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XeocThi dnotaumn n Kekn umaHupoBaHus [apacyHckol oboratutesibHon Gpabpukn, XBOCTbl CBUHLOBOM dJio-
Taumm HoBoLLMpoKMHCKON oboratutenbHOW Gabpukn coaepXaT 3HauYMTENbHbIE KONMMYECTBA 30J10Ta, SABSASCH
NPOMBILUSIEHHO LIEHHBIM MUHEPasIbHbIM ChIPbEM, NMPU YCNOBUM MCMNOJMIb30BaHUSA AN ero NnepepaboTkn TEXHOSO-
rmin, o6ecneymBaloLLMxX SKOHOMUYECKW Npue MiIeMblii ypOBEHb U3BJIeYeHNs. B paboTe NnpoTecTnpoBaHa reotex-
HOJOrns NEPKONSALLMOHHOIO akTUBALMOHHOIO BbilLeNnaynBaHus 3o5o0Ta. Npsamoe umaHnagHoe BbilenadnBaHmne
obecneunBaeT MULWb 14...29 % M3BNEYEHNS 30/10Ta U3 TAKOIO TEXHOMEHHOMO ChIPbS.

AKTMBaLMOHHOE BblLLEeNa4yMBaHe kapboHaTHO-LUMaHNOHBIM PACTBOPOM CYLLLECTBEHHO YBENMYMBAET U3BJIE-
yeHune 3on0Ta (nopsaka 25...55 %) OTHOCUTENIbHO KOHTPOJSIbHOM CXEMbI CTaHAapPTHOro umaHnposaHud. Mpu
3TOM PacTBOpP, NOArOTOBNEHHbIA NYTEM CTaAMNHON 3nekTpodOoToXMMMYeckor 06paboTkm BOOHOro pacTeopa
COOTBETCTBYIOLLMX PEareHTOB B peakTopax onpeaenéHHON KOHCTPYKLMN, MCMOMb3YETCS Kak NPy OKOMKOBaHUN
XBOCTOB dyioTaumm, Tak U Npu NOCNenyloLemM KaneabHOM OpOLUEHUN MUHepanbHOM Macchl. Kak nokasbiBaeT
KMHeTMYecKasi KprBas BblLLeNa4MBaHNs 30/10Ta, ero OCHOBHOE KOJIMYECTBO U3BMEKAETCHA Ha cTaaun anddysu-
OHHOIO OKUCJIEHUS! — CENEKTMBHOIO PaCTBOPEHMS B MPOLIECCE BbIAEPXNBAHNSA OKOMKOBAHHOW MacChl B MEPKO-
narope. OKOHOMUYECcKue pacyéThbl, NPOBEAEHHBIE HA OCHOBE NOMYYEHHbIX B XOA€e 9KCNEePMEHTOB Pe3ynsTaToB
1 pacxogHbIX NapamMeTPOoB, NoKa3biBaloOT, YTO Aaxe 6e3 y4éTa ConyTCTBYIOLLENO U3BMIeYeHNs Meay nepepaboTka
XBOCTOB JIOTALMN 1 KEKOB LIMAHMPOBAHMUS SIBNSIETCHA peHTabesIbHoM

Kniouesbie cnoBa: poTOXMMUYECKUE MPOLIECCHI; TIEKTPOXUMUNYECKME MPOLIECCHI; BbilLe/1aynsaHne; AncrnepcHoe 30/10T0;
TEXHOreHHO-TPaHCPOPMUPOBAHHOE MUHEPAsIbHOE ChIPbE; XBOCTbI (BJI0TaLMN; KEKN LUMaHNPOBAaHUSI;, aKkTUBUPOBaHHbIe pac-
TBOPbI; CTaHAapTHOE unaHnpoBaHne

Flotation tailings and cyanidation residual of Darasun mineral processing plant, lead flotation tailings of Novoshi-
rokinsk processing plant contain the significant amount of gold to be recovered. The tailings are valuable mineral
raw material in case of application of the technologies providing economically acceptable level of extraction.
The geotechnology of a column activated gold leaching was tested in this research. A direct cyanide leaching
provides only 14-29 % of gold extraction from this secondary mineral raw materials.

Gold extraction is significantly increased (25-55 % higher in comparison with standard cyanidation) by ac-
tivated leaching by sodium bicarbonate-cyanide solution. This solution is prepared by electro-photo-chemical
processing of aqueous solution of the corresponding reagents in reactors. Activated solution is used both for
agglomeration of flotation tailings and for spraying of column. Kinetic curve of gold leaching demonstrates that
the main portion of gold is recovered at the diffusion oxidation stage and selective dissolution during the curing.
The economic calculations which are carried out on the basis of the results received during the experiments and
account parameters show that gold recovery from flotation tails and cyanidation residual is profitable actually
without the accompanying copper extraction

Key words: photochemical processes; electrochemical processes; leaching; dispersed gold; secondary mineral raw mate-
rial; flotation tailings; cyanidation residual; activated solutions; standard cyanidation

BBegeHme. O6bLEMbI TEXHOTeHHO-TpaHCchOopP- LlenecoobpasHoOCTb  BTOPMYHOrO  MNpO-
MUPOBAHHOIoO B XoAe A06bI4YM 1 NepepalboT-  MbILWAEHHOTO MCMOJSIb30BaHUA MUHEPanbLHOro
KN MUHEpasibHOrO Cbipbsi, COAEPXALLLEro C/IOX-  Cblpbsl, B MEPBY0 odepedb, onpenensaeTcsa Bos-
HouaBnekaemMble GOPMbI 30/10Ta, B HACTosILLEEe  MOXHOCTbIO [OM3BNEYEHUS COAepXalnxca B
BPEMsI COMocTaBMMbl C 06bEMaMM 3aMnacoB ero  HEM Takux CNOXHO U3BJiekaeMblx GOPM 30J10Ta,
Pyd, 1 NMEeckoB pocchineit paspabarthiBaeMbliX U Kak naacTuH4aToe, 4yellyindartoe, N3oMeTpuy-

nnaHnpyembix K paspa60TKe MeCTOpO)K,EI,eHI/IIZ. Hble 4YacCTuubl pa3aMepHOCTbIO MeHee 10 MKMm
npl/l 9TOM, HECMOTPA Ha 6onee BbICOKNE copep- n, raeHoe, nHKancynmposaHHoe U XMMmn4eckun
XXaHUA B MECTOPOXAEHNAX 3TOTO 6naropo,£|,Horo CBA3aHHOEe gucriepcHoe. YuynTtbiBasi, 4HTO TEXHO-
MeTasia, CJ/I0XHble FopHO-reoJsiormn4eckmne yc- FeHHO-TpaHC(bOpMVIpOBaHHOG MUHepaJibHoe

JIOBUS BEOEHUSA FOPHbIX paboT U BbICOKAs TEXHO-  ChIPbE yXe Ae3MHTErpupoBaHo, ero yrnopHOCTb
niormyeckas yropHoCTb NPUPOAHOro MUHEpanb-  Aas nepepaboTku CHUXeHa BcneAcTBue psiaa
HOro Chlpbsi OOYCNOBANBAIOT COMOCTABMMOCTb  MPUPOOHbLIX MMMPEreHHbIX MPOLLEeCCOoB, B psae
yOenbHbIX MPUBEAEHHbLIX 3aTpaT B pacyéTe Ha  crlyyaeB BTOpUYHas nepepaboTka MoXeT ocy-
€OVHULYY KOHEYHOM npoaykumu — paduHUPO-  LLECTBASTLCS C UCMONb30BAHMEM TPaAULIMOH-
BaHHOro 30J10Ta — Npu fobblye N nepepaboTke U HbIX TEXHOJNIOTUIA, BKJOYas BbllenaineaHve
Nnpu U3BNEYEHNM N3 TEXHOTEHHBbIX 06pa3oBaHNA [1-3; 8-16]. B 6onblIMHCTBE Xe CcnyyaeB afs
[1-3; 8-16]. M3BNEYEHUNSA UHKarcCyMpoOBaHHOIO U XUMUYe-
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CKN CBSA3aHHOrO0 AMCMEPCHOro 3os0Ta U3 Tex-
HOFEHHOrO CbIpbS, AaXe TOHKOU3MENIbYEHHOT O,
TpebyeTcs MUCMOJSIb30BaHME TEXHOMNOrNiA, KOTOo-
pble BKJlOYaloT npoLecckl, obecneympatoLLmne
rnyGoKyl0 BeLLeCTBEHHO-CTPYKTYPHYIO TpaHC-
dopmMmaumio KpUCTaIIMYECKNX PELIETOK KOH-
LLEHTPUPYIOLLMX ero MUHepasnos.

