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ITo sxcnepr usrv OueHKaM H MHOrOqHCJIeHHbIM 

mrrep ar y p m.nr ,lIaH HbIM CTap aTeJIbCKHe ap r e­

JIH, J.1 CnOJIb3yromHe Tp aLUl U HOH H bl e nposisi­

BO'IHble I1pJ.160pbI , 're p sncr OT 20 ,lI0 50 % MeTaJIJI a . 

I1cCJle.nO BaHH5IM H a ay-nn.rx KOJlJleKTHBOB H np0J.1 3 ­

BOLICTBeHHbl X opraaasauna y CTaHOBJIeH O, 'ITO ,lIOJUI 

\IC,JKOrO J.1 TOH K Or O 30JIOTa (MT3) B TeXH Or eH H bI X 

OTBaJIaX, KaK n p anuno, npeofin azrae r HaL\ x p yrnn.nr J.1 

COCTaBJIHeT n o 90 %oourero 0 6beMa. Pecypcsr MeJI KO­

ro HTOHKOr O 30JIOTa TOJIb KO B TeXHOreHHbIX POCCbITI5IX 

PeD OueHJ.1 Ba IOT B HeCKOJIbKO TbIC5I'-I TOHH. OCHOBHble 

rrorep u I1pJ.1 ,lI06bI '-Ie PO CCbITIHOrO 30 JIOTa npHXOL\51TC5I 

na MeJIKOe, TOHKOe , nJIa CTHH'-IaTOe H L\HCnep CHOe. 

Ilpofi neua 113 BJIeq eH H5I M eJIKJ.1X H TOH KHX x ac r au 

ak r y an sna Ta IOKe L\JUI POCCbITIHbIX M eCTOp O)K,lIeHHR 

MeTaJIJlOBnJIaTHH OBOH rpyn rtsr (MITr) . T aK KaK nrra­

THHa J.1 30JIOTO HMeIOT CXO)f(He CBOl I CTBa (IIJIOTHOCTb , 

MlI rKOCTb, MOP¢OJIOfH5I '-IaCTJ.1U), TO Ilp06JIeMY MT3 

Hy)f(HO paCCMaTpHBaTb COBMeCTH O C np06JIeMOH MeJI­

KofI H TOHK OH IIJIaTHHbI. H a Ilp eL\n p IDlTIDlX ee p eura ­

JOT B OCHOBH OM nYTeM COBepWeHCTBOBaHH5I TpaL\H­

Ul10HHbI X Te XH OJIOr Hq eCKHX CXeM : npJ.1M eH e H l1e M 

1Pa60Ta nsm ornrena npu nonnepxxe <D ll Il «Hccne­
1l0Ba.HIUl II pa3pa60TK11 no n pu op nr er nstxr n arrpann euuna 
paJDIITlUl .HaY'IHO-TeXHOJlOrl1'1eCKoro KOMI UleKca POCCIII1 x a 
2007- 2013 r r; no rexre " I-IcCJleLIOBa.Hlle npoueccos <l>H311KO­
M.eXaHII'IeCKHX 11 XHMWleCJ<llX B03D,e ikTB11H Ha MII HepaJJ bHoe H 
r exxoreauoe csrpse Cuensio CHH)I(eHYUl3HepreTWleCKJIXaarpar 
Brexuonorusx 060ram e.Hl15I'>, r oc. KOHTpaKT NQ 14.515.11.0066. 

* T. II. AneK CaHD,pODa, 3aB. Ka<l> . 06 0r. nones. I1CKon., 3Jl. 
nO' ITa: I GD@r am b ler.ru , H aUl10HaJJbHbIH MII Hep aJJbHO­
CblPb CBO H yHHB epClueT ,< rOp.HbIH», r. Ca a xr- Tler eptiypr; 
n. M. JI IITDI1HOBa, n cn . 06>13. 3aB. rtafi.; A. B. Anexcana poa, 
npco ., V1 .HCTltTyTropn or o nena Ll M bHeBOCTO'lH oro OTLIeJIeHIUl 
PAH ( V1rLl LlBO PAH) ; C. A. KOp'leDeH KOB, aCITl1paHT, 
Hauu o a an sn sni MHH ep aJIbHO- Cbl p beBo M y HII Bep CHTeT 
" rOpHbIH" ; P. B. EOroMRKOB, MJ!. HaY'! . corp. , VI rLl Ll BO PAR, 
r. Xa6apODCK, POCCH5I. 

