtbelt — 31 % oT 06LKMxX 3anacoB 3TOro apar-
MeTanna. Kak nokasanm nccnegosaHus, NpoBe-
JeHHble B AMYPCKOM Hay4HOM LeHTpe (Amyp-
KHI 4BO PAH u UTTwll 4BO PAH) n Nepmckom
rocygapCTBEHHOM YyHuBepcutete [2; 4], HaHO-
pa3mepHble GopMbl 30510Ta GOPMUPYIOTCHA 1 B
TEXHOrEHHbIX MMWHepasibHbIX 00pa3oBaHUAX, B
nepBylo o4yepenb B rane-adenbHbIX OTBanax.

PelueHne npobaembl N3BNeYeHNs U3 yrnop-
HbIX PyO M TEXHOrEeHHbIX MWHEpasbHbIX 0bpa-
30BaHUI MHKANCyIMPOBAHHOIO U AMCNEPCHO-
ro, XMMMYECKM CBSI3AHHOrO 30510Ta, a Takxke
OPYrnx LEHHbIX KOMMNOHEHTOB, HaXOOAWMXCA B
MWHEepanbHOM BELLECTBE B C/IOXHOU3BEKae-
MbIX OpMax, CTano OCHOBHOM Lenbio paboThbl
YutnHekoro punuana U4 CO PAH. Mpun atom
obocHoBbIBaslacb  Lenecoobpa3HoCcTL  Bblae-
NIeHNs BHYTPUKPUCTANINYECKOro 30510Ta pas-
MEPHOCTbIO B AnanasoHe 0.n...n HM — HaHOoAMC-
nepcHoro. B otnnuve oT gucnepcHoro 3oniota
aToMapHOro (M30MOPMHOIro N MeXy3esibHOro)
YPOBHS paccesiHus, a TakkKe MHKancynmpoBaH-
HbIX B KPUCTA/UIMYECKYIO PEeLIeTKy MMUHepa-
JIOB-KOHLIEHTPaTOPOB BKJIIOYEHUN 30/10Ta pas-
MEPHOCTbIO [OEeCcATKM HaHOMeTpoB u 6ornee,
Takoe HaHOAMCNEPCHOE 30/10TO OTHOCUTENbHO
NPOYHO CBHA3AHO C y3NaMu KPUCTaINYECKOWN
peLueTku.
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HaHogucnepcHoe 3010TO NpeacTaBfieHo
KacTepu30oBaHHbIMM  aTOMaMM, UMEOLWNMN
MOBbLILLIEHHYIO (479 KOHKPETHbIX Tepmobapu-
YECKNX YCJIOBMI) QHEPruid MOHO3NEMEHTHbIX
CBsi3el U CBSI3ei C aToMaMu OpPYyrux anemMeH-
TOB, (POPMUPYIOLLNX BOKPYI HUX CBOEOOPa3HYIo
000104EeYHYIO CTPYKTYPY. BONbLUMHCTBOM Xn-
MWKOB MOJ, KiacTepamMm NOHMMAIOTCS HAHOPA3-
MepHble CTPYKTYPbI, OCHOBY KOTOPbIX COCTaBNS-
€T «94p0», COCTOsILLLEE N3 TPYMMbl COMAMKEHHbIX
aTOMOB METAJIIOB M OKPYXXAOLWUNX €€ IMraHgoBs.
ATOMBbI B COCTaBe KJIACTEPOB 30J10TA MOIMyT He
TO/IbKO 3@aHMMaTb MEeCTa B MEeXAO0Yy3nusiXx Kpu-
CTaNIMYECKON PELLETKU, HO U JIOKann30oBaTbCs B
y3nax, 3amMeLlas atombl psga Apyrux MeTasnsios.

