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3 HaLJI1TenbHYIO LJaCTb MI1Hepanb­

HO-CblpbeBOH 6a3bI, KaK na 
llanbHeM BOCTOKe , TaK 11 B uenOM no 

POCCI1I1 COCTaBnHIOT rpyziaooo oraneaue 
pyzn; 11 PO CCbInI1 C BbICOKI1M cozi epaca­
Hl1eM TOHKOnl1CnepCHoro 30n OTa , 60nb­
WOH non eH WnaMI1CTOrO 11 rnl1HI1CToro 

MaTepl1ana . 06pa30BaHl1e n epBl14HbIX 

wnaMOB 3a Bl1Cl1T OT Ml1HepanOrl14eCKl1X 

oc06eHHOCTeH I1CKOnaeMblX , HMl14l1H B 

HI1X rnl1H , nepBI1LJHbIX OKI1CnOB, xpyn­

KI1X MI1HepMbHbIX KOMnOHeHTOB. 06pa­

30 Ba Hl1e BTOPl14HbIX wnaMOB CBH3a HO B 

60nbWl1HCTBe c/ry-rees C np06neHl1eM 11 

H3Men blle Hl1e M MaTepl1anOB. n p l1 113­

Menb4eHl1l1 TB e p LlbIX Ten c pOGTOM1I11C­
nepCHOCTI1 npOI1CXonHT 113M eHeHl1e pH­

zia cPl13l1LJeCKl1X 11 cPI13I1KO-XI1MI14eCKI1X 

CBOHCTB Beme(;TBf;1 I l1aflpI1M@p,	 p~aK 

noasnuacrcs e ro ancOp6Ul10HHaH cno­

C06HOCTb. Ha f10BepXHO CTI1 TOHKI1X 

4aCTl1U M eT 06pa30BaHl1e aKTI1BHoro 

c/toa, B0 3Hl1Ka lOWero scnezrcrane no­

BepXHOCTHoro HapyweHI1H KpI1CTMnl1­

4eCKOH crpyrcrypsr [1]. 
B HaCTOHwee BpeMH I1CCneLl OBaHI1H 

no n OBbIWeHl11O Ka4eCTBa n epepaoorxn 

PYLl , COLleplKaWI1X BbICOKI1H npoueirr 

wnaMI1CTbIX LJaCTI1U, BenYTcH B czieziyio ­

WI1X nanpaanenaax : npuxen enne 60nee 
cna6blx cooapareneir, y n YLJ w a lO Wl1x ce­

n eKU1110 npn cPn OTaU1111 wnaMoB; npn­
MeHeHl1e yrneaoziopona u x Macen; 

npeLlBapl1TenbHaH LlI1CnepraUI1H nynbnw 

nepezi ¢nOTaUI10HHbIM npoueccov (113­

Menb4eHI1e PYLlbI B npl1CYTCTBl111 LlI1C­

nepraropos) ; nepeneumaanne nynbnbI C 

cPnoKynHHToM LlnH nepesozia BO B3Be­

WeHHOe COCTOHHl1e TOHKI1X WnaMOB 

nycroa nopozisr C I1X noczreztyiouren 
LleWnaMaUl1eH; I1CnOnb30BaHl1e cPnOTa­

UI10HHbIX MeTOLlOB C npl1Me HeHl1eM 

COp6UI10HHOrO HOCI1TenH (ynbTpa¢no­

TIlUl1H), COp6UHOHHbifl lIaement, H36H­
pareztsno B3aI1MOLleHCTByeT C 113BneKae­

MbIMI1 WnaMaMI1 , 06pa3YlOWI1eCH arpe­

raTlsl flOfll!QprmOT o6bltik6Yl neH oft 
¢nOTaUI1I1 [2]. B LlaHHOH p aoore npn­

BeLleHbI p eaynsrari; I1ccnenOBaHI1H OLl­

noro 113 HanpaBneHI1H npn cPn OTaU1111 

WnaMI1CTbIX MaTepl1MOB - npl1MeHeHl1e 

COp6UI10HHbIX HOCI1TeneH . 

lle311HTerpaUI1H rnl1HI1CTbIX neCKOB C 

I1CnOnb30BaHl1eM peareirroa-zincnepra­

TOpOB HBnHeTCH n epCneKTI1BHbIM ua­

npaBneHl1eM npl1 nepepa60TKe TpyLlHO­
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060raTl1MbIX rnl1HI1CTbIX pOCCbIneH [3J . 