ll1Jl1030B MeJI KOrO HaIlOJIHeH H5I; OTCaL\O'-lHO H Te XHO­

JIOfHH; UeHTp06e)KHOH c e n ap a u n u . OL\HaKO peamr­
3a U 1151 3TH X HaIlpaBJIeHHH He peuraer Il p 0 6 JIeM bI 

H3BJIeqeHH5I TOH KO,IDICnepCHoro 30JIOTa . OTCaL\O'-lHa51 

Te XH OJIOr H 5I H 3 - 3a CBoeH r p OM03L\KOCTH J.1 HH3KOH 

(no cpaBH eH H IO CO W JII03aM H) n p OH3BOL\HTeJIbHOCTH 

Bp5lL\ JIJ.1 6YL\eT W HpOKO BOCTp e6 0BaHa na cymecr syro ­

uiax TeXHoreHHbIX POCCbIllilX B HbIHeWHet'I 3KOHOM I1­

'-IeCKOH cirryaumr. H e Me Hee Ba)KHOH 51 BJUIeTC5I H nepe­

pa60TKa KOHUeHTpaTa , YaK KaK npa era ,lIOBO,IIKe MO)l(J-[O 

yrrycrars 30 JIOTO 11 3Ha '-lJ.1TeJIbH O CHH 3HTb 3¢¢eKTHB­

HOCTb pa60TbI Bc ei1 yCTaHOBKH. H e0 6 x oL\I1M OCTb L\OH3 ­

BJIeqeHH5I 30 JIOTa H3 TeXHoreH HbIX pOCCbITIei1 onpene ­

JUIeTC5I nox a TOJIbKO 3KOH OMH'IeCKHMH Tpe60BaHH5IM I1 

( 30 JIOTO H e L\OJI)I(HO 6 bITb rt o p o ace 3 0 JIOTa ), HO rr pn 

3TOM H e0 6 x oL\J.1 MO Y'-IJ.1T bI BaTb J.1HTepeCbI 3eMJIen OJIb ­

30 BaTeJIeH , Tp e6 0 Ba H H5I oxpansr OKp)0K a lOwe H cpensr 

H Ilo n YTH O H3BJIeKaTb r exnoreniryio pTYTb H .apyrne 

TOKCJ.1'-1Hbl e 3 JIe M eHTbI. ,L(JUI aHaJIH3a IlpH'-IHH TeXHO ­

JIOfH '-IeCKHX noreps H pa3pa60 TKH MeT OL\OB l1X CHyDKe ­

HH5I na OCH OBe 0606meHH5I 3Mn H p H '-IeCK Or O M aTe­

pnana H rurreparypuu x L\aH H bIX [1] HCnOJIb30BaHbI 

MeTOL\bI ynpaBJI eHJ.151 Ka '-leCTBOM «,L(Yla r p a M M a 

I1cHKaBbI» 11 L\Har paMM bI p accenaanaa [2]. ,L(HarpaM Ma 

I1cHKaBbI cnocoticrn yer onpeL\eJIeHHIO rJI aBHbIX ¢aK­

TOp OB, OKa3bIBalOWHX HaH60JIee 3Ha'-lHTeJIbH Oe BJIJ.151 ­

HHe na p a3BHTH e paccvarpaeaewo ji np06JIeMbI, a 

TaIOKe npenynpexneumo HJl H yCTpaHeHHIO L\eHCTBH5I 

L\aHH bIX rpaxr opos [2]. Ipadnrs ecxaa HHTepnpeTaUH5I 

L\Har p aMMbI BJIH5IHH5I OCH OBH bIX rpaxropos aa nore­

pn 6JI arOpO,lIHbIX MeTaJlJlOB n pnnenena a a p HC. I . 
B JIH5IIOW l1e ¢aKT Op bI crpynnuposaasr B COOTBeT ­

CTBHH C npHHUJ.1nOM «6 M 's+ E» (csoe n assaane npua­

UHIl IlOJIyqHJl no n ep BbI M 6 YKBaM COOTBeTCTByrom HX 

aH rJIHHCKI1X CJIOB) - OCHOBHble BJIH5IIOWHe rpaxropsr 
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PHC . 1. Ipaqnorecx as J.lHTepnpeTaUWI ,lIlIarpaMMbl I1 CJ.lKaBb l. 