ABTOpamMu Ha psfe TeXHOreHHbix obbek-
ToB 3abalikanbCKoro Kpas uccnefgoBaHa BO3-
MOXHOCTb MU3BMIeYeEHNs1 Taknx Popm 3050Ta C
MCMNONb30BAHNEM TEXHOJSIOMMYECKMX pPacTBO-
poOB, coOOepXallunx BbICOKOAKTUBHbIE TMapa-
TUpOBaHHbIE POPMblI aKTUBHOIO Kucnopoda um
KnacTepu3oBaHHble KoMriekcoobpasoBaTenu,
chopmMmmnpoBaHHble B npoLecce GOTOINEKTPO-
XUMMWYECKOWM WAN CTaguMHOW 3NEKTPOXMMUN-
yeckol obpaboTkmn [6]. Mpn aTom GasoBbIMU
obbekTaMun Aans uccnenoBaHuii BolbpaHbl pas-
JINYHbIE MO TPaHYIOMETPUYECKOMY COCTaBy U
dopmamM HaxoxaeHust 3o5i0Ta 0bpa3oBaHus,
Bk/to4ass xBocTbl dnotauum [dapacyHcKon w
HoBoLumpoknHckol oboratutenbHbix Gabpuk n
KEKOB COPOLMOHHOMO BbIlLENaymMBaHmns, MUHe-
panbHoOW Macchkl oTpaboTaHHbIX WTabenen KB
pyaHnkoB AnpenkoBo U AMasapkaH, adenbHble
OTBasibl, XBOCTbl MPOMbIBKM MECKOB M A0BOAKM
LLJINXOB.

Matepuanbl n MeToabl WCC/IeA0BaHUSI.
B kayecTBe MaTepuanoB, UCMNONb3YEMbIX OIS
3KCMEPUMEHTOB MO BbILLENaYNBAHUIO MHKAMNCY-
NINPOBAHHOI0O U XMMMYECKW CBSI3aHHOIO — AUC-
MepcHoro 30s0Ta, BbiOpaHbl coaepxalie ero
B 9TUX popmMax B 3HAUYUTESbHbIX KONnyecTBax
XBOCTbI pyioTauum pya KBapLeBown-cynbduaHomn
dopmaumMn N Kekn umaHMpoBaHUs OIOTOKOH-
ueHTpaToB JdapacyHckoi oboratutensHon da-
BpurKM, a TakKe XBOCTbl CBMHLOBOM (roTaumnmn
30/10TO-NoONMMEeTanNnyecknx pyn Hosowmpo-
KMHCKOW oboratntenbHon pabpuku.

TekyLLmMe 1 nexanble XBOCTbl pNoTaLlOHHO-
ro oboratleHus JapacyHckon OP npencrasns-
10T cob601 B OCHOBHOM U3MeSbYEHHbIE A0 Ppak-
umn 74 mkm (60...65 %) 3épHa cynbPUaHbIX 1
cynbdoconesbIX (CyNbdPOCONbHbIX) MMHEPANOB,
a Takxe MmeHee 10 % — 3E€pHa XWbHbIX MUHE-
panoB kBapLa-xanueaoHa, nnarMmoknasos, am-
dunbonoe. CopepxaHve 30n0Ta BapbupyeT B
wunpokux npepenax: 0,3...3 r/1, Npu cpefHeMm
3HayeHun 0,87 r/T.

Mpobbl xBOCTOB pnoTaumoHHoro obora-
weHunsa OapacyHckoh OP obpabaTbiBanu B cne-
OyloLWEen NocnegoBaTelbHOCTU:

1) noaroToBka TPEX HABECOK TEXHONOIMYe-
CKOW NpoBbl XBOCTOB (hyioTaLmm no 3 Kr kaxxaas;
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2) 3 CaO (HeralwE€HoOM N3BECTN);

3) nobasneHne 15 r nopTnaHaueMeHTa;

B | HaBecky nobasnanm 250 Mn KOHLEHTPU-
poBaHHOro pacTteBopa umaHupa Hatpus (3,6
NaCN), nogrotoBneHHoro Ha 6ase HakMcopo-
XEHHOM (X. Y. KMCNopoaoM n3 BannoHa) Boapl
(pH - 7,0), oanee ocywecTBASIN OKOMKOBaHNE
1 3arpysky B | KONOHHY;

4) Bo Il n Il HaBeckn Npobbl fo6aBNANN MO
250 MmN NoAroToBNEHHbIX B GOTO3NEKTPOXUMUN-
4eCKOM peakTOpe pacTBOPOB, COOTBETCTBEHHO,
umaHnpa Hatpus ¢ nobaBneHmeM TMocynbdaTa
Hatpus (3,6 r NaCN + 3 r Na_S,0,) n uvannga
HaTpus (3,6 r NaCN).

Hanee arnomepunpoBaHHbIN MaTepuan no-
MeLLann B N1acTUKOBLIE KOJIOHHbI M BbICTamsanu
[BOE CYTOK ANsl peanM3aunm npouecca Bbille-
naumeaHusa B gnddysrnoHHOM pexnme. ocne
4yero B KOMOHHbI Nogasanu no 250 mn Hakmucno-
POXEHHOW BOAbI, N OCYLLECTBASANM BbIMYCK Nep-
BUYHbIX NPOAYKTUBHbLIX PACTBOPOB.

Mpwn 3TOM K3 KaxaoWh KONMOHHbI 0ToBpaHo
no 100 mn pacTBopa, C BO3BpaLleHNeEM N30bITka
B roJIOBY npoLiecca.

Mo paHHbIM AA-aHannsa, NpPoBeOEHHO-
ro B aTtTrecTtoBaHHoW nabopaTtopun 3abHUW,
copepxaHue 3on0Ta B cnmBe U3 1-N KONOHHBI
coctaBuno 0,03 mr/n, ns 2-n — 0,07 mr/n, a ns
3- — 22,69 mr/n. 3atem 0ob6aBnsnmM HakmMcno-
POXEHHY0 BOAy B COOTBETCTBYIOLLIME KONOHHBI
N POTO3NEKTPOaKTUBNPOBAHHbLIE PACTBOPbLI C
YepefoBaHMeM Mofayn HakKMCNOPOXEHHOW BO-
Obl, Kaxable NocneayoLime CyTk1, To ecTb OCy-
LEeCTBNSANN BbllLieNnaymBaHme 3onoTa B Audaoy-
3NOHHO-NHPUALTPALMOHHOM peXxume. ITanbl
MpoBefEeHUsT 3KCMEPUMEHTA U UX XapakTepu-
CTUKM NpuBeAeHbl B Tabn. 1.

[MepBUYHLIN MaTepuan nexanbiX KEKOB Li-
aHunpoBaHusa apacyHckon O® npepnctaBneH
BbILLENIOYEHHBIMU  LMaHUOHBIMX  pacTBOpPaMu
KONNEKTUBHBIM (PNIOTOKOHLLEHTPATOM C BbICOKMM
copepxaHnem cynbpunaoB (OCHOBHbIX — MUPU-
Ta, XanbKonMputa 1 akLEeCCOPHbIX — rafneHnTa,
chaneputa, NIMppoOTUHa), cynbdoapceHnpa-ap-
ceHonuMpuTa, NpU HE3HAYNUTENBHOM KONMYECTBE
cynbdgoconein (bypHoHuTa, TeTpasgputa). Co-
OepXaHune 30510Ta BapbupyeT B LUMPOKUX Npeae-
nax npu cpegHem 3HavyeHmn 6,8 r/T. Hanbonee
BEPOSITHO, YTO 30JI0TO B Kekax NpeacTaBfieHo
NPenMyLLECTBEHHO XMMNYECKN CBA3AHHOW ANC-
rnepcHoOm GOPMOI HAXOXOEHNA U 10KaNTM30BaHO
B YaCTMYHO OKMCNEHHbLIX 3EpHax XanbkonupuTa,
apceHonumpuTa, NUpUTa, a Takxe Nnepensmersb-
YEHHBLIMU  «CBOOOAHBIMU»  MUKPOHHO-CYOMU-