I1ccnenOBaHI1HMI1 I1fLI LIBO PAH , 

npOBeneHHbIMI1 na pa3H006pa3HOM MI1­

HepanbHOM 11 TeXHoreHHOM cupse noxa­
3aHO , LITO BKnI04eHI1e B TeXHonOI114e­

CKyJO cxeMy 060raWeHl1H onepaunu 
npeztaaprrre/nsuoci peare-rrnoii 06pa60T­

Kl1 ranOreHl1flHbIMI1 COefll1HeHI1HMI1 B we­

n04HOH cpene B 60nbWl1HCTBe CnyYaeB 

cnoccccrsyer nOBbIWeHI1IO 3cPcPeKTl1B­

HOCTI1 rpaBl1TaUl10HHbIX npoueccos [4] . 

OCHoBHaH uenb nposeziennux I1C­

cnenOBaHI1H - nOBbIWeHl1e 3cPcP eKTI1B­

HOCTI1 npoueccos rpaBI1TaUI10HHO­

cPnoTaUl10HHOrO 113Bne4eHl1H TOHKOnI1C­

nepcuoro 30nOTa. 

Oosexru I1CCnenOBaHI1H - 30nOTOCO­
ziepacauine neCKI1 «pynnocrsio 
0,071 +OMM (wnaMoBaH -racrs) oznroro 
113 POCCbInHbIX MeCTOpOlKfleHI1H Xa6a­

pOBCKOrO xpas 11 MOnenbHbIH MaTepl1an, 

B KOTOpOM B Ka4eCTBe BMewaIOWeH no­

pozisr I1CnOnb30BaH KBapUeBbIH neCOK, a 

B Ka4eCTBe uennoro KOMnOHeHTa - Ma­

Tepl1an aonorocoziepacatuax WnI1XOB. 

AHanl13 I1CXOnHbIX MaTepl1anOB 11 

nponyKToB 060raWeHl1H npOBOfll1nCH C 

npl1MeHeHl1eM penrrenodvryopecuenr­
noro aHanl13aTOpa Mobile X-50 , CKaHl1­

pyroutero 3neKTjJOHHoro MI1KpOCKOna 

LEO EVO 40 HV C 3Hepronl1CnepCI1­

OHHbIM zterexropo» INCA Energy 350, 

aToMHo-a6cop6ul10HHOrO auazmaaropa , 
nasepuoro aHanl13aTOpa KpynHOCTI1 

4aCTI1U «AHanl13eTTe 22" , CTepeOMI1KpO­

cxona Stereo Discovery V8 . 

I1ccnenyeMble sonorocoziepacauiae 
neCKI1 POCCbInHOro MeCTOpOlKfleHI1H xa­

paKTepl13yIOTCH cnenYIOWI1M : pacnpezie­
neHl1e MeTanna B POCCbInI1 HepaBHO­

MepHoe; B uezuucax 30nOTOHOCHbIH 

nziacr pacnoziaraercs B npl1nnOTI1KOBOH 

4aCTl1 paspeaa, B npalKHbIX orsanax 30­

nOTO pacnpeneneHO no BceH r-racce , on­
HaKO Hal160nbWaH ero KOHUeHTpaUI1H 

OTMe4aeTCH B BepXHeH rane4HOH 4aCTl1 

OTBanOB , oc06eHHO Ha y-racrxax C Ha­

nl1411eM rnl1HI1CTOI1 npl1MeCI1. 
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Ha y-racrxax OTBanOB, OCTaBWI1XCH 

nocne oTpa60TKl1 POCCbInI1 MycKynbHbIM 

cnocooosi B ziopeaoznouuounoe BpeMH , 

MeTann BCTpe4aeTCH TaKlKe no BceMy 

paspeay, HO npeooziazraer npl1nnOTI1KO­

BbIH 'rnn KOHueHTjJaUI1I1 . BanyHbI , ra/ns­
xa , we6eHb, rpaBI1H COCTaBnHIOT 17,5 