Bo MHormx cnyyasix, npu cogepxaHuu 30-
Jl0Ta B MUHEpanax Ha ypoBHe Nopsiaka EeCATKOB
rpammMoB Ha 1 T, ero CybMMKPOHHbIE BKITIOYEHUS
He BbISIBASIOTCS TaKUMM BblICOKOYYBCTBUTESbHbI-
MU MeToOaMK Kak HEWTPOHHO-aKTUBALMOHHAS
aBTopaguorpadus M BTOPUYHAS MaCC-CMek-
TpomMmeTpus. NMonmMBaneHTHOCTb 30/10Ta U Xene-
3a [JornyckaeT BO3MOXHOCTb 3amelleHus Fe?*
MOHHbIM paanycom 0,80 A° noHomMm Au®" ¢ MOH-
HbiM paamycom 0,85 A°. ObpaTtHas kKoppensuu-
OHHasi CBSI3b 30J10TA C HUKENIEM U LMHKOM, T. €.
C 9nemeHTamm, M30MOpPGhHO 3amMeLlalowLnMMn
Xeneso B MuMpuUTE, YCTAHOBJSIEHHAs WUCCneno-
BaHnsasmmn M. WU. Hosropoposow [3], KOCBEH-
HO 3KCMEPUMEHTANbHO MOATBEPXAAET TaKylo
BO3MOXHOCTb. Kpome TOro, 4to msomopdHoe
3amMelleHne B kpuctannax oo 2...3 % atomoB
Meau atoMamu 3050Ta ABASEeTCH AOKa3aHHbIM
dakToM: TEPMOANHAMMYECKME PACHETHI, BbIMOI-
HeHHble B. V. BukeHTbeBbiM (UTEM PAH), noka-
3bIBaIOT, YTO B COBPEMEHHbIX Cynbduaax meagn
YepHbIX KYPUIbLUMKOB NPAKTUYECKN BCE 30J10TO
MOXET HaxoaAMTbCA B N30MOPdHON npumecu [1].

Hannuve 61anemMeHTHbIX 30M10TO-CEepHbIX
KnacTepHbIX GOpPM HaxoXAeHust 61aropoaHbIX
MeTaNNIOB B pyaax [0Ka3aHO 3HAYUTESbHbLIM
KOJINYECTBOM 3KCMEPUMEHTOB C WCKYCCTBEH-
HbIMW pacTBOpaMn KOJIJIOMOHOro 30510Ta W
S-conepxauiero BocctaHoButena [8; 9]. Ha
MukpodoTorpadusax ¢ paccessHMeEM B Kpuctan-
JINYECKOM peLleTKe BbICOKOSHEPreTUYHbIX 31eK-
TPOHOB (T. €. Ha MUKpodoTOorpadpuax CBepx-
BbICOKOIO paspeLlleHnst) oBHapyXeHo, 4YTO B
KPUCTaNIMYECKOW peLueTke apceHonmpuTa ato-
Mbl 30/10Ta 3HAUYNTENBHO Yalle pacnonaralTcs
PALOM CO CKOMIEHMSIMU 2TOMOB MbILLbSIKA, YEM
C aTomMaMu cepbl 1 Xenesa.

A. [. TeHknH (MFEM PAH) B 1993 . Ha oc-
HOBaHNM 0600LLEHNA MHOTOYNCNEHHbIX JAaHHbIX
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aHann3oB 1 MukpodoTorpadmin IMpPUT-apceHo-
NMUPUTOBbLIX PYA, psaa MecTopoxaeHun Cnbupun
BbIOBVHY FTMNOTE3Y O HANIMYNM B HUX BUHAPHbIX
MOHHbIX CTPYKTYp (Fe,Au)3+- (As-S)3- [7]. Pan
aMepUKaHCKNX reonoroB M TEXHONOMoB TakXxe
CYUTAIOT BO3MOXHbBIM aTOMapHbIA YPOBEHb ANC-
NMepCcHOCTM 30/10Ta B pyaax, MICNoNb3ysa TEPMUH
«invisible gold» (HeBugumoe, nnu, To4Hee, He-
HabnogaemMoe 30/10T0), Mo, KOTOPLIM NOHUMA-
€TCH 30/10TO B BUAE MOHOB N MUKPOHHbIX 4aCTULY,
B cyNbdugax xxenesa [6; 8; 9].

OKcnepuMeHTanbHbIE NCCNE0BAHUS, NPO-
Be[EeHHble 32 pyOEXOM 1 B psiae 0TeHECTBEHHbIX
VMHCTUTYTOB C OCaxAEeHMEeM WOHOB 30/10Ta Ha
MOBEPXHOCTb apCeHonMpuTa, MNPMBEAN aBTO-
POB K BbIBOAY O GOPMUPOBAHUN COEANHEHUIA, B
KOTOPbIX MMaBHbIMU ABASAIOTCA HE MeTannuye-
ckue cBa3u, a kKoBaneHTHble: Fe (As-S)2-Au2S
[6;9; 10].