YCJlOBHble o603 Ha<reHJ.lR: 1 - ueJI eBa 51 ¢ YHKl\IlR nor eps 
6JIarOp O,lIHbiX MeTaJI JIOB; II - rrepBl1'-IHbre CTpe JlKJ.I ­

¢ aKTOpbl ; llJ - cr penxn-rpaxropu nroporo nopaasa ( BJIlI ­

RIOUIIle xa n epB WIH bIe ¢ aKTOpbl ) ; F (p) - ¢YHKllWlnOTepb 

6JIar OpoL\HbJX Me TaJlJlOB (,lIOJlIl en. ) 

MO)I(HO pasnemrrs na HeCKOJIbKO rpynn: man ( BJII15lHl1e 

yeJIOBeKa) ; m achine (BJII15lHl1e 060pYD:OBaHI15l); method 

(BJIU51Hl1e MeTOD:OB paoorsr); materials (BJII15lHHe MaTe­

pUaJIOB, csipsa , 3ar OTOBOK ) ; measurement (BJII1HHl1e 

H3MepUTeJIbHOH CI1CTeMbl); management (BJIHHHUe 

MeHeLJ:)l(MeHTa); environment (BJII15lHHe oxpyxaiouieii 
cpeau) [2]. 

C I1CnOJIb30BaHI1eM MeTOD:a KOppeJIHUl10HHOrO 

aH aJI I13a orrpezrenenu secoasie K03cPcPI1Ul1eHTbl nna­
rpaMMbl I1CI1KaBbl , ysnrrsiaatouure BJII15lHl1e pa3JII1Y­

HblX cPaKTopoB na ueJIeBYJO cPYHKlU1IO noreps 6JIara­

P0D:HbIX M eTaJIJIOB (Ta6JIl1ua) . 

I1cnoJIb30BaHI1e pa spabo'ra aasrx D:l1arp aMM 

n03BOJI 51eT npOrH03l1pOBaTb yponeus U 3BJIeqeHHH 

MeTaJIJIa 11 onpenenars 0 6JI aCTb nepnooaeperurstx 
Mep D:JIH noasnueuas 3 cPcPeKTI1BH OCTH rrpoueccos 
113BJleqeHI1H 11 CHI1 )J(eHI1H HarpY3KI1 na OKpY)J(aIO­

uiy 10 CP eD:Y· 

Ilo xasano , l ITO OCHOBHblMI1 06beKTI1BHblMl1 11 

cy6beKTI1BHblMI1 cPaKTOpaMI1 , BJII1HHl1e KOTOpbl X 

aa norepn MeTaJIJIa MO)J(HO pearn.uo y-recrs , HBJIH­

IOTCH: 

- nepBI1YHOe conepxaune nparveranna B necxax; 
- rpaHYJIOMeTpl1YeCKI1M COCTaB MeTaJIJIa I1 ero 

MOPcPOJIOrI1H; 

- K OJIl1qeCTBO TH )J(eJIb IX MI1HepaJIOB (WJIl1x a) B 

I1CXOD:HbIX necxax; 
- r p aHYJIOMeTpJ1ljeCKJ1H COCTaB I1CXOD:HbIX neCKOB 

11 np . 

Ba>KHblM cPaKTOpOM, npeD:onpeD:eJI5UOIllI1M Te XHO­

JIOrl11O U3B JIeqeHH5l , HBJI5IeTC51 cPopMa 11 npnpona YHO­

CHMora C nOTOKOM MeJIKOrO I1 TOHKoro 30JIOTa . Kpove 
CaMOpOD:HOrO MeTaJIJIa B rexnorennsrx otn.exrax 

BCTpeqalO TCH I1 CBH3aHHbie cPOPMbl: CPOCTKI1 C nopo­

.nOH, cyJIbcPHD:bl, apcennzru. Ha pane 06beKToB ycra­

HOBJIeHO npI1CYTCTBHe nncnepnspoeamroa astansra­
Mbl , xoropas UMeeT Bblpa)l(eHHble MarHI1THble U 

cPeppoMarHI1THble c BoHCTBa sa cxer p aCTBOpeHH5l rex­

noreiraoro cxpana. 
3cPcPeKTuBHoe 113BJIeqeHl1e 30JIOTa U Mllf 113rex­

norenmzx POCCbITIHblX MeCTopO)J(,UeHUM B03MO)l(HO 

npn KOMnJIeKCHOM nOD:XOD:e K D:aHHOM np06JIeMe . 