%. Flpeorviazianae cyrvnnrxa B COCTaBe 

npoou cauzierezncrayer 0 TOM , 4TO 

POCCbInb He noziaepraaacs MHorOKpaT­

HOMy nepeMbIBY. 31'0 06bHCHHeT TpylIHO­

npOMbIBI1CTOCTb pynHoH MaCCbI. Flpooa 
npezrcrasneaa KaonI1H-KBapUeBbIMI1 11 

KBapu-nOTpYIT-KaOnl1HOBbIMI1 MeTaCOMa­

Tl1TaMI1 C penl1KTaMI1 noziseprunrxca Me­

TaCOMaTI13MY 6a3anbTOB, aHfle3Y1TO­

6a3anbTOB, aHfle3Y1TOB 11 Tpaxl1fla3Y1TOB, 

KOanI1HI13I1pOBaHHb~ B pa3HOH CTeneHI1 . 

HanW·l.l1e 60raTbIX KaOnl1HOM I1CXOnHblx 

npoo C 6peK4eBbIMl1 11 HaTe4HbIMl1 TeK­

CTypaMI1 11 nenYITOBbIMI1 CTJJYKTYPaMI1 

cnocoocraosaoo cP0PM.l1POBaHI1IO Tpyn­

HonpOMbIBI1CTOH POCCbInI1. PynHble MI1­

nepa/ru COCTaBnHIOT MeHee 0,4 %. 31'0 

nl1pYIT, MarneTl1T, l1nbMeHYIT, XpOMWnl1­

Henl1flbI, apCeHOnl1pYIT, BonbcPpaMYIT, 

KaCCYlTepYIT, Kl1HOBapb, canopozusoe 30­

nOTO, cepe6po 11 aprerrnrr. 
30noTo B I1cCnenyeMoH POCCbInI1 

MenKoe , secsna MenKoe 11 TOHKoe , nl1Wb 

HeCKonbKO npoueHTOB 30nOTl1H I1MeIOT 

pasaep 60nee 1 MM. Pacnpeztezrenne 
30nOTa no KnaCCaM xpvnuocrn nepas­
nosrcpnoe, OCHOBHaH nonH ero KOHueH­

rpapyerca BO cPpaKUI1HX -2 ,0+0,1 11 ­

0,1+0,071 MM. 

30nOTl1HbI I1MeIOT TOHKOnnaCTI1H4a­

TYIO , KOMKOBl1flHyIO , vrnoaaryro, czraoo­
OKaTaHHyIO cPOpMy. Ha6nIOnaIOTCH 

raioxe neoxaranxue sepxa 30nOTa 11 

CpOCTKI1 30nOTa C KBapueM. Hanl14l1e 

MenKoro, 04eHb MenKoro 11 TOHKOro 30­

nora B pOCCbInI1, a raioxe npl1CYTCTBl1e 

B COCTaBe psrxztstx OTnOlKeHl111 60nbWO­

ro KOnl14eCTBa 'rpyanonpovusncroro 
rnl1HI1CTOrO MaTepl1ana HBnHeTCH OC­

HOBHOI1 npl14l1H0l1 3Ha411TenbHbIX no­

'reps 30nOTa B npouecce npaIKHOI1 no­

Ta6m1Ua : 
r panynOJ 

Knace 
KpynHQ 
era, M~ 

-2,0+1,( 

-1, O+ O , ~ 

-0,5+0,: 

-0,2+0. 