MHoXxecTBO akToB CBMOETENBbCTBYET B
nonb3y TOrO, YTO B APCEHOMMPUTE, MbILLBLSIKO-
BUCTOM MMPUTE U, BEPOSATHO, B CKOPOAUTE 30/10TO
06pa3yeT COBMECTHO C MbILLLSKOM HaHOPa3Mep-
Hbl€ MJIEHOYHbIE CTPYKTYPbI, MPEANONOXUTENBHO
TMna Aun (S -As)m vnm Aun[ (SH)m Ask].

O606wasn BbIBOObI UcCcremoBaTenen u
[aHHble COBCTBEHHBLIX U3bICKAHWUIA, NpaBoMep-
HO NPEeAnoONOXUTb, YTO HAHOAWCMEPCHOE 30-
JI0OTO MeTacTabuibHO N MOXET NEePexoauTb U3
KJ1aCTEPHOMN POPMbI B aTOMAPHO-KJTaCTEPHYIO U
obpatHo: (Fe,Au)- Au,S= (Fe,Au,)*S. MNpn aTom
TakoW nepexopn, OCYLLIECTBSETCS 3a cyeT obpa-
30BaHWUIi MeTacTabunbHbIX coeauHeHuni (AuH").

KoHueHTpaTopamm oucnepcHOro 3o0n0Ta B
pydax n neckax poccbinei SBAsTCS HE TONbKO
cynbpuaHble U cynbpoapCeHnaHble MUHepa-
Jibl, HO U OKMCIIbl KPEMHUS — KBAPLL, U XanLenoH.
TeopeTnyeckn B 9TUX MUHEpanax BO3MOXHbI
[Be OCHOBHble GOPMbI €ro HaXOXAEHUS: HeMo-
CpPeACTBEHHbIE COEANHEHUSA C OKNCNaMU KPeM-
Hua (Hanpumep, Au,SiO,*Au,SiO,) nim o6oco-
OneHHble  30/10TO-KPEMHMEBbLIE COEANHEHUS.
MOXHO Takxe NpeanonoXmnTb CYLLECTBOBaHME
OV3NEMEHTHbLIX K1aCTEPOB 30/0Ta U KPEMHUS
(Au Si ), KOTOpble MOryT MNPUCYTCTBOBaTb B
pyAax 30/0TO-KBAPLLEBOMN M 30/10TO-CyNbdpua-
HO-KBapLeBon hopmMauuin. AHanorn4Hble 30510-
TO-yrnepoAHbie HaHOCTPYKTYpLl (Au C ) MoryT
06pas30oBbLIBATLCSH B X04e OMOreoxXmMm4eckoro
peumknHra 30n0Ta (4acTb 30/10Ta Npu paspy-
LWIEHVUM METAI0OPraHN4YeCcKnx KOMIMIEKCOB B
0CaA04HbIX MOPOAAX, HACBILLEHHbIX OPraHUKOW,
B 30Hax TMA murpupyet B TBepaodasHon cpe-
e, 4acTb — YNPOYHAET CBA3U C YINepoaom).
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MHoronetHve wuccnenoBaHus, HadvaTble
B MIPU-PITPY n npoaonmkeHHble aBTOpamMm B
nocnegHne rogsl B YntmHckom dununane UM
CO PAH, 3a06lyY, 3a6l'K, Urag CO PAH, Ha 6ase
psna 3abankalbCKUX PYOHWKOB W MPUNCKOB,
B TOM uyncne HapacyHckoro, HoBo-LLUnpokuH-
CcKOro, AnpenkoBo U Ap., MO3BONINAU SKCNEPU-
MEHTaJIbHO [Joka3aTb, YTO KOMOMHMPOBaHHas
doToXMMMYecKast U 3NIEKTPOXMMMYeckast 00-
paboTka BbllLenaynBaloLLMX PACTBOPOB NO3BO-
JISET CYLLECTBEHHO MOBLICUTb N3BEYEHNE MU
13 YNOPHbIX PyA HAHOAMCMAEPCHOrO U MHKAMCcy-
JIMPOBAHHOIO 30J10Ta, a Takxe Apyrux énaro-
POAOHbIX U peaknx metannos. [na ncnonb3osa-
HUS TakuUx PacTBOpPoB B (pabpnyHO-3aBOACKNX
cxemax rnepepaboTky pyn, U KOHLLEHTPATOB, U
B FEOTEXHONOMMYECKNX METOAAX KY4YHOro, KiO-
BETHOI0, CKBaXMHHOrO BblLlEeNa4yMBaHns, aB.-
TOopaMn CTaTbW NPEAJIOXEH PSf, TEXHUYECKMUX
pelweHnun (Patent 5.942.098, USA, International
Class C 25 B 001/00, C 25 C 001/20; naTeHTbI
P®d: N2 2351937, 2386706, 2475639, 2497962,
2504648, 2593668 1 aop.).