C OD:HOM CT Op OH bl , He06xoD:I1Mbl CI1CTeManI3aUI151 

D:aH H bIX I1CCJIeD:OBaHI1M no BemeCTB eHH01\olY cocrasy 
rexaoreanux Me cTopo)f(Jl,eHI111, Bb I5IBJIeHl1e OCHOBH blX 

aaxonowepnocr eji 113BJIeqeHI1H MeJIKOrO 11 TOH KOro 

30JIOTa 11 MeTaJIJIOB nJIaTI1HOBOM rpyrmsr; C noyrori 
CTOpOHbl , C0 3D:aHHe cnocotios I1H TeHCI1qlI1KaUI1I1 

I13BJIeqeHI1 H MeJIKOrO TOHKoro 30JI OTa H Ml'II' na 
OCHOBe HOBblX TeXHOJIOrI1M. 

OCHOBHble MeTOD:bl CHH)I( eHHH noreps MeJIKOrO H 

TOHKoro 30JIOTa 11 Mll F 113 pOCCbITIeM MO>KHO pasne­
JII1Tb Ha TpH OCHOBHbIX HanpaBJIeHH5I . 

Hepaoe uanpaaneune. H HTeH CHcPH K aUI1 51 rpann­
TaUI10HHbI X MeTOD:OB o60rameHI1>I (O TCaD:KI1, BI1HTO­

BOM cenapauan , ueHTp0 6e)l(HOM cenapauua) 11 

aD:anTaUI1H Te XHOJIOrI1'leC KHX cxev D:JIH TH )I(eJIbl X 

YCJIOBI1M 3 K Cn JIyaTa UH I1 , B K OT Op blX no 6 0JI b W e H 

y aCTI1 n pI1XOD:I1TCH paoorars n peD:npHHTI1HM . P a6 0 Tbl 

no BBeD:eHHIO OTCaD:OYHOM 11 ueHTp06e)l(HOH TeXHO­

JIOrl111 BeD:YTI1HCTHTyT «H prrrpen jaet- 11 nexoropsie 
n P0I13 BO D:CT BeHHble K OM n a H H 11 , BHeD:p eHl1e M 

BI1HTO Bbl X an n apar os 3 a H I1 M a eT C51 H HCTI1T y T 

«B OCTC I16 H I1 I1 f f I1M C» H KOMn aHJoI5I «C n l1p I1T» . 

OueH KY B03MO)l(HOCTI1 npl1MeHeHI1H BI1HT OBOM 

cerrapaunu 11 OTCaD:KI1 D:JIH nossnnemor 3cPcPeKTI1B­

HOCTI1 H 3BJIeqeHH5I MeJIKOM nJIaTI1Hbl npOBOD:l1Jl11 Ha 

M aTepl1aJIaX rexnoreunsrx OTBaJIOB MeCTOp0)J([leHI1H 

KOHD:ep [3]. 
B npouecce I1CCJIeD:OBaHHM peurarm MHOrI1e sana­

YI1, B qaCTHOCTH: 

- onpenenenne COD:ep)l(aHH51 nJIaTI1Hbl B UCCJIe­

D:yeMblx npofiax KaK no non cxery sunenennux 3HaKOB 

nJIaTI1Hbl H 30JIOTa, TaK 11 no aHaJIl1TUyeCKOMY u x 

BblHBJIeHI1IO B nponyxrax 0 60r aweHJoI5I; 

- UCCJIeD:OBalme ooorauienaa n p OD:yKTI1BHo r o 

xrraccaneCKOB ; np u 3 TOM nepBJ1ljHYJO KOH u eHTp au u IO 

MeTaJIJIOB ocyrueCTBJI5IJIH no ,l(BYM BapI1aHTaM TeXHO ­

JIOrHyeCKHX cxev - C BU HTOB OM cenapauueri H C 

OTCaD:KoH. 