-0,1+0,1 

-0,05 
nroro 

]
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B, OCTaBUU1XCH 

111 MYCKynbHbIM 

10 HHOe BpeMH, 

(IKe n o BceM y 

" n p l1nn OTI1KO­

B an yHbI, razn­
:TaBnHIOT 17,5 
:HKa B COCTa Be 

o TOM, 4TO 

Cb MHorOKpaT­

HCHHeT TPyLIHO­

MaCCbl. Flpooa 
aap ueBblMVI VI 

~11 MeraCOM a­

Bep nnVIXCH Me­

l , a HLle3V1TO­

Tp axl1lIa3V1TOB, 

Taozurua 1 
r paHYIlOMeTpHQeCKHii CO CTa s H pacnpea elleHHe 30llOTa 

Kna c c 

Kpynllo-

CTH , MM 

Bsrxoa Pacnpezieneane, % 

3 H a KII Mr % 

H axonneu-
IIblH DblXOll 

ljlPilKllIIH, 

% 

C p eaHHH 

Mac c a 3011 0 ­

TIIH DO 

<ppaKUHHX, r 

OT 

H CX Oll­

uoro 

ua xon­
l1e t lllb l H 

DblXOll 

-2,0+ 1,0 2 0,1 0,12 0,12 0,06 0,0046 0,0045 
9 

-1,0+0,5 7 0,2 0,42 0,5 4 0,07714 0,0321 0,0367 
4 

-0,5+0,2 190 2,8 11,35 11,89 0,0625 8 12,161 
4 

12,198 
1 

-0,2+0,1 487 4,8 29,09 40 ,98 0,0841 5 53 ,433 
5 

65,63 1 
6 

-0, 1+0,05 687 2 41 ,04 82,02 0,11939 31,409 
8 

97 ,041 
4 

-0,05 301 0,43 17,98 100 0,33223 2,958 6 100 
uroro 1674 10,03 100 0,7354 8 100 

13HOH CTeneHJ1. 

HOM I1CXOLIHbIX 

aTe4HbIMVI TeK-

CTPYKTYPaMVI 

OBaHI1IO TPYLI­

• PyLIHble MVI ­

e 0,4 %. 31'0 
nrr, xpoaumn-

BonbcPpa MVIT, 

IMOPOlIHoe 30­

IOH POCCbInVl 

TOHKoe, n VlWb 
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K n p eLIen e HVle 

nccrn nepas ­
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-2,0+0,1 VI ­
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-Ia6nIOLIaIOTcH 
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2M. H anVl4V1e 

I TOHKoro 30­

npncvrcrsna 
HI1H 60n bWO­

POMblBI1CTOr o 

IBnHeTCH OC­

TenbHbIX n o­

JPi1}l\HOH LIO­

7 0 

6 0 

5 0
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PHC. 1. TeXHOnOnPleCKHe ttonesarenn CpaS H lfTe llb H b lX 3Kc n e p H M e HTOB c peereurnoii 
oopaooTlwii: 1- cxesu: oooreuieuns 6e3 peerenrnon o6pa6oTKH; 2- cxene ooorsiuenns c o6pa­
607Koit CODOBO-ra/lOreHI1LlHoit CMeCblO B rnap ountctone; 3- cxene o60raWeHl1R C oopeoot xon 
re xcenoancpoctpeton B rl1LlpOLlHK/lOHe 

6bI4V1. B Ta6n . 1 npencrasnen OCHO B­ KOHueHTp aTOB c B06 0 LIHo ro 30n OTa . 

HOM rpaHynoMeTpVl4e CKVlH COCTaB VI H a BTOpOH CTaLI VI VI VI rperseri CTaLIVlHX 

pacnpeziezteaue 30nOTa . I1CCn eLIOBaHVI H npOBOLIl1 nOCb 0 60r a ­

Ha nepsoit CTaDVII1 I1CCneLIOBaHl111 WeHl1e npeziaaparern.no 0 6pa60TaH­

npOBOLIl1nOCb 060 raWeHl1e VlCXOLIH oro n oro I1CXOLIH Oro MaTepl1ana p c aren­

MaTepl1an a 6 e3 npeziaapnreasnoa 06­ TaMVI (npn T:.IK = 1:3 B Te 4eHl1e 40 
pa60TKVI nporis: peareHTOM C I1CnOnb­ MI1H.) COOTBeTCTB e HHO COLIOBO­

30Ba H l1eM n a 6 0paTopHoro rI1LIpOUI1­ r anoreHVlLIHOM CMeCbJO 11 r e x c anornr­

Kn OHa 11 n oczreziyioiuen KO H ueHTp a UI1 ­ cPOCcPaToM H a Tp l1H B npncyrcrsnn 

el1 aa c r one C OT60pOM 113 r onOBOK VI COLIbI no TOM >Ke c x c n e (pnc . 2) . 