Earth sciences

Bulletin of ZabGU. 2019. Vol. 25. No. 7

KPOHHbIMM YacTMUamu, BbICBOOOXAEHHLIMU B
X0[e CBEPXTOHKOro namesibyeHuss Ha oboratu-
TenbHoM pabpuke C TEXHOreHHbIMWN «Hakenka-
MW» OKCUAOB N cynbduUAoB xenesa. Matepuan
nNpoObl CyLLLEeCTBEHHO TpaHCHOPMUPOBaH B pe-
3ynbTaTe rMnepreHHbIX MNpoLecCcoB, NPOTekaBs-
LWNX B TeYeHMe HECKONbKUX OeCATUNeTUn npw
€ro XxpaHeHuK, 4TO B NEPBYI0 OYepenb BbIpa3u-
JI0Cb B 4YaCTUYHOM NepexoLe CynbGUaOoB B Cyfb-
daTbl. OOLLee cooepxaHue cepbl — 18 %, cynb-
datHon — 4 %. MNpenBapuTeNbHO oToBpaHHbIE 4
HaBecku kekoB maccom no 30 r obpaboTaHbl An-
ctmnnarom go X:T = 1:1. [ocne nepnognyecko-
rO BCTPSIXMBaHWS 1 OTCTaMBaHUS B XXMUAKON (ase
nokasaHusi pH coctaBunn 3...3,5. Takum obpa-
30M, NOATBEPXAAETCH HaNMUne B MUHEpPasnbHOM
Macce 3HauYnTeslbHOro KonmvyecTea cynbdaTos,
B TOM YMCIE NPUCYTCTBYIOLLMX B PACTBOPEHHOM

COCTOSIHMW B NMOPOBbIX Bogax. CoOOTBETCTBEHHO,
npu UMaHMpoBaHuM NoTpeboBanocbk He TOJbKO
HenTpann3oBaTb KUCNIOTHYIO cpeay LWENoYbio
WM OKCUAOM KaslbLMsl, HO U peLlumnTb npobnemy
BbIXxo4a B Xuakyto ¢asy nysblbl 3HAYNTENbHO-
ro KonmyecTtsa LuaHocuaoB (UpaHonornotuTe-
nen) — xenesa, Meaun, Mblllbsika U T. A. Beicokoe
cofepxaHne anemMeHTHoOM cepbl 06ycnoBnvBa-
€T MOBbILWEHHLIV BbIX0o4, pogaHmnaoB (CNS™). B
TO Xe BpeMsi, 3TO No3BoNsieT cAenaTtb BbIBOA, O
4aCTUYHOM BCKPbITUW CYNbMUOHO-apCeHUAHbIX
MaTpul, C ANCNEePCHbIM, XMMWYECKW CBSI3aH-
HbIM 30JI0TOM M O4YUCTKE OT CYyNbMUAOHbIX, Xe-
NEe3UCTLIX (reMaTUT-reTUTOBbIX) U KapOoHaTHbIX
«HaKNEMNOK» NMOBEPXHOCTU NMNepen3mesib4EHHbIX B
CBOE BpeMsi MUKpOYacTUL, «CBODOOHOro» 30J10-
Ta[1-3;8-11].

Tabnuua 1/ Table 1

Oranbl npoBeAeHvs1 akcrnepuMeHTa u nx xapakrepuctuku / Stages of the experiment and their characteristics

Oranbi Il kononHa Il konoHHa
npoBeneHus | konoHHa (NpoGbi (npoObi 3a (npoGbl 3a
3KCNEepUMEHTOB 3aNe 1) /1 column Ne 2) / Ne 3) / Mpumeyvanme / Notes
/ Experimental (samples # 1) Il column Il column
stage (samples #2) | (samples #3)
3arpyska 0KOMKO-
BaHHbIX HABECOK B
1 (1-e cytkun) / KONOHHbI / Loading _ _ BoicTanBaHue B TeyeHue 2 cyT /
1 (1 day) of agglomerated Curing for 2 days
secondary raw material
to leaching columns
ﬂgfﬁ:ﬁgﬁg)ﬁ eii%a"" B kononHe | Bopa dunbtpy-
BOII! B KAXVIO KONOH- eTcs 04eHb MegeqHo. Bo |l
HyAOTﬁ omypswqu 010 u lll konoHHax BonbLuas YacTb
2 (3-m cyTkm) / A / Addition of _ _ BOAbI BNUTaNaCh MaTep1aiom
2 (3 day) 950 mi air saturated 3arpy3ku / Low filtration in the
water to each column I column. Water is adsorbed in
Productive solution ) the Il and Il columns by mineral
analysis agglomerates
[obaenexne 250 mn
HaK1CNIOPOXEHHOIA
3 (4-e cyTkn) / BOZAbI B KQX/YI0 KONOH- _ _ _
3 (4 day) Hy / Addition of 250 ml
air saturated water to
each column
Bsog 250 mn Jobasnenue
CBEXenpuro- 250 mn ¢oTo-
ng;;f:;g)‘: ei?_l%l;“" TOBJIEHHOTO 371eKTPOAKTUBHUP.
4 (5-e cyTkn) / BOZbI B KXK/YIO KOJIOH- ﬁg/?s"g;{;ggﬁg; FgﬁTEO$ %) / _
4 (5 day) Hy / Addition of 250 ml o
air saturated water to / Addition of 250 | Addition of 250 ml
each column ml of photo- of photo-electro
electro activated | activated solution
solution (pH-7.0)
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OkoH4yaHue Tabn. 1

[NosieneHne B OTCTOMHMKE |
KOMOHHbI npumepHo 100 mn

Gron 20| Son 2501 pomcenoro b o 10,
[o6asneHmne 250 Mn TOB/IEHHOTO TOB/EHHOMO KusﬁgH;;Ke?TZ'ﬁéE OBTgTT%:g;ﬁE_
5 (6-¢ cyTkw) / HaKUCNOPOXEHHO doToanekTpoak- | $oT03NEKTPOAK- e Ill kon é)HEH 50 - p-pa
5 (6 day) Boabl/ Addition of 250 | TuBMp. pacTBOpa/ | TMBMP. pacTBopa/ (pH — 10). LiseT ~ npoapas-
y ml air saturated water | Addition of 250 Addition of 250 HFI)JM /100 ml produ cti\ee src))luti on
to each column ml of photo- ml of photo- in | column (pH-10 ellow
electro activated | electro activated | P15, Y .
solution solution color). Il column — no solution.
50 ml productive solution
column (pH-10, clear color)
B otcTOiiHMKE | KONOHHBI
npumepHo 370 mn npoayk-
TMBHOro p-pa (pH — 10).
LieT — xéntbiii. B oTcTOIHNKE
I konoHHbI npumepHo 220 Mn
[NobasneHue JlobaBneHvee
NoGaenexue 250 mn 250 Mn Hakmc- 250 Mn Hakmc- ?B?HﬂgﬁBfoggopsﬁlﬂ; B
: HaKMCNOPOXEHHO NIOPOXEHHOI JIOPOXEHHOIA 3 y
o( %Cg;")“)/ o/ Addition of 250 | ope/ Addition | Bogey/ Addition | OTCTOMAKE (')'F'OKO’_“’;"Z"'HQEO{S’;
y ml air saturated water | of 250 ml air of 250 ml air Ll,p 'U'V_ P-pe p370 ml
to each column saturated water to | saturated water to | o — MPOSPA1HbIA /
each column each column productive solution in | column

(pH-10, yellow color). 220 ml
productive solution in Il column
(clear color). 280 ml productive
solution column (pH-10, clear
color)

[MpekpalLenne nogaun

to each column

) HaKMCNOPOXEHHOMN
7 (2 facég'(;")/ Boapl/ Stop of addition | —
y of air saturated water

B otcToiiHuke | KoNnoHHbI Npu-
MepHo 230 MN MPOAYKTUBHOTO
p-pa (pH — 10). LiBeT — xén-
Tbii. B oTCTOHMKE || KONOHHBI
npumepHo 220 M NMpoayk-
TMBHoro p-pa (pH — 10). Liget
— npo3payHblit. B otcToitHmke Il
KOMOHHbI 240 M NPOAYKTUBHOIO
p-pa (pH — 10). LieT — npo-
3payHblit/ 230 ml productive
solution in | column (pH-10,
yellow color). 220 ml productive
solution in Il column. 240 ml
productive solution column
(pH-10, clear color)