B nepaov sapuaure TeXHOJIOrHqe CKO M c x e M bl 

I1CnOJIb30BaJII1 060raTI1TeJIbHYIO yCTaHoBKy, COCTOH­

WYIO H 3 serupexaarxoeoro BI1HTOBOro cenaparopa, 
necxosoro ua coca, 3YM n cPa, CI1CTeMbl Tpy60npOBOD:OB 

,ll)lH nOD:aYI1 nym.nu na annapar.IlP0I13BOD:HTeJIbHOCTb 

no TBepD:OM y B nI1TaHUI1 BI1HTOBOro cenapaTopa 

COCTaBI1JIa 500- 550 Krill npn COD:ep)l(aHI1U TBepD:OrO 

25-30 %. l..fepHoBoM rpaBI10KOHUeHTpaT COCTOHJI U3 

06beD:UHeHHblx KOHUeHTpaTOB, nOJIYljeHHblX B OCHOB­

HOM H KOHTpOJIbHOM BUHTOBOM cenapaima. 

B o BTOpOM napnanre TeXHOJIOrI1qeCKO M cxextsr 

6blJIa UCnOJIb30BaHa zuradiparnosaa JIa60paTopHaH 

OTCaD:OYHa51 MaWHHa C nJIOmaD:bIO peinera 380 CM
2. 

,lLruI H 3ytleHUH MOPcPOJIOrI1l1 , onpeD:eJIeHH51 rpauy­

JIOMeTpUqeCKOrO COCTaBa 113 nonyieaaux KOHueHTpa­

TOB npOBeJII1 Bb160PKY s ep en mJIUXOBOM n JlaTI1HbI. 

Illnaxosas nJlaTI1Ha - y CJIOBHO npl1H5ITOe Ha3BaHI1e 
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;JTaTHHbl. 

ia3BaHI1e 

H3BJIe'-leHHbIX sepe n MHHepan:OB MDr. <DoTo rpaqnrn 

H3BJIe'-leH HOH mlaTI1H bI npHBeLI.eH bI a a pI1C. 2. 
B o scex np ozryxrax ooo rauienna onpenene no COLI.ep­

xauae MeTaJIJIOB npo6Hp Ho-aToMHO -3MI1CCI10HH bIM 

MeTOD,OM C HH LI.YKTI1B HO CBH3a HH0 J1 nJIa3M 0 J1. 

DpI1MeHeHHe TeXHOJIOrHI1 BHHTOBOJ1 cen apau na C 

ueJIbIO n ep m1 '-1H0l1 KOHueHTpaUI1I1 MeTaJIJIa n03BOJ15IeT 

LI.OCTHrHyTb I13BJIeqeHHH nJIaTHHbI B KOHu eHTp aTbI 

BI1H TOB OJ1 ce na pa u nn , %: 91,0; 85 ,3 1; 81 ,56 COOT­

BeTCTBeHHO no npo 6 aM NQ 4, 5, 6. DpI1 n e p BH '-IHOJ1 

BeCOBble Koaq,q,I1l.\l1eHTbl Jll1arpaMMbl IiICl1K3B3, Y'lI1TbIBalOlLIl1e Bnl1RHl1epaanl1'lHblX q,aKTopOB Ha ueneayio q,YHKl.\111O noreps 
finaropcnasrx MeTannOB 

YpOBHVl npORBn eHHOCTVl oaxropa I HOMep o aerooa 

Mop<ponOr l'1 Sl yaCTl'1U: 1 

TO HKaSl nnacr ua-raraa (-0,5 MM) 1.1 

MenKaRvnno uieusas (+0 ,5- 1,0) 1.2 

cpeAHRSl ynnOl!1eHHaSl (+ 1-2 ,0 ) 1.3 

KpynHaSl vnnouie auas (+2-8,0 ) 1.4 

nepBI1YHbie conepxaaa« MeTanna B necxax, r1M3: 2 

0,2-0 ,89 2. 1 

0,9-2,0 2.2 

2,1-5,0 2.3 

CaHOManbHblM conepxaaaev 60nee 5 2.4 

Coneoxa-u-e TR>t<enbiX Ml'1HepanOB(uin axa) B npoMblBaeMblx neckax, %: 3 

He eonee 10 

11/30 

31-50 

oonee 50 % - rpeoyer l'1 3MeHeHVlSl r exaonorua npOMbIBKl'1 

rpaHynoMeTp l'1YeCKl'1~ COCTaB neCKOB (AIlSl3<jJene~ ) , %: 