TeopeTnueckas 6a3a npenaraembix Bapu-
AHTOB NOArOTOBKM PACTBOPOB M BOOHO-ra30BbIX
aMynbCcuini, obecnedmBalOLMX KX TpaHcdop-
MauuIO B aKTUBHbIE TEXHONOIMMYECKNE areHThl,
cofepxalume BbICOKOAKTUBHbBIE OKUCIUTENUN —
O30H, MEPEKNUCb BOAOPOAA, MMAPOKCUN-Paan-
Kan v Ap., 3akio4aeTcs B Creaylolem: npu
3N1eKTPoNn3e pacTBOPOB psaaa conem u KMCcnoT
9KCMOHEHUWaNbHO NHTEHCUPUUMPYETCS ANCCO-
umaums Monekyn BoApbl, Npy STOM MOBLILLIAETCS
3Heprus 06 pasyloLMXCS NPOTOHOB N MMAPATHbIX
oboJ104ek akBaMOHOB. B pe3ynsTaTe npoueccos
NPOTOHUPOBAHMS N OENPOTOHNPOBAHUS CUHTE-
3UPYIOTCH rMApaTMpPOBaHHbIE COeAMHEHUS MO-
JIMMEPHON CTPYKTYPbl C aHOMaslbHO BbICOKUM
COOEPXaHNEM B HUX KNCNOPOAA, OKPYXEHHbIE
BbICOKO3HEPreTUYHbIMU KnacTepamun BOAbl.

B yacTtHOCTUK, Npn anekTponm3e pacTeopa
cepHoi kmcnotel (H,SO,) B npraHooHoOM 30He
obpasyloTcst MOHOHaACepHas U HaacepHas K1c-
notel (H,S0,, H,S,0,), a30THOM KUCNIOTbI — Ha-
nasotHaa kucnota (HNO,). MNpwu anektponuse
rngpokcuaa Hatpus (NaOH) obpasyloTtcs no-
nunepokcuabl — H O . Mpwn anektponnse pac-
TBOpa TakMx CoNiel, Kak rmgpokapboHaT HaTpus
(NaHCO,), B npnaHoHo 30He 06pasytoTcs Mo-
HOHaZyroJsibHas v HagdyrosbHas kmcnotel (H,CO,,
H,C,0,), B MexanekTpoaHOM MpOCTPaHCTBE —
Hagnepokcuabl WwenovHbix metannos (Na,C,0,,
K,C,0,). Mpw anektponunse pacteopa xnopuaa
HaTpus B NPUAHOAHONM 30HE 06pasyloTCs X0p-
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HoBaTucTtaa (HCIO) n HagxnopHoBaTMcTasa Kmc-
nota (H,CI,0,), B MEX3NEKTPOOAHOM NPOCTPaH-
ctBe — runoxnoput Hatpus (NaClO).

Mpwn obnyyeHnn YP-cBeToM BOAHO-ras3o-
BOW aMynbCcun, GopMUPyeMO Npu INeKTPOImn-
3e, B 0O0beMe ra3oBbIX My3bIPbKOB CUHTE3UPY-
IOTCS BbICOKOAKTUBHbIE OKVUCIUTENU, TaKne Kak
aTOMapHbIM  KUCNOPOA, CYNepOKCUA-NOH-pa-
avkan (O*7), 030H, rmgpokcun-pagukan (OH*),
xnopucTtbin Bopopoa HCI*, 6ukapboHaT-paamn-
kan C,0,*, cospaowme npy B3aMMOOencTemm
C NAEHOYHOWM BOOOW, OKPYXAIOLLEN ra30BbIe My-
3bIpbKM, MOH-paauKanbHble U pagukan cogep-
Xavume knactepsl. B aTom cnyyae obpasoBaHme
BbICOKO3HEPreTUYHbIX KJlaCTEPOB BOAbI peanu-
3yeTcs Yepes NPOMEXYTOUHYI0 cTaauio popmMmu-
POBaHUS ra30-BOAHbIX KNATPaToB.