HaBeckn nexanbix KekOB LVaHMPOBaHUS
rnocne TPEXKPATHOM OTMbIBKM C OJIUTENbHBbIM
(okono 5 4) oTcTaMBaHMEM U CAMBOM XWUOKOM
dazbl B NpPOMEeXyTKax MexXay BCTPsIXMBaHU-
eM, obecrneuynnn ctabunbHylO OKONOHEeTpab-
Hyto pH. Bcero Ha oTmbiBKy Kaxaow 30-rpam-
MOBOI HaBeckn wuspacxogoBaHo no 100 mn
ovctunnaTa. lNocne yero, ,O3NMPOBaHHLIM BBO-
OOM ruapokcmaa HaTpusi B KaXA0n N3 HaBeCOK
6bino gocturiyto pH = 11. Janee BBenéH una-
HUL, HATPUA U ero coaepXxaHne B XNakon ¢ase
OOBEeAEHO A0 3aBe[OMO 3aBbILLEHHOrO 3Haue-
HuUa — 5 r/n. OkoHyaTenbHoe X:T = 1,2:1. lMo-
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cne CYTOK BbiCTanmBaHWA 0ToOpaHbl puabTpaThbl.
CpenHee copepxaHue 3os0Ta B punbrparax —
7,8 mr/n, cepebpa — 9,0 mr/n, 4To: a) noaTBEpP-
ONJ10 BbICOKUIN MCXOOHbIV YPOBEHb COAepXaHUs
30510Ta B kekax; 06) gokasano BO3MOXHOCTb ero
MOTEHUNaNbHO BbLICOKOIO W3BIEYEHUS C UC-
rMoJIb30BaHMEM Jaxe CTaHOAPTHOM TEeXHONOornm
LiMaHWAHOr O BbILLIENIa4MBaHMS, HO NPW 3aBbILLEH-
HOM coaepXaHuu B paboyem pacTBope LupaHuaa
HaTpUA (9KOHOMUYECKU MNpUeMSIeMbI pacxon,
unaHuga He gonxeH npesbilwaTh 3,6 Kr/T KEKOB).

OKcnepuMeHTalbHble UCCNedoBaHUs ak-
TUBALMOHHOIO BhiLLENa4yMBaHNsA 30510Ta U3 Ke-
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KOB NPOBOAMAUCH MO CREAYIOLLMM TeXHONOMM-
4YeCKNUM CXemMam:

a) cxema C npenBapuUTENIbHOW OTMbIBKOMN
Bogon (OK:T = 2:1 B TeyeHne 15 muH 6apboTa-
XEM A0 HenTpanbHoM pH cnmea) n KOHANLMNOHN-
poBaHuem pH xunakon dasbl Nynbnbl WEMOYbLIO
no 10,5 c nocnenyowmm BoiLLEeNa4MBaHUEM 30-
noTa BOAHbIM PacTBOPOM LiMaHnaa HaTpus;

0) cxema C npeaBapuTENbHbIM [LOOKUC-
NleHnemM W BbllLenayYnBaHneM megu, xenesa,
MblLLbsika HOTOBNEKTPOAKTUBMPOBAHHbLIM pac-
TBOPOM B KUCMOW cpefe ¢ nocnenyouwlen ae-
KaHTaumen, CIMBOM pacTBOpa, OTMbIBKOW Keka
BOAOM, KOHOMUMOHMPOBaHMEM PH LLENOYBIO ©
BblLLenaynBaHneM 3010Ta 3NeKTPOaKTUBMPO-
BaHHbIM PACTBOPOM LiMaHnaa HaTpuUs;

B) CXxema C npenBapuTesibHbIM JOOKUCe-
HUeM POTO3NEKTPOAKTUBNPOBAHHLIMWN PACTBO-
pamn B cnabokucnon cpefe $opMmupoBaHn-
€M Nynbnbl NYTEM CMELUVMBaAHUSA MUHEpPanbHOM’
Maccbl co cnabolenodHbIM  HOTO3NEKTPOAK-
TUBMPOBAHHBIM PAaCcTBOPOM, OTMbIBKOW BOAOM,
BTOPMYHOE HOPMMPOBaHNE MySbMbl C NOCNeay-
IOLLMM NepeBOAOM €€ B LLENOYHYI0 dasy u Bbi-
Lwena4ymBaHMeM 30510Ta 3NEKTPOaKTUBMPOBaH-=-
HbIM PacTBOPOM UyaHuaa HaTpus;

r) cxema C npeaBapuTeNbHOW OTMbIBKOM
Keka BOOOW W 3aljenadmBaHmem o pH = 12
(yepes 1,5...2 4 pH cHuxanca go 10,5 n crta-
ounnanpoBancsl) u BblllenadyMBaHMemM 3o0n0Ta
3NeKTPoakTUBMUPOBaAHHLIM PACTBOPOM LiMaHuaa
HaTpus (C NpenBapuUTeNibHbIM KOHAMLMOHNPO-
BaHMeMm pH xunakon dasbl Nynabnbl WEMOYbLIO, A0
DOCTUXEHUS1 cTabuAbLHOINO 3HayYeHusl, paBHOro
10,5). KoHuUeHTpaums unaHmaoB B XUakKon da-
3e-3r/n, X:T=1,5:1.

BblllenayunBaHne OCYLLIECTBASNIOCHL arnTa-
LIMEeN C HacCbILLEeHWEM MYyJblbl KNCNIOPOAOM NYTEM
eé BapboTaxa cxaTbiM BO3lyXOM B TeyeHue 5 u.

TexHonormnyeckasn npoba XBOCTOB CBMHLLO-
BOM ¢notauuu, B COOTBETCTBUM C NACMoOpPTOM
N2 12, oTobpaHHasi COTpyAHUKAMWN HAYYHO-TEX-
HMyeckoro ueHTpa AO «HoBo-LLUnpoknHcknin»
pyoHuk, mmena coctaB: cBuHel, — 0,47 %;
unHk — 0,99; menb — 0,29; xeneso — 37,69 %
n 3onoto — 12,7 r/T. B uenom B xBoctax Ho-
BO-LLIMpOKMHCKOro pyaHMKa copepXaHue 30-
noTa MOXeT N3MeHsATbCA B npefenax 7...12 r/T.
OCHOBHbIMM pPYyAHBIMW MWHepanaMmy XBOCTOB
saenaTca nuput (73 %), nuppotuH (3,7 %),
chaneput (2,4 %), ranenut (0,9 %), okcuapl n
rngpokcuabl xenesa (0,5 %) n keapy, (15 %).
3051070 NpeacTaBneHO YacTULLAMU KPYMHOCThIO
0,1...25 MKM M KOHLEHTPUPYETCS MPEnMyLLe-
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CTBEHHO B TOHKMX KJlaccax. YacTuu, 3on0Ta B Co-
CTaBe CPOCTKOB KpyrnHee 25 MKM B MpoayKTe He
obHapyxeHo. CBO6oAHOro 30J10Ta NPaKTUYEeCKM
HeT (0,13 %) [4; 7].

XBOCTbl CBMHLIOBOV noTaunm SBAsioT-
CSl YNOPHbIM CbIPpbEM [Nt FPaBUTaLMOHHOMO
oborauleHnsi (M3BnevyeHMe 30510Ta COCTaBU-
N0 24,22 % npwu BbiIxoAe KoHueHTpata 15,4 %)
[4; 7]. Mpn dnotaumoHHoM oboralleHnn m3a-
BfieYeHne 3onota coctasunao 81,55 %, Ho npun
BbICOKOM BbIXOe KOHUeHTpaTa (72,8 %), 4To He
rno3BonsieT NoNy4YnTb NpuemnemMbeln No copep-
>XXaHWIO MPOAYKT Ang nnaeku [1-3].