A020 

BcpeAHeM40 

BcpeAHeM60 (noasuue-u - aa) 

1- 3 ypOBHl'1 , conepxaume rn l'1 Hl'1 C Tbl~ MaTepl'1an 

Oc06eHHOCTl'1 crpoeaas nIlOTl'1Ka poc csmea: 

paapvureuuue, nerko scanexaerasre BoTpa60TKY no ponu 

3. 1 

3.2 

3.3 

3.4 

4 

4. 1 

4.2 

4.3 

4 .4 

5 

5.1 

nnor uue, KpynHo- rnbI60BO-Tpel!1l'1 HOBaTble nocon a, TPYAHOBOBIleKaeMble 5.2 
Bnepepatio rx v 

paapvurei-uue nnOTVlK l'1 co cnenblMVl Tpel!1l'1 HaMl'1, aanonae- n- u e 30 n OTO­ 5.3 
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I'II C. 2.	 <]:lOTOWJlliXOBOH l111aT!1Hbl , JlbIuelleHHoH Pa3HblMH CI10 CO­

6aMIf OCHOBHOH KOH uelITpaU!1If : 

a - C nplfMeHeHlfeM B!1HTOJlo ti cena pa u mr ; 6 - no OTCa­

UO'lHOH rexxonorinr 

xonneurpanan nnaruxsr C VICrrOJIb30BaHVleM OTCa.L\KVI 

VI3BJIe'IeHVIe rmaTVIHbI B KOHueHTpaTbI COCTaBVIJIO, %: 
90,56; 81,43; 79,44 , 'ITO HeCKOJIbKO HJ1)Ke , 'IeM rrpu 

TeXHOJIOrVIVI BVIHTOB OH cenapanna. 

Ha OCHOBaHl1l13KCrrepVIMeHTaJIbHblXll,aHHbIX ycra­

HOBJIeH O COOTHOWeH11e rrJTaTVIHbl, VI3BJIe'IeHHOH npn 

TeXHOJIOrVI>IX C OTCall,KOH VI BVIHTOBOH cenapauneti 

(pMC. 3). 
AHaJIVI3ll,aHHblX rroxaasrsaer, 'ITO VI3BJIe'IeHMe nna ­

TMHbI B crry-iae rrpVLvl eHeHYrn BVIHTOBOH cenapairna p ac ­

TeT C YMeHbWeHVIeM KJIaCCa xpynnocrn, a rro OTCall,O'I ­

HOH TeXHOJIOmVI Ha6Jl1oll,aeTC5I 06paTHblH npouecc. 

TIpMHMMa5I BO BHVIMaHMe yxynurenne ropuo ­

reOJIOrVI'IeCKVIX xapaKTepMCTMK orpaoarstaaevoro M 

rrepCrreKTI1BHOrO y'IaCTKOB POCCbII1M, yneJIWleHVIe B 

HIDKHVIX ysacrxax POCCblI1M Yopranaa ll,OJIVI MeJIKOH 

nnarmrsr no 50 % OT 0611(MX 3anaCOB, a TaIOKe Hey­

tITeHHylO rrpn reoJIOrO-pa3Bell,O'IHbIX p afiorax TOHKYJO 

I1JIaTMHY, HaM60JIee rrepcrreKTVIBHbfM cnocobov 
OCHOBHOH KOHueHTpaUMM nnanrust nns rexnoreanux 

OTBaJIOB MeCTOp0)f(ll,eHI15I Kounep 5IBJUleTC5I BMHTOBa5I 

cerrapaUVI5I . 