2 3 
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PHC. 2. Cxeue otioreuiennn 30nOTOCOLIep)f(aWero MaTepHana C Hcnonb30BaHHeM rHLI­

POUHKIlOHa C npeannpnreaunoii oopaooTKoii MaTepHana peerenross 

Ha PYlC. 1 npasezienu peswn.raru 

o60raWeHYlH wnaMoBoH cPp aKW1Yl C 

npeziaap-rrensuoii peareuruon o6pa­

6oTKoH. 

n o p e3y nbTaTaM npoaeziennux YlC­

cneLIOBaHYlH MomHO CLIenaTb BblBOLI, LITO 

npYlMeHeHYle peareHTH o H o 6pa6oTKYl 

n 03BonHeT B 2,2 pasa nOBbICYlTb Yl3Bne­

LIeHYlYl 30 nOTa. Y13 LIByx YlCCneLIyeMblx sa­

pYlaHTOB npeLInoLITYlTenbHeH oopaoorxa 

rexcarroznepoccparo», B T.LI. Yl C 3KOnOfYl­

LIeCKoH TOLIKYl 3peHYlH . nOnYL!eHHble LIaH­

Hble CBYllIeTenbCTBYJOT 0 Heo6xOLIYlMOCTYl 

npOBeLIeHYlH LIanbHeHWYlX YlCCneLIOBaHYlH 

B 3TOM HanpaBneHYlYl lI!JH orpaoorxn na­

panerpoa, pemYlMa Yl HOMeHKlJaTYPbI YlC­

n Onb3yeMbl x p eare-rros [5]. 
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npYl npOBeLIeHYlYl YlCCneLIOBaHYlH n o 

YlHTeHCYlcPYlKaUYlYl cPnoTaUYlOHHOrO 

npouecca Yl3BneLIeHYlH 30 nOTa C YlCnOnb­

30 BaHYleM COp 6 UYlOHHblX HOCYlTeneH 

cp eLIHe ap YlcPMeTYlLIecKYlH LIYlaMeTp Ma­

repnaoa ucnaoro KOMn OHe HTa no noxa­
3aHYlHM n a3e p Ho r o LIYlcPpaKUYlOHHOrO 

ana/nrsaropa COCTa BYln 1,44 MKM. 

H a pnc. 3 npezicraanen r pan wio ­

MeTpYlLIe cKYlH COCTaB MaTepYlana LIaCTYlU 

u enuoro KOMnOHeHTa. 

MYlH epanbHbIH COeTaB 3OnOTOCOLIep ­

xcaiuero lllflYlXa B OCHOBHOM npeLICTaB!JeH 

nYlpYlTOM LIO 21,11 %, nYlppOTYlHOM Yl 

apCeHOnYlpYlTOM, Bon bcPpaMcoLIepmaWYl­

MYl MYlHepanaMYl (LIO 71 ,64 %), na LIonIO 

aKUeCCOp YleB npYlXOLIYlTCHLIO 7,25 %. 
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1: 5 . Pacxon OCHOBHbIX pearerrros : 6y­
Tl1nOBOrO xcanrorexara Kanl1H - 100 
r /T, BCneHI1BaTenH - T-80 - 40 r /T. DnH 
I1HTeHCl1cPl1KaUl111 cPnoTaUI10HHoro npo­
uecca 113BneLJeHI1H 30nOTa B KaLJeCTBe 
COp6UI10HHbIX HOCI1Ten eH I1CCnen OBa­
na cs B03MOIKHOCTb I1CnOnb30BaHI1H 3KO­
zioroc eaon acnux cPl1Tocop6eHToB. C 
ueznoo nOBblWeHI1H COp6UI10HHOH eMKO­
CTI1 n pl1MeHHeMbIX HOCI1TeneH npo sozm­
/ta cs MOnl1cPl1KaUI1H I1X nOBepXHOCTI1 
pear exron na OCHOBe xosm/rexca KI1­
czior IKl1pHOrO pszra . 