OkomMKOBaHMe XBOCTOB CBUHL,OBOM poTa-
uMn NpoBoaunmM ¢ HaBeckamm 1 kr ¢ go6aBKoW
M3BECTU, LleMeHTa, BOAbl, B3SATbIX B KONMYECTBE
1, 5, 8 1 15 % cooTBeTCTBEHHO. CMech Tuia-
TeSIbHO NMepeMeLLnBann Ha CUTe C ssYeel 2 MM
1 OKOMKOBbIBaIM C HAKMUCIOPOXEHHbBIM pacTBO-
pPOM UMaHnpa HaTpus KOHUeHTpaumen 15,5 r/n
no pasmepa rpaHyn d < 10 mm. lonyy4eHHble
rpaHynbl NOMELLLAIN B NepPKONSTOP AnaMeTpoMm
0,04 m. Mpn aTOM BbIAEPXMBANIOCH OTHOLLEHWE
D/d <10, HeobxoamMmoe N5 BblpaBHUBAHUS -
OpPOAMHAMMYECKMX YC/IOBMIA CTeKaloulero no-
Toka BhblllenaymBatollero pacteopa. BbicoTa
HacbIMHOro cnosi coctasuna nopsaka 1 M. Mpa-
HYJbl HAXOAMNUCH HA BO3AyXe B MepKonsTope B
TeyeHme 5 CyT.

Ans nepKonsiuMoHHOrO BbllLEeNa4YnBaHNS
M3 NOArOTOBMEHHbLIX FPaHyN UCMNONb30BaNN ak-
TUBMPOBAHHLINA  HAaKMCNIOPOXEHHbLIA  PacTBOpP
BukapboHaTa HaTpus, KOTOPbLIA TFOTOBUIICS
cnepyowmm obpasom. OcCyLLECTBAANCSA aNeK-
Tponus BukapboHaTHOro pacTeopa nNpw Hanpsi-
xeHun nopsgka 10 B B TeyeHmne 20...30 MuH
npu ynsTpadmnonetoBoM obnyyeHUn pacTeopa
HernocpeaCTBEHHO MOCNe 3NeKTponm3a B Te-
yeHne 10 MUH. 3aTemM B MONy4eHHylO akTUB-
HYIO BOOHO-ra3oBYyl0 9MYJIbCUIO BBOAMIICS MO-
POLLKOBbLIA UMaHWA, HaTpus OO0 KOHUeHTpauuun
0,5...1,5 r/n n HakncnopoxmBasncsa rasoobpas-
HbIM KMCNoOpoAoM n3 6annoHa OO ero copep-
XaHusa 36...38 mr/n. BeBon, HaKMCNOPOXEHHOrO
aKTUBMPOBAHHOIO pacTBopa uMaHmpa HaTpus
¢ kapbOoHaTHO-NEepOKCUAHON OCHOBO B 00b-
éme 200 M NpoBOAMIN €XECYTOYHO B TEYEHME
1 MuH. HYepes 2...2,5 4 B NpUEMHUMK Ha4YnHan no-
cTynaTb NPOAYKUMOHHLIMA pacTBop. BenuuunHa
pH wncxooHoro n NpPoaykKUMOHHOIo pacTBOPOB
nameHanace B npepgenax 10,5...11,5. Cneum-
anbHO BeNMYMHY pH He perynmpoBann.

Pe3ynbTatbi 3KCNEepUMMEHTOB 1 X 0bCyX-
AeHue. MNpu NepKoNauMoHHOM BhilLena4ymBaHnm
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30/10Ta M3 XBOCTOB dnoTaumoHHoro oboratle-
Hus [dapacyHckoii O®, kak BUOHO U3 NpeacTaB-
JIEHHbIX TAabNKL, C pesynbTatamMmum aHaIn30B KEKOB
(BTOPUYHBLIX XBOCTOB) U Xunakon dasbl (Mpoayk-
TUBHbIX PACTBOPORB), CXeMa C MCMoJIb30BaHNEM
aKTMBHOIO pacTBopa UuaHupa HaTpus MMeeT
CYLLLECTBEHHbIE NMPenMyLLecTBa Mo CpaBHEHWNIO
C KOHTPObHOM LMaHNAHOM CXEMON, a TakXe COo
cxemoii N2 2, B KOTOPOW MCNONb30BaSICHA aKTUB-
HbI pacTBOp UMaHuaa HaTpus ¢ gobaBneHnem
Tnocynbdata Hatpusa. CoaepxaHue 3onoTa B
ncxogHom npobe, onpenenéHHoe kak cpegHee
rno Tpém HaBeckam, cocTaBuno 2,98 r/T (tabn. 2,
3). ConepxaHune 30510Ta BO BTOPUYHbBIX XBOCTax
BblLLIENIa4YMBaAHNSA NO CXeMe C UCMNOoNb30BaHNEM
aKTMBHOrO pacTeopa umnaHnga Hatpusa — 0,44 r/1
(Takum oOpasom, M3BfiedyeHMe 30510Ta CocTa-
BUno 85,2 %). lNMockonbKy copepxaHne 3o050Ta
B XBOCTax (prioTaumm BapbUpyeTcs B LUMPOKOM
nmanasoHe (1,89...3,74 r/1), 6onee KOPPEKTHO

B 3TOM Cllyyae onpenennuTb U3BnevyeHne 30J10-
Ta rno COOTHOLLEHWIO ero obLLero KkosnyecTea B
NMPOAYKTUBHbLIX PaCTBOPax N CyMMbI KONIMYecTBa
30J10Ta B NMPOAYKTUBHbLIX PacTBOpax C 0CTaToy-
HbIM KOJINYECTBOM €ro B TBEPAON dase — Kekax
(KOHe4HbIX xBocTax). Mo aTomMy BapunaHTy pac-
4yéTa, MU3Bfle4YeHne 30510Ta C MCMNOb30BaHNEM
akTMBHOIO pacTBopa uyaHupa HaTpus cocTa-
Buno 68,1 %. YunTbiBasi, 4TO npun 3TOoM 06e3-
oTHocuTenbHO mnaenekaetcs 0,94 r 3onota M3
TOHHbI OTXOJ0B, He TPeOBYoLLMX NCMNOJIb30BaHUSA
[OPOrocTosALLMX MPOLLEeCCOB APObNeHns n na-
MeJlbYEHUNS1, C TOUKN 3PEHUS MPaKTUHECKON pe-
anmsauum 3TOT BapuaHT rnepepaboTkm XBOCTOB
dnoTtaumoHHoro oboratleHns JapacyHckon
O® aBnseTcs NnoTeHUManbHO NPUOLIILHLIM. TemM
Bonee, ecnu ocTaTo4Hble (BTOPUYHbBIE) XBOCTbI —
KeKW nocne oTMbIBKM OyayT MCNOJSIb30BaTbCS B
KayecTBe OCHOBbI A1 TBepAeloLLeN 3aKnaaku
Ha NoA3eMHOM pPyAHUKE.

Tabnuua 2 / Table 2

[Moa51eMeHTHbIV aHaInm3 CXOAHbIX XBOCTOB gnoTaumm JapacyHckovi O® (4./[) vi nosyyeHHbIX KEeKOB
no craHaapTHov ( 1), akTnBaLyOHHON UMaHUAHO-TUOCYIbdarHou (24) n aktuBaunMoHHOM unaHuaHou (34)
cxemam / Element analysis of flotation tailings of Darasun processing plant (4D) and the cyanide leaching
residual (1D), activated cyanide-thiosulphate (2D) and activated cyanide (3D) schemes

Onpepensemble anementbl/ Elements
Homep npoGbi/Samples As | Fe 06u./ Fetotal | Cu Au
maccosas aons, %/ mass, % r/t/ ppm
1-n 0,014 18,30 0,048 2,13
2-n 0,013 18,44 0,053 2,10
3-n 0,013 17,40 0,040 0,44
4-n 0,013 18,44 0,056 2,98
Tabnnua 3 / Table 3

PesynbTatsl N05/1EMEHTHOI0 aHam3a npoAyKTUBHbBIX PACTBOPOB (HyMepaLmsi CXemM CoOxXpaHeHa) /
Results of element analysis of productive solutions (numbering of schemes is constant)

Au A
Mpob6a/ Sample MI'/L mg/l :
1 <020 <0,05
5 0.36 <0,05
3 5,10 0,77
1 <020 <0,05
5 <020 <0,05
6 0,71 0,08
7 <020 <0,05
8 <020 <0,05
5 0,20 <0,05
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Mo KOHTPOJILHOM CXxeMe U3BJIe4eHO BCEero
28,5 %. MNMpakTnyeckn TaKkoe e HN3Koe n3Bne-
YyeHne 1 No Cxeme, B KOTOPOW MCMNob3oBasics
aKTUBHbI pacTBOpP LnaHuaa HaTpus ¢ gobasne-
HMeM Trnocynbdarta HaTpus. Meab 1 Xeneso no
3- cxeme Takxke MnepeLun B pacTBOp B Cylle-
CTBEHHO 6O0NbLUEM KONMMYECTBE OTHOCMUTESIbHO
KOHTPONIbHOW CXeMbl U TUOCYNbdaTHO-LNaHWA-
HOWN CXeMbl.

