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Ormedero, yTo npobiema nepepaBoTKM 30/10TO-YIHEPOACOAEPXKALLMX Py, 0GNaAaIOLLMX BLICOKOW COPOLW-
OHHOW aKTMBHOCTbIO B MPOLECCEe LMaHNpPOBaHNS, 3acTaBNseT NCKaTb HOBblE N COBEPLLUEHCTBOBATb M3BECTHbIE
CNoco0bl CHMXEHUS N3BIeYEHNS OPraHMYecKoro yriepoaa B ToBapHble NpoayKTbl oboralleHus. Yka3aHo, 4To
OOHUM 13 NepCnekTUBHBLIX SIBISIETCA MeTo, AeNPeCCUM YINepoancToro BelecTsa B npougecce GJoTaumoHHOro
oboraleHns ¢ NpUMeHeHEM PasfINyHbIX PeareHToB AenpeccopoB. Noka3aHo, YTO AaHHLIM MeTo, MO3BOSISIET
M3BJeYb 30J10TO M 30J10TOCoAepXaLume cynbduabl BO GIIOTOKOHLEHTPAT, OCTaBNss yrepoancToe BeLecTBO
B XxBocTax oboraweHns. 9ddeKTMBHOCTbL HOBOrO peareHTa-genpeccopa P-2 noareepxaeHa GoTaumMoHHbIMU
MCCNenoBaHMs MU C NMPOBEAEHNEM MONYNPOMBbILLIEHHBIX Y MPOMBbILLIIEHHBIX UCMbITAHUIA Ha YIUCTbIX 3010TO-
coaepXalmx pyaax passvyHblix TepputopuanbHbix GopMaumin. B HacToswee BPEMS BbIXOOUT HA MPOEKTHYIO
MOLLIHOCTb 30JI0TOU3BJIEKATESbHbI KOMIMJIEKC MO NepepaboTke YNOpHOW yriepoacoaepxallei pyabl ¢ UCNosb-
30BaHVeEM peareHTa-genpeccopa P-2 B npouecce ¢protaumMoHHOro oboraiieHus.

C y4eTOM 0COBEHHOCTEN YIINCTbIX 30/I0TOCOAEPXKALLMX PYA, XapaKTEPU3YIOLLMXCS MHOroobpasnem hopm
HaxoXAeHWs YrNepoancToro BeLECTBa, 00yCaBMBalOLLMX Pas3iMyHyio CTENEHb NX YIOPHOCTY K LLUAHUCTOMY
npoueccy, NpeacTaBsieT MHTEPEC U3YYEHNE xapakTepa BO34ENCTBUS YKa3aHHOMO peareHTa Ha NMOBEPXHOCTb
yrnepoamcToro sewectasa. OnmcaH BO3MOXHbIN MEXaHU3M B3aMOLENCTBUSA peareHTa-genpeccopa P-2 ¢ no-
BEPXHOCTLIO YI1IEPOANCTOrO BELLLECTBA C UCMOJIb30BAHVEM Pa3/INYHbIX METOA0B UCCNIeA0BaHUIA. YCTaHOBEHO,
4yTO 0B6pas3oBaHMe KOMMJIeKca peareHT — yrnepoanucToe BellecTBO — BoAa NPoONCX0auT B pesyibrate dusmde-
cKkoli copbumn nocpencTeom cun BaH-[ep-BaanbcoBoro B3anMoaeinctens

KmioueBsie cnosa: dhnotaums; yrnepoaycToe BELLECTBO; YNIOPHOCTb; huandeckas copbums; peareHT-aenpeccop; cogepxa-
HUEe; 3BNEeYeHNe; UCCIea0BaHNS; NONYNPOMbILLIEHHbIE, MPOMbILLMIEHHbLIE UCTbITAHNS; BHEAPEHNE

The problem of processing gold-carbon-containing ores with high sorption activity in the process of cyanida-
tion makes it necessary to search for new and improve known methods of reducing the extraction of organic car-
bon into commercial products of enrichment. One of the most promising is the method of depression of carbo-
naceous matter in the process of flotation concentration, using various reagents depressors. This method allows
you to extract gold and gold sulfides in the flotation concentrate leaving carbonaceous matter in the tailings. The
effectiveness of the new reagent-depressor R-2, confirmed by flotation studies, with conducting semi-industrial
and industrial tests on carbonaceous gold-bearing ores of various territorial formations. At present, the gold
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extraction complex for processing refractory carbon-containing ore with the use of reagent P-2 in the process of

flotation enrichment is reaching its design capacity.