AKTVBHbIE KNacTepHble U KnaTtpaTHO-Kna-
CTepHble 06pas3oBaHNA B 0OpaboTaHHbIX pac-
TBOpax MOryT B3aMMOAENCTBOBATb C KiacTe-
pamMn 30510Ta Kak LENOCTHblE PEeaKUUNOHHbIE
€ONHNUBI 1 COOTBETCTBEHHO obecneymBaTb UX
nepexon B GopMe CNOXHbIX KNaCTEPU30BaAHHbIX
MOHOB B BOAHYIO da3y. Npu aTOM «0bonoyeu-
Hble» KNnacTepM30BaHHbIE 3N1eMeHTbl 06pasyoT
CBSI3M C KMCIOPOAOM BOAbl M pPa3pbiBalOT CBSI-
31 C «A4EepPHOM» 4acTblO KnacTepa — atoMamu
3o050T1a. MoHbl HaTpua n/wnn kanuns, gnupeoyH-
avpylouwme B 06n1acTb ABOMHOIO 3nekTpuye-
CKOr0 CNosl Ha KOHTakTe C MOBEPXHOCTbIO MU-
HepasibHOM YacTuLbl, MOMYT BbICBOOOXOATLCS U3
rmapaTtaumoHHOM 060104KM 32 CHET OKUCIIEHUS
COCTaBNSIOWNX €€ OTPULLATENBHO 3aPAXKEHHbIX
rMOPOKCUN-MOHOB MPOTOHAMM U COBMECTHO C
HUMW MPOHUKATb B KPUCTASIIMYECKYIO peLLEeTKY
MWHEPanoB-KOHLUEHTPATOPOB 30/10Ta. Takum
obpa3omM B Hell GOPMUPYIOTCSA AOMNOSHUTENb-
Hble aedeKTbl, MOCTENEHHO PAa3BMBAIOLLMECS B
MUKPOTPELLVHbBI U NOPbI, MPOBOASALLME BbiLLENa-
YymeawLLme PacTBopbl.

Mpu onpeaeneHHbIX YCIOBUSX B CUCTEME
MUHEepanbHas cpefa — TEXHONOrMYeCKnin pac-
TBOP, B KOTOPOM MPUCYTCTBYIOT MOHHbIE Napbl
H*-H-, cTaHOBUTCSA BO3MOXHOWM TakxXe aeknacre-
pu3aumm 3010Ta akTUBHBLIMW TMAPATHLIMU KOM-
nnekcamu 1 ero TeepaodasHas nepeaucnokaumns
B aTOMapHon (MOHHOW) dopMe nnu B COoCTaBe
coeanHeHnn AuOH*, AuH* K NOBEPXHOCTN MU-
KPOTPELLVH U NOp MUHepana-KoOHUEHTpaTopa.

Hanbonee npeactaBUTENbHbIE 3KCNEpU-
MEHTbI M0 (POTOINEKTPOAKTUBALMOHHOMY Ky4-
HOMY BbILLEIAYNBAHNIO, MPOBEAEHHbIE HA PYA-
HUKe ANpenkoBoO, NO3BOAVAN YCTAHOBUTb, YTO
BbIXQ[, 30/10Ta B 3KCMEPUMEHTAbHbIN NMpoayK-
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TUBHbLIA PAcTBOP MNPU akTUBALUOHHOM KYy4HOM
BbllLlela4MBaHNN OCYLLECTBJIAETCA B ABa LWKna,
B OT/in4mne OT riaHOMepHOro CHmXeHumusa ero no

Conepmanme 30n0Ta B pacreope, mr/n

KOHTPOILHOW CXEeME, 4TO OTPAXEHO HA PUCYHKE.
OTO CBUAETENBCTBYET O AION3BNEYEHNN UMEHHO
€ro gmcnepcHbix GOpM Ha BTOPON cTagum.