Kak BMOHO MO OaHHbIM, MOJIyYEHHbLIM MO
aHannay xuakon dasbl (cM. Tabn. 3), KNHeTuKa
aKTMBaLMOHHOIO BhILLENaYMBaHUs XapakTepu-
3yeTcsi Pe3KMM CHUXEHMEM COAEPXKaHWS 30510Ta
no cnmBam, NO3TOMy MOXHO OXunaaTb, YTO B €ro
NMPOMBILLNIEHHOM BapuaHTe TEeXHOJIOrMYeCKNi
umkn 6yaoeT npoaonxartbcs He 6onee 5...7 cyT.

TecTupoBaHune nybn, CHOPMUPOBAHHLIX
Ha 6a3e KekoB UMaHupoBaHus J[apacyHCKoWn
O®, no kaxaor N3 pacCMOTPEHHbIX CXeM, Kpo-
Me KOHTPOJIbHOM, NprnobpeTanu 6ypblii OTTEHOK
pPas3fIMYHOWN WHTEHCUBHOCTW, 4YTO CBUAOETEb-
CTBYET O nepexode PacTBOPEHHOrO [OByXBa-
JIEHTHOr 0 XeJie3a B TPEXBaNIEHTHYIO T’MAPOKCUA -
Hyto popmy [5]. KoHTponbHas npoba coxpaHsna
cepblli LBET, HO, Nocne npekpalleHus 6apbo-
Taxa, Ha MOBEPXHOCTM NynbMNbl Habnwoaanncb
NNEHKM ronyboro OTTeHKa, 4YTO CBMAOETEesb-
CTBYET O peakuum xenesa c UMaHUAOM HaTpuUs
Cc oOpasoBaHMeM Tak Ha3biBaemMon 6epnuH-
ckonm nasypu — deppoumnaHnga xenesa Fe[Fe
(CN)6]- nnn NaFe[Fe (CN)6] [1; 5]. cxons u3
CcKa3aHHOro, MOXHO caenaTthb BbIBOA, O ASINTENb-
HOCTU BbIXxoAa CynbdaToB B XUAKylo dasy npu
OTMbIBKE BO/IOM, COOTBETCTBEHHO HEOHBXOANMO
NpPoBOAUTL €€ B HECKOJIbKO LMKIOB Npu 60nb-
e NpoAOIKUTENBHOCTU, HE OPUEHTUPYSICh Ha
nepBble 3Ha4YeHns pH.

AHanns xuakon @asbl 0oTpaboTaHHbIX
nynbN Ha coAepXaHue 3onoTa U cepebpa, Bbi-
MOJSIHEHHbI  aTOMHO-abCOPOLUMOHHBIM ~ MeTO-
[0OM, nokasan cnefyolme pesynbraThbl:

— KOHTponbHaga npoba — CAu = 0,33 mr/n.
M3BneveHne B xmakytlo @¢asy COCTaBUIO
0,33 mr/n*3n/ 2xr*6,8mr/kr = 0,073 (7,3 %);

— aKcnepuMeHTasbHble NPobbl

CAu = 0,73 mr/n. N3BneyeHne B XUAKYIO
dazy coctaBuno 0,73mr/n*3n/ 2kr*6,8mr/kr =
=0,16 (16 %);

CAu = 3,31 mr/n. N3BneyeHne B XUAKYIO
¢azy coctaBuno 3,31mr/n*3n/ 2xkr*6,8mr/kr =
=0,73 (73 %);

CAu = 3,07 mr/n. N3BnevyeHne B XUOKYO
dazy coctaBmuno 3,07mr/n*3n/ 2kr*6,8mr/kr =
=0,677 (67,7 %);
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CAu = 2,87 mr/n. /13BnevyeHue B XUOKYO
dazy coctaBuno 2,87mr/n*3n/ 2kr*6,8mr/
kr=0,633 (63,3 %).

YunTblBasg CyLLECTBEHHYIO pasHuULly B K3-
BfIe4EHUN 3010Ta, MOJIYHEHHOrO Ha HaBeCKax v
B X04e TeCTUPOBAaHMWS, MOXHO CAeNnaTh BbIBOA
O MPUHLMMNNANLHON BaXHOCTU MOMHOTHI Npea-
BapUTENIbHOM OTMbIBKM KEKOB OT CyNnbdaTtoB v
psaga pacTBOPEHHbLIX 3NEMEHTOB-LMAHOCU-
nos. Kpome Toro, ypoBeHb pH pgonxeH ObiTb
3ajaH c pe3epBoM, paBHbIM 11. [MOBLILLIEHHbIN
npu TeCTUPOBaHUU PacXon, LMaHnaos (5 r/n)
HEe KPUTUYEH N MOXET ObITb yMeHbLUeH. Hanbo-
flee BbICOKMI YpOBEHb MU3BNEeYeHUs 3050Ta 13
nexarnblX KEKOB LMaHNPOBaHUS BO3MOXHO MO-
Ny4nTb B0 NpU NPOJONXUTENBHOM OTMbIBKE
cnaboKMCAOTHBIM PacTBOPOM W BoAoi, nmbo
npv NpenBapuTeNbHOM KUCIOTHOM unu cnabo-
KNCNIOTHOM O0OKUCHEHUM MaTepuana u JOBbl-
wenaynBaHMn Mean, Mbllibska v Xenesa, Bbl-
BOLa UX CcyNb®aTHbIX KOMMNAEKCOB CO CIMBOM
MEPBUYHOr0, He coaepalLlero 30a10Ta Npoayk-
TUBHOrO pacTBopa.

HeobxoonMo nMpoBecTU AOMOSIHUTENbHbIE
ncecnenoBaHns ong onTuMusauum napaMmeTpoB
N PEeXMMOB armTauyioHHOroO BbllLeNaynBaHus,
BKJIlOHYas NpoLecc copbunmn pacTBOPEHHOIO 30-
JloTa N0 CXEME «yroJfib B MyJibre».

B uenom MoxHo caoenaTk BbIBOA, O TOM, YTO
nexanble Keku umaHmpoBaHus [apaCyHCKOro
pyoHuKa npeacTaBAsaioT MNPOMbILLIEHHO-3KO-
HOMWYECKUN WHTEPEC, MOCKOMbKY coaepxaTt
3HaA4YNTENBHOE KONMYECTBO 30M0Ta (nopsaka
6,5...8r/T), B peaynbraTe rmnepreHHbIX uameHe-
HUN 3a ANNTENbHOE BPEMS XPaHeHUs Noay4mn
MOSIOXKNTENBHYIO TEXHONOIMMYECKYI0 TpaHchop-
mMaumto, obecneymBaloLLyio Npn NCNoNb30BaHUN
npeanaraemMon TEXHONOrMM AOCTUXEHME BbICO-
KOrO YPOBHS €ro U3BneYeHus.

PesynbraTthl NnabopaTopHbIX MccnenoBaHui
Mo NepKoNSILLMOHHOMY BblLLIENa4MBAHUIO 30110Ta
M3 OKOMKOBAHHbIX C LMaHUOO0M HaTpUs XBOCTOB
CcBUHLUOBOW dnotaumn HoeoLMpokmHckom 06o-
ratutensHon Gabpukn ykasbiBaT Ha UX BbICO-
Kyl0 ynopHocTb. [laxe B cliydae Mcnonb3oBa-
HUS OOMOSIHNTENIBHOrO BbICTAMBaHUSA TpaHy,
OKOMKOBAaHHbIX PacTBOpamMu C BbICOKOW KOH-
LeHTpauuren umaHnaa HaTpus, U nocnenyoLe-
ro BbilLlefaynBaHusi 30510Ta akTUBUPOBAHHbBIM
KapBboHaTHO-UMaHNOHBIM pacTBopoM (puc. 1),
CTEMNeHb BbILLENAYMBAHUS 30/0Ta COcTaBmnaa
Bcero 37 %. Mpu ncnonb3oBaHNM CTaHAAPTHOMN
CXEMbI LIMaHMPOBaHNS N3BIEYEHNE COCTABUIIO
meHee 20 %.
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Puc. 1. 3aBUCUMOCTb CTerneHu n3Be4eHunsi 30/101a oT rpoA4OJDKNUTEJIbHOCTU aKTBaLMOHHOIO CKOPOCTHOIO
BbiLena4mBanus 3osota / Fig. 1. Dependence between gold recovery and duration of activated high-speed
leaching