Taking into account the peculiarities of carbonaceous gold-bearing ores, which are characterized by a variety
of forms of finding carbonaceous matter, causing their varying degrees of persistence to the cyanide process,
it is of interest to study the nature of the effect of the above reagent on the surface of carbonaceous matter.
This paper describes a possible mechanism for the interaction of the reagent-depressant R-2 with the surface
of the carbonaceous matter, using various research methods. It has been established that the formation of the
reagent-carbon-matter-water complex occurs because of physical sorption, by means of the Van-der-Waals

interaction forces

Key words: flotation; carbonaceous matter; persistence; physical sorption; reagent-depressant; content; recovery; research;

semi-industrial, industrial tests; implementation

BBeaeHme. BonblwnHCTBO 30510TONEpPepaba-
ThiBAOWWX NPeanpuaTuii CTankmMBaeTcs C
npobnemoi nepepaboTkn pyabl C MPUCYTCTBU-
eM yrnepogucToro Beulectsa (YB). Npobnema
3aknoyaeTcs B TOM, 4TO npu GnoTaumoHHOM
oboralleHnn yrnepoacofepkaLimx 3010TOHOC-
HbIX pyn YB nepexoguTt B TOBapHble npoayThl
oboralleHuns, 4TO HeraTMBHO CKa3blBAETCHA Ha UX
nanbHenwen nepepaboTke (copbuUMOHHas ak-
TUBHOCTb MaTtepuana BAnseT Ha Ka4eCTBEeHHble
nokasaTtenun nepepaboTkm B rmapomeTannyp-
rn) N, COOTBETCTBEHHO, HA CKBO3HOM N3BneYye-
Hun meTanna [3; 6; 10].

C uenbio CHUXEHNSA HEraTMBHOIO BAUSHUSA
¥YB v MMHMMM3aumy noTepb LEHHOr0 KOMMOHEH-
Ta B MPOMBbILLSIEHHOCTM UCMONb3YIOT pasfinyHble
MeToabl U TexHonornyeckme npmemsl. OgHUM
N3 TakMx METOAOB SABASETCH Aernpeccus yrne-
poamMcToro BewlecTsa B npouecce pnoTaumoH-
Horo oborauleHms. JaHHbIli MeTof, No3BONSeT
M3BNeYb 30/10TO W 30/0TOCOAEpPXKALLME CYlb-
duabl B KOHUEHTpaT dnoTtaumn, octaBnsas YB B
xBocTax oboraiieHus. B kayecTBe genpeccopa
yrnepoga MCMofb3yloT pasfinyHble peareHTbl
OpraHnyecKoro nponcxoxaeHus [1; 71.

B uHcTutyTe AO «MprupegmeT» nccneno-
BaH M NpoBepeH HOBLIN peareHT P-2. MNMpume-
HeHne peareHTa P-2 npu dnotaumm yramcTbix
30n0TOCOAEPXKALUMX PYA, Pa3fINYHbIX MeCTO-
POXAEHUA MO3BOMUAO 3HAYUTENbHO CHU3UTh
Coflep>XaHne opraHMYecKoro yrnepoamcToro se-
LLiecTBa B KOHLeHTpaTe dnotaumm n obecrneymnTb
BbICOKOE M3BJIEYEHME 30/10Ta NPU AalbHENLLEM
LuMaHMpoBaHUM GNOTOKOHLLEHTPATOB [2; 9].