AHan l13 naHHbIX 3KCne p l1MeHTa no­
3BonHeT cziezian, suaozr, LJTO o rrranans­
HbIH pacxon MOnl1cPl1KaTOp a COCTaBnHeT 
50 r / T, T.K. npnpo cr 113BneLJeHI1H 30nO­

ra npn TaKOM pacxon e COCTaBnHeT 16 % 
C onHOBpeMeHHbIM COKpaWeHl1eM BbIXO­
na KOHUeHTpaTa na 8% . YBenl1LJeHl1e 
I1nl1 CHl1lKeHI1H p acxona MOnl1cPl1KaTOpa 
npnsoznrr K CHl1lKeHl11O 113BneLJeHI1H 30 ­
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ztora. Flpnpocr 113BneLJeHI1H nnaTI1Hbl 11 
cepe6pa OTMeLJaeTCH npn pacxonax MO­
nl1cPl1KaTOp a 100r/T, COOTBeTCTBeHHO 
na 35% 11 2 4 % . 

Ha PI1C. 4 npezrcrasaeuu peayzisr ar u 
113BneLJeHI1H 3neMeHTOB npn pa3nl1LJHblX 
p acxonax n 0 6aBKI1 npn Monl1cPl1KaUl111 
nOBepXHOCTI1 copoeirra . 
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xa paKTep l1CTI1K MI1HepanbHOH MaCCbI 11 
nOBbIWeHl11O KaLJeCTBa rpaBI1TaUI10HHbIX 
11 cPnOTaUI10HHbIX KOHueHTpaTOB. 
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SOME DIRECTIONS OF INCREASE OF EFFICIENCY OF GRAVITY - FLOTATION 
EXTRACTION PROCESSES FOR FINE-PARTICLE GOLD 

Litvinova N.M., Candidate of Engineer ing Sciences, Senior Researcher , e-ma il: nauka22@yandex.ru 
Alexandrov A. V , Doctor of Technical Sciences, Professor , e-mail: alexandrov27@mail.ru 
Bogomjakov R. V, Junior Researcher, e-mail: C'2.-rIla JJgg~l}2\ikoY.-~.t!l9jl.J:ld 
Mining Institute of the Far Eastern Branch of the Russian Academy of Sciences . 

Experime ntal research data of gravitation and flotation enrichment processes using prelim inary p repara­
tion of minerals for basic technological enrichment processes are resulted in the article. The possibility of the 
intensifica tion of fine clay and gold - bearing materials processing is revealed. 

From the experimental research. it is concluded that p reliminary reactan t treatmen t of gold-bearing clayey 
placer sand and modification of sorption carrier for flotation contribute to the con trolled change of minera l 
material properties and higher quality ofgravita tion and flota tion concen tra tes. 

Key words: gravitation , preliminary processing of mineral mixture, flota tion, sorptive carr iers, surface 
modification. 
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B C60PHYlK BOWnYl MaTepYlanbI B TOpoM M elKLIyHaponHoM KOH<pepeHUYIYI 
«Hedm, YI raa ATP 20 13: pecypcu, rp ancnopr , sxozrorna» npOXOnYlBWeM Ha 
6a3e DanbHeBOCTOlJHoro cpezrepaztsnoro YHYlBep Cl1TeTa. T eMaTYlKa CTaTeM 
np ezicraazren a Bon pOCaMI1 COXpaHeHYlH nonyrnoro He<pTHHoro r asa, Mone­
nl1pOBaHI1H npoueccos rpaacnopra yrzreaozropoztoa, pexynepauaa nap os 
He<pTYI, npoueccos l,aBl1TaUI1I1 B He<pTI1, nOBbIWeHYlH HanmKHOCTI1 srarucr­

panbHblX rasonpoaozioa 11 3KOnOrHlJeCKOM 6e30nacHocm.
 
C60PHI1K 6yneT nonesen HayqHo-TeXHl1lJeCKYlM pa60THI1KaM He<pTera30Boro «oxnnexce, a raiose
 
cryneHTaM 11 acnnpairrax.
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