C uenblo BCKpbITUS HEQOCTYMHbLIX A5 pac-
TBOPA BHYTPUKPUCTaANIMYECKNX 30H M NOBbILLE-
HUS 3PPEKTUBHOCTN KYHHOrO BhiLLeNnavymBaHms
30/10Ta NpPoBefieH 06XMUI XBOCTOB CBMHLLOBOM
dnoTaumm HoBOLLIMPOKMHCKOM 060raTuTeNIbHOM
dabpukn npu Temnepatype 700...750 °C v Tonb-
KO Mocne 3Toro — UMaHnaHoe BbillenadnBaHue
30J/10Ta U3 orapka no kjaccmyeckomy crocoby
1 cnocoby C UCMoJIb30BaHMEM akTUBaLIMOHHOIO
CKOPOCTHOro BbllLENa4nBaHns. Ha ocHoBaHun
DaHHbIX MO M3MEHEeHUD Macchl obpasua npwu
HarpeBaHuUM OT NPOAOJIKUTENbHOCTM (Tabn. 4)
cAenaH BbIBOA, O TOM, HTO OCHOBHas 4acTb NNpU-
Ta B XBOCTax dnoTaumm okMcnsnachk 3a nepeble
5 4 HarpeBanusa npu Temnepartype 750 °C.

B npouecce obxwura nponcxoauT TpaHc-
dopmMauma NAOTHbIX PeLIeToK CcynbduaoB B
rnopucTble okcuaHele, obecneymBatoLime 60nb-

LIYI0O MPOHULLAEMOCTb A1 OKUCASIIOLWNX U KOM-
nnekcoobpasyoLmx KOMMNOHEHTOB PacTBOPOB,
a Takxe, BeposTHO, TBepaodasHasa anddyams K
NMOBEPXHOCTU HOBbIX KPUCTaNSIMYECKNX PELLIETOK
MWKPO- M HaHO4YacTuUL, 30/10Ta UK ero oTaesb-
HbIX aTOMOB. TakuM 06pa3oM, 30/10TO B XBOCTaXx
CBMHLOBOW dyioTaumMm noce obxumra CTaHOBUT-
cs bonee JOCTYMNHLIM LIMaHWOHOMY BblLLEena4vm-
BaHMIO. B cBA3M C HanM4MeM B orapke BblCOKOM
[0NV NblNeBUAHON GpakLmmn orapok nepeg, Bbl-
wienaynBaHMeEM 30510Ta HEOOXOAMMO OKOMKO-
BblBaTb. MccnepoBaHus Mo BbillenadvnBaHUio
30/10Ta M3 orapka MpoBefeHbl MO Kiaccuye-
CKOMY BapuaHTy WU Mo BapuaHTy akTUBaLMOH-
HOro CKOPOCTHOrO BbillenaymBaHms. Wcxopn-
Hble JaHHble AN OKOMKOBaHUSA 0BO0XKEHHOMO
XBOCTa CBMHL0BOM (pnoTaumn NnpeacTaBieHbl B
Tabn. 5.

Tabnuua 4 / Table 4

N3meHeHmne mMacckl 06pa3uios B npouecce obxura / Change of sample weight as a result of roasting

U3meHeHue macchbl 06pasua
Npyn HarpeBaHnU
Homep | Macca o6pa3sua Macca obpa3ua nocne HMaar:‘;:l?v?: iufe:g:ﬂg B Te4eHUe PasHOro BpeMeHH,
o0pa3sua/| o HarpeBaHus, r HaFPEBaHM? B TeyeHue 154npn 750°C, r/ %/ Change of sample
Sample | /Sample weight |54 npu 750 °C, r / Sample Sample weight a,fter weight, %
Number | before heating, g |weight after (5h, 7500C), g (15 h, 750 °C), g
’ ’ 54/5h 154a/15h
10,2640 7,5488 7,4128 26,45 28,99
2 10,4403 7,6722 7,5388 26,51 21,79
3 10,2310 7,5451 74121 26,25 27,55
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Tabnuua 5/ Table 5

KOMMOHEeHTbI LUMXTbI [1/151 OKOMKOBaHWsI orapka 3 060XXEHHbIX XBOCTOB CBUHLIOBO ¢rioTaumm
HosotumpoknHckoro pyaHuka / Components of mixture of roasted flotation tailings agglomeration
(Novoshirokinsk mine)

=.' S~ \O -~ =. :“
3 e |5 82| 02 |28 | =< | § .2
o &° ~E| T g = T £S5 | & .S
o o = E = O S O E= 1] g Pl =] = . o =
s N zS 5| 25 c8 |52%| =g |BE| 23
s_°. 5= sS® o® =] 3B =c D =0
O o - o = X - @© 2 =29 [3 ° -
gxg 2. Sao| =3 EER e | = €S
8g€ | 22 |SE| SE| Z: 229 28 |fg| 3EF
Cnoco6 KB 3onota/ > S8 £E $o| 52| £8 |sSE| EE &S| 2 5s
Method of heap leaching| £ & 5 5% |E®| 29| =8 |Z°%| o5 | S8| a8
— Q®
82§ g8 | 85| Q5| E- |Q82| FZ | 53| 88=
°g5 5 =€ T+ =8 (283 o= gl &5
s 2 | R2 |3e| 50| 9= |£=<| 35 | g5| &5
(o] Q| S= ~ ow x -
2 9% |ge| 8| 28 |8« | 22 |8 |as
-] o O 2% ©% Oa [T ™ o & =
[} o 0| O = © X
x < |a
Knaccuyeckuit/ Standard 100 2 8 50 18 8 0,42 31 5
CKOpOCTHO aKTUBMPOBAH-
Huait/ High speed activation 100 2 8 | %0 18 8 14 |76 5
B npouecce oKOMKOBaHMS CMecCb Tlla-  HOW OOBOAHEHHLIN Cnoi rpaHyn. PacTBop

TeNbHO NepeMelunBanacb U OKOMKOBbIBanach
Ha cuTe (A4es 2 MM) C HaKNCTOPOXEHHbIM pac-
TBOPOM LUMaHWAa HaTpuUs C KOHLeHTpauumen
18 r/n po paamepa rpanynd= 1,5 mm. lNMNony4yeH-
Hble rpaHyJsbl NOMeLlannuchb B NepKonsaTop Tpy6-
yaToro Tmna anametpom 0,15 M n cylumnunce Ha
BO34yxe B TeyeHune 5 cyT. [1pn 3TOM BblAEPXM-
Banocb oTHoweHne D/d <10. BbicoTa Hacbin-
Horo cnosi coctaBuna nopsiaka 0,7 M. 3atem
ONs1 MOOENMPOBaHUS KNacCMYeckoro BapuaHTa
BbilLleNnaynBaHnsa Ha Tpyby ycTaHaBnmBanm ka-
nenbHULY 06 bEMOM 50 MN 1 U3 HEE eXeCYTOYHO
cKkanblBanm BOAHbIN LMAHWOHBIA pacTBOpP B 00b-
éme 25 mn ¢ koHueHTpauuen 0,5 r/n B Te4yeHue
15...18 4.

B oTnnume oT knaccuyeckoro BapuaHTa,
OpoOLLEeHME MO 9KCNEPUMEHTASNILHOM CXEME Bbl-
Lwena4ymBaHmsl OCYLLECTBNANOChL akTUBMPOBaH-
HbIM pPacTBOPOM, MNpPX MOAFOTOBKE KOTOPOro
WCMONb30Bann 3NeKTPOInU3 pacTeopa rmapo-
kap6oHaTta HaTpusa ¢ C,_,..,; = 2 /N B TedeHne
1 4, npu nnoTHocTM Toka | = 100 A/M? 1 Hanps-
xeHun 10...12 B; ynetpadumonetoBoe obny4ye-
HUe pacTBOpa MNociie 3NeKTponn3a B TeyeHune
10 MMWH; HaKMUCNOPOXMBaAHWE aKTUBUPOBAH-
HbIX PACTBOPOB A0 KOHLUEHTpauuu Kucnopona
36...39 mr/n.