MeTtononorus u mMetTonbl UCCAEAO0BAHUSI.
ViccnepoBaHusi mexaHMamMa B3aMMOLENCTBUS
peareHTa-genpeccopa P-2 ¢ YB ocyuiecTBna-
NNCb Ha yrnepoaconepxatliemM npoaykTe ¢ Mac-
coBoOW gonen opraHuyeckoro yrnepoga 40 %,
BbIAENIEHHOIr0 U3 30/10TO-YIMEePOACOoAepXaLleln
pyabl MeTogoM GnoTaumMoHHOro oboratleHus (c
npuMeHeHnem GyTUNOBOrO CrMpTa B KayecTBe

4]

BcneHueatens). V13 nony4yeHHOro ycnoBHO 4n-
CTOro yrnepoamcToro BewecTBa noaroToefe-
Hbl 0Bpasupl ANs NPoBeAeHUs UccnenoBaHui.
O6paszel, 1 — yncTbln, 6€3 A0NONHUTENBLHOM 06-
paboTku peareHTamu. O6pasel, 2 — o6paboTaH-
Hbli BOAHbIM pacTBopoM peareHTa P-2. lMoa-
roToBJfIEHHble 06pa3ubl YB nayyanm metogamm
3N1EKTPOHHOM MMKpOCKONuM Ha npubope Jeol
JIB — 24500, IK-cnekTpockonmu ¢ NCrnofib3oBa-
HueMm npunbopa Vertex 70 Bruker, a Takxe meTo-
nom Y®-cnekTpockonun aHann3mpoBann KOH-
LleHTpauuio peareHTa P-2 B BOOHOM pacTBoOpe.

PesynbTatsl nccaenoBaHns n obnactb nx
npumMmeHeHusi. Pe3ynbTaTbl NCCNeaoBaHUs anek-
TPOHHOW MUKPOCKOMNWUM CBUAETENLCTBYIOT O TOM,
4yT0 B 0bpasue 1 (puc. 1) HabnogaeTcs pPaBHO-
MepHoe pacnpeaeneHne 3epeH YB no Bcen nno-
waan cHumka. B obpasue 2 (puc. 2) Habnioga-
toTcsi arperatbl YB. BeposiTHo, obpasoBaHue
arperaToB Mpoun3oLLIIO B pes3yfnbTate KoHTakTa
YB ¢ pacTtBopoM peareHTa P-2, 4TO MOXeT chy-
XUTb MPUYNHON U3MEHEHUS (DNOTALMOHHbIX
cBolicTB YB. MNonobHble o6pasoBaHnsa oTMevaeT
M. J1. Bainuesa [5].

[ns yctaHoBNeHMs BO3MOXHOIoO Buaa B3a-
MMoOencTBmsa NpeacTaBnsano MHTEpPec CHATue
MK-cnekTpoB obpasuoB YB uucTtoro, obpabo-
TaHHOrO, OTMBITOrO, a Takxe peareHTa P-2.
CnexTpbl cCHMManucb Ha crnektpomMeTpe Vertex
70 Bruker. Mo pesynbTaTtaM uccliegoBaHUsA
yCTaHOBNEHO, 4TOo B obpasue YB, obpaboTaH-
HOro pacTtBopoM peareHta P-2, Habniopanocb
HanoxeHue nonoc criektpa YB n cnektpa pe-
areHta P-2 6e3 obOpasoBaHUA HOBbLIX CBSA3EN.
[ybneTHoCcTb NONOC yKasblBaeT Ha TO, 4YTO B3a-
nMmopeincTeme peareHta P-2 n YB npoucxoguT B
pesynbrate punsnyeckoi copbumm nocpeacTsomM
cun BaH-[ep-BaanbcoBoro B3aMmoaenicTeums.