-@- AKTWBaUMOHHaA cxema
-

CraHpapTHas cxema

0,00 +———F—F—T—T—T—

02 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40

ﬂJ'IVITeJ'IbHOCTb BbllLenaymBaHua, cyT

KuHeTyka BbiLuenadnsaHns (U3MEHeHNe BO BDEMEHMN COLAEPXAaHWV 30/10Ta B MPOAYKTUBHOM pacTBOpe) npu cTaHaapT-
HOWi 1 akTUBaLIMOHHOV cxemax BoiljenaqymnsBaHus / Kinetics of leaching (time-dependent changes in the gold content in the
productive solution) with standard and activation leaching schemes

Mcnonb3oBaHme @GOTO3/1EKTPOAKTUBNPO-
BaHHbIX PacTBOPOB (BOAHO-ra3oBbIX 3MYbLCUIA)
No3BONSET MOBLICUTL MOKasaTenu copbunmn
30/10Ta U3 NPOAYKTUBHbBIX PACTBOPOB: NPobMp-
HO-aTOMHO0abCOPOLMOHHBIN aHaNn3 yrns, Yepes3
KOTOPbIN MPOonyckanucb NPOAYKTUBHbIE PACTBO-
pbl (KaK KOHTPOJIbHbIE, TaK N 3KCNEePUMEHTaNb-
Hble) nogTBepaun 3d@PEKTUBHOCTL aKTUBaum-
OHHBbIX CXEM.

ConepxaHue 30/10Ta B KOHTPOJIbHbIX
HaBeckax Yyrns HaxoaunoCcb B [AuanasoHe
0,8...1,5 mMr/r, B TO Bpemsi kak B 3KCMepuUMeH-
TasbHbIX HaBeckax paboyasi EMKOCTb COCTaB/Isi-
na,8...3,7mr/r.

JanbHenwne wmnccnenoBaHns MNO3BONIN
pa3paboTatb CXeMbl CKOPOCTHOIO akTUBUPO-
BAHHOIO Ky4YHOro BbILLENIAYMBAHNSA 30/10Ta C
NMPUMEHEHNEM aKTUBaLMN 3NeKTPoobpaboTkom
n obnydyeHmem B YD-amanasoHe, a Takke Ha-
KNCNOPOXNBAHUS LIUPKYAMPYIOLWMX PacTBOPOB.
Mo TexHonoruun, npennoxeHHon KO. N. Pybuo-
BbIM, TaKXe NpoBefeHbl nabopaTopHbIe Uccne-
OOBaHUS MO CKOPOCTHOMY akTMBUPOBAHHOMY
KY4YHOMY BhbILLLETAYMBAHWNIO 30/10Ta NOCE 0OXN-
ra cynb®uaHbIX XBOCTOB CBMHLLOBOM daoTaummn
HoBo-LLINPOKMHCKOro pyaoHuka.
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M3eneuyeHme 3o0n0ta coctaBmno 93 % (npwm
KOHTPONLHOM ypoBHe MeHee 20 % 6e3 obxura
1 67 % nocne obxura). MakcumasbHas KOHLLEH-
Tpaums 30510Ta B NPOAYKTUBHOM pacTBOpE CO-
cTaBuna 22 mr/n (Npyv KOHTPOJIbBHOM 3KCNepu-
MEHTE MeHee 2 Mr/n).

3aknoyeHne. B xoge nccnengosaHuni, npo-
BEEHHbIX B 1aO0PaTOPHbIX YCAOBUSIX N B OMbIT-
HbIX MepkonaTopax Ha pyaHukax 3abaikanbs,
noareepXxaeHa 9P@PEKTUBHOCTb EOTEXHOS0-
MM OCBOEHUS MECTOPOXAEHUA YNOPHbLIX pya
N TEXHOTEHHbIX MWHEpPaNbHbIX 06pPa3oBaHUI C
MCNOJMb30BaHNEM aKTVUBMPOBAHHbIX BbILLENa-
YMBAKOLLUX PACTBOPOB, MOArOTOBMIEHHbIX My-
TEM KOMOWHUPOBAHHON (OTOXUMUYECKON W
anekTpoxummyeckor obpaboTkn. Ha ocHoBe
NPOBEAEHHbIX 3KCMNEPUMEHTOB U TeopeTude-
Cknx 060CHOBaHUM 3(pPEKTUBHBIX MAPaAMETPOB
NMPOLILECCOB aKkTUBaLMN PACTBOPOB 1 06paboTkun
UMW pydbl U TEXHOMEHHO-TPaHCHOPMUPOBAH-
HOFO0 MMHEPAILHOrO Cbipbsl pa3paboTaHbl CO-
OTBETCTBYIOLLME T[EOTEXHONIOMMYECKNE CXEMBI
KY4YHOro, KIOBETHOIO 1 NOA3EMHOrO BbILLENAYM-
BaHMS, Ha 6ONBLUMHCTBO KOTOPLIX MOMYYEHbI Na-
TEHTbl HAa N306pPETEHUS.
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