[MonyyYyeHHbI aKTUBMPOBAHHLIA PacTBOP
(BOOHO-ra3oByl0 9SMYNbCUIO) CAMBaNM Ha Mo-
BEPXHOCTb 06paboTaHHbIX LMaHWAHBIM PacTBO-
poM rpaHnyn. MNpu aTom 06pas3oBbIBaCSA CroLW-
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HaymHan cnmeaTtbcs yxe depes 45...50 MuH no-
cne Hayana onbita. Takol NHTEHCUBHbIA FMAPO-
OVNHaAMUYECKNI PEXNM OPOLLEHUNS, MPW HANUYMN
B pacTBOpe peakUMOHHO-aKTMBHbIX KOMMOHEH-
ToB, obecneynBaeT C OAHOW CTOPOHbLI BbICTPLIN
rnepesof 30/10Ta U3 NNEHOYHOW cybdasbl B cyd-
dazy «cBOOOOHOM» XUAKOCTN, C Apyron — obe-
crneymBaeT CyLEeCTBEHHOE CHMXeHue addekTa
npar pobbuHra-nepeocaxaeHns u «napasmtap-
HOW» copbunn pacTBOPEHHOro 3osnoTa. [lpo-
OYKUMOHHbIE pacTBOPbLI 0TOMpPann execyTo4YHO
1 NPOBOAMAM aHanNn3 Ha cofepXXaHue 30J0Ta,
umaHnga Hatpusa n namepsanu pH. Cnown rpanyn
MOBTOPHO OpoLUany Ha cneayoLwmin AeHb.

Mpwn TecTnpoBaHmmn xeoctoB dnoTaumm Ho-
BO-LLIMpoknHCKOro pygHmka nomMmmo aHanmaa
cofepxaHus 3on0Ta B NPOAYKTUBHBIX PacTBO-
pax ocyllecTBasiNcs MOHUTOpPUHI pH copep-
XaHUs OCTaTOYHbIX UMaHupoB. Bennumna pH
MCXOOHOro U NnpoaykLuMOHHOro pacTBOPOB U3-
MeHsnack B npegenax 10,5...11,5. CneunanbHo
Benn4ymHy pH He perynuposanu. KoHueHTpauus
unaHupa HaTtpusi B NpPoayKLMOHHbBIX pacTBopax
3a nepuop uccnegosaHmin (8...10 cyT) npu ka-
nMesbHOM opolleHun yeenuumeanace ¢ 0,3 go
0,4 r/n; Npn NOPLLUHEBOM OPOLLEHNM, HAOBOPOT,
cHumxanace ¢ 4,5 po 0,1 r/n. Xapaktep nameHe-
HUA KOHLIEHTpauunM 30510Ta B MPOAYKUMOHHbIX
pacTBopax B 3aBUCUMOCTM OT MPOOOSIKUTENb-
HOCTU Npougecca NpeacTaBieH Ha puc. 2.
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Kak BUAHO 13 pUC. 2, MIHTEHCUBHOE BbILLE-
fNlayvBaHue 30n0Ta nNpu 06oMx BapuaHTax Bbl-
LwienaynBaHma 3akaHunBaeTcs pakTU4eckn ye-
pe3 5...6 cyT. 3a aTO BpeMs Npu akTMBaLMOHHOM
CKOPOCTHOM BbILLENAYMBAHUN CTEMEHL U3BNE-
YeHuWs 30110Ta U3 0OOXOKEHHOIO XBOCTa CBUHLLO-
BoM ¢pnotaumm coctasuna nopsaka 90 %, a npu
BblLLEeNaynBaHMM CTaHOAPTHbIM  UWaHUAHbLIM
pacTBOPOM MpPU KNacCUYeCKOM MHOUAbTPaLUn-
OHHOM rMapoAMHaMMyeckom pexume — 63 %
(pwnc. 3).
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Puc. 2. lsameHeHns1 KOHLeHTpaLum1 30/107a

B rMPOAYKUMNOHHBIX pacTBOpax B 3aBUCUMOCTU

OT MPOAOCIKNTESILHOCTY MPY aKTUBALIMOHHOM
CKOPOCTHOM (1) n npuv KanesibHOM BbiLLE/1a4YnBaHN

3os0T1a(2) / Fig. 2. Change of gold concentration

in productive solutions depending on duration

when using high-speed activation (1) and at a drop
leaching of gold (2)

3aknoyeHne. TlonyyeHHble pe3ynbTaThl
nccnegoBaHns Mo3BoNsiOT Ons nepepaboTkun
XBOCTOB CBUHLIOBON dnoTtaumm Hoeo-Lupo-
KMHCKOM oboratntensHon ¢abpukm peKkoMeH-
[oBaTb criefylollyto TexHonorumio. MNMepen o06xum-
romM XBOCThbl dnioTaumn NoABeprarTCcs Cyllke B
kmnauwem crnoe. Janee npoBogAT oOXMI ocy-
LLEHHbIX XBOCTOB C MOCNeAyOLWWM yNaBiMBaHn-
€M CEepHMCTOro rasa m ero O4UCTKOM OT MeYHbIX
rasoB CrnocobomM KOHAeHcauuu C rnonydYeHnem
TOBAPHOro XWAKOro npoaykra. TepMoxXumuye-
cKkyto 06paboTKy XBOCTOB CBUHLIOBOM dnoTauumn
npeafiaraeTcs NPoOBOAUTbL B CTaHAAPTHLIX 06XN-
roBbIX Meyax KUMswero Tmna npu Temrneparype
550...650 °C. TennoTta oTX0AALLMNX ra30B UCMOJTb-

80

Mocne 4...5 cyT KOHUEHTpauus 3o50Ta B
NPOAYKUMOHHbIX pacTBOpax CTaHOBWUTCH OKOJIO
0,1 Mr/n, U3 KOTOpbIX M3BNEKATb 30/I0TO COp6-
uMer Ha akKTMBMPOBAHHOM Yrfile CTaHOBUTCS
HeadPekTUBHO. Mo 3TON N APYrMM NpUYMHam
KNacCuyeckmin BapuMaHT KY4YHOro BbllLenadm-
BaHWA 3050Ta Kak Ais XBOCTOB CBWHLLOBOW
dnoTtaumn, Tak 1 Ansg npoaykta o6xmra xBo-
CTOB AN MNpOM3BOACTBA OKa3blBaeTCs He-
npuemMaeMbiM n3-3a Haamumsa 60MbLUIOA 40NN
TPYAHOAOCTYMHOIO YNOPHOrO 30/10Ta.
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Puc. 3. 3aBucnmMOCTb cTerneHn n3BaeyeHys 30107a
OT MPOAOJIKUTESIbHOCTU U3 000XXKEHHOIO XBOCTA
CBUHLIOBOV paioTaumm HoBOLLINPOKNHCKOM
oborarntesibHov pabpuviku o akTMBaLMIOHHOMY
CKOpOCTHOMY ( 1) v Krtaccu4eckomy UmaHugHoMy
Ky4HOMY BbllLenaq4usaHuio 3os01a (2) /

Fig. 3. Dependence between gold recovery and
duration of activated high-speed (1) and standard
cyanide heap leaching of gold (2) from the roasted
tailings of lead flotation of Novoshirokinsk
processing plant

3yeTcsa O CYLIKM MCXOOHbIX XBOCTOB. [locne
oxNaxaeHnsa ODOOXOKEHHbIE XBOCTbl CBWHLLOBOW
dnotaumn obpabaTbiBalOTCSl aKTUBMPOBAHHBLIM
B chneunanbHOM 3/1eKTPOPOTOXMMNYECKOM pe-
aKkTope pacTBOPOM C Mocfieaylolwym BBOAOM B
HUX UMaHuga HaTpus 1 gobaBneHneM LemMeHTa
n n3eecTtun. NonyyeHHass cMeCb OKOMKOBbLIBAET-
csa B arnomepatope. OkoMKoBaHHas MuHeparsb-
Hasi Macca ykiaablBaeTcsi Ha MoAroTOBIEHHYIO
naowaakKy, BbloepXnBaeTcs 5 cyT n opoluaeTcs
aKTUBMPOBaAHHbLIM B ChneuuanbHOM 351eKTPodo-
TOXMMNYECKOM pPeakTope pacTBOPOM B MOPLUHE-
BOM pexumMme B TeyeHue 5...8 aHen (0o nageHus
KOHLIEHTpaUMK 30/510Ta B NPOAYKTMBHOM pacTBO-
pe Ao ycTaHaBNMBaeEMOro pacyeTamMmiy ypoBHS).
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