dusnyeckyo Npupoay 3akpenseHns noa-
TBEpPXAalT pesynbtaTtel gecopbunn peareHTa
P-2 c YB, npn oTMbIBaHUN ONCTUNIMPOBAHHOMN
BOZIOM KOMHATHOW TemMnepaTyphl (puc. 3).
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Puc. 2. ®parmeHT yrinepoavcToro BelecTsa, 06paboTaHHOro BOAHbLIM pacTtBopom P-2 /
Fig. 2. The fragment of carbonaceous substance treated with R-2 aqueous solution
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Puc. 3. lecopbums peareHTa P-2 ¢ YB / Fig. 3. Desorption of reagent P-2 with UV
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Ncxopa ns puc. 3, cnepyeT ckasaTb, YTO
npw arntauum 1 r YB B 50 mn BogHOro pactso-
pa peareHTta P-2 npu koHueHTpauum 100 mr/n
NPOVCXOONT 3akpensieHne peareHta P-2 Ha
nosepxHoctn YB B konunyectBe 1,5 mr/r, npwu
OCTaTO4YHOW KOHUeHTpaumn B pacteope 70 %.
JanbHelwas ceMukpaTHasi OTMbIBKa ANCTUII-
JINPOBaHHOW BOOOM KOMHaTHOM TemmnepaTypsbl

lignin

SQ;Na

Iigni

(06bem — 350 mn) npmBoamT K gecopbumn pe-
areHTa P-2 ¢ nosepxHoctn YB no 0,8 mr/r npu
OCTaBLUENCH KOHLEHTpauuuM B pacTBope Ha
ypoBHe 5 %.

C y4yeToM pe3ynbTaToB BbIMOMHEHHbIX UC-
cnepoBaHuii U npaeuna PebnHpepa nocTpoeHa
MogAesb, oTpaxatoLas MexaHnam copbunm pea-
reHTa P-2 Ha yrnepoguctom BewlecTse (puc. 4).

n

_So, Na

— 3/IeMEHTapHOEe 3BEHO NoJIMMEeTUIeHHapTanMHCYIbpoHaTa
HaTpus;

— YI7IEPOANCTOE BELLIECTBO;

— Ban-/[lep-BaanbcoBoe B3anmonericTeme;

— 9JIeMeHTapHoe 3BeHO J'II/II'HOC}/J'lbd)OHaTa Hatpus

/

ligni

Puc. 4. MexaHn3m o6pa3oBaHus rmapoGuIbHOro KOMIIEKCca «peareHT — YyriepoancToe BeLecTso — Boaa» /
Fig. 4. Formation mechanism of hydrophilic complex “reagent — carbonaceous substance — water”

CornacHo npasuny PebuHaepa [4], 3akpe-
njeHne MOBEPXHOCTHO akTUBHbLIX BELLECTB Ha
rpaHvue pasgena TBepaoe Teso (yrnepoamcroe
BELLECTBO) — XUOKOCTb NPOUCXOANT B pe3ysib-
TaTe opveHTaunm NonsipHbIx Mosiekysn (SO,Na) B
CTOPOHY BOAbI, @ YINEBOAOPOAHON YacTh (Had-
TaNMHOBbIE KOJbLLA) — B CTOPOHY afcopbeHTa.

43

Ha ocHoBaHMM ckalaHHOro npeaioxeHa cxema
MexaHn3ma o6pa3oBaHUs KOMIJIEKCa peareHT —
yrnepogmcToe BeLLeCcTBO — BoAa (puc. 4).
3akso4eHne. Takum obpa3om, ycTaHoBIe-
HO, 4TO Npu 0bpaboTke yrnepoaMcToro BeLle-
CTBa pacTBOPOM peareHTa-genpeccopa P-2 Ha-
OniopaeTca nsMeHeHne GopMbl pacnpepeneHus
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YacTuL, YrepoaMCcToro BellecTsa ¢ obpa3oBa-  BeLLECTBA MPOUCXOAUT B pelynbtate duanye-
HUeM rmapoduiibHbIX arperatoB. 3akpensieHMe  ckoW copbumm nocpeactsom cun BaH-Oep-Ba-
peareHTa P-2 Ha MOBEPXHOCTW YIMEPOAMCTOrO  afibCOBOIrO B3aMMOLENCTBMS.
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