Br opoe n anpaanenae. BbIll(eJIa'IVIBaHVIe rexnores­
HblX OTBaJIOB M nOll,rOTOBJIeHHbIX rrOJIMrOHOB MCXOll,­

HbIX rreCKOB pacrsopava pa3JIVI'IHbIX XMMM'IeCKVIX 

COell,VIHeHMH M pacraopavn, cOll,ep)l(all(MMM WTaMMbI 

CI1eUMaJIbHO asrpaureunux 6aKTepMH. Hccnenos a­
TeJIbCKVIe pa60TbI B ll,aHHOM HanpaBJIeHMVI senyr 

VIHCTVITyTbI «Hprnpenjrer» , Ml1CMC M rrp.) , B03MO)l(­

aa a.L\aI1TaUI15I PYll,HbIX cxexr BbIweJIa'IVIBaHI15I ll,JUl poe­

CblI1HblX MeCTOpO)J(ll,eHMH, B LIaCTHOCTVI 3AO «TIOJIlOC» 

ycneunro OCBOVIJIO TeXHOJIOrVIlO 6aKTepMaJIbHoro 

BblweJIa'IVIBaHVI5I na OJIVIMl1Ma.L\MHCKOM fOKe M BnOJI ­

He B03MO)J(Ha VIH)I(J1HVIpHHroBa5I peaJIM3aUM5I TeXHO­

JIOrVIH 6MOBblweJIa'IMBaHM5I na POCCblI1HbIX ofrsexrax 
3AO «[10JIlOC,) [4]. 

Tperse uanpaaneune. l1cCJIell,OBaHMe B03MO)l(HOCTM 

I1pMMeHeHVI5I Q:JJIoTocop6UHoHHoro rrpo uecca ll,JI5I 

ll,OM3BJIeQeHM5I MeJIKOrO H KOJIJIOHll,HOrO 3 0 JIOTa. 

l1CI10 JIb 30 BaH He c o p o eirro n npn Q:JJIOTaUMOHHoM 060­

rauienna 30JIOTOCOll,ep)l(aWMX MaTepMaJIOB 5IBJI5IeTC5I 

rrepcrreKTMBHblM nanpannennev , rr03BO JI>I1Oll(MM 

CH113HTb rrorepn TOHKOll,MCI1epcHoro 30JIOTa M3 WJIa­

MHCTbIX Q:JpaKUMH . 

Knacc «o vnnoc tn , MM 
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Pllc.3. Cooruoure xne l111aT!1Hbl , H 3Blle'leHHOH 110 TeX HOll Ol1-l51M 6. A 'iel
 
C B!1HTOBOH cenapauae ri (1) Ii orcanxon (2) nOT(
 

nom 
B l1 f ,LU l B O PA H rrpOBOll,5IT M3)T\.{eHVIe MexaHVI3Ma 7. OaT. 

113 :J(COp6UVIM TOHKJIX WJIaMOB aa rrosepxnocrn HOCHTeJUl, 
H na 

HCCJIell,OBaHYrn, nanpaaneuuue n a I10HCK 3Q:JQ:JeKTHB­
610.~ 

HblX COp6UMOHHblX HOCVITeJIeH ll,JUl rrOBblWeHI15I rex ­ 8.	 Oar. 
HOJIOrVItIeCIU-1X rrOKa3aTeJIeH WJIaMVICTbIX 30 JIOTOCO­ r;lH~ 

nepxaumx MaTepHaJIOB, MOll,VIQ:JVIKaUHH rrOBepXHOCTH H na 
DIOJl

COp6UHOHHbIX HOCHTeJIeH [5, 6]. Ilpouecc Q:JJIOTaUHH 

npoxonnn C rrpezmaparensusnr BBell,eHHeM copfietrra 

nepen KOHll,HUHOHMpOBaHHeM nyrrsnu co craanapr­ ANALY 
HblMH pearenrasor : 6YTVIJIOBbIM KcaHToreHaTOM	 RJ\TlO 

INTHIKaJIH5I - 100 r IT, BCrreHHBaTeJIeM T -80 - 40 r IT. 
KpOMe roro , ll,JI5I rr o a snnen na rVIll,poQ:J06HblX CBOHCTB	 Informa 

r N. A h H COp6UHOHHOH eMKOCTM copfierrra rrpOBOll,HJIVI ero 
Resourc 

MOll,MQ:JHKaUHlO C rrOMOWblO TepMHt:feCKOH H XHMHt:fe­ I . ,\ 1. l 
A . VAl,CKOH 06pa60TKM [7, 8]. 
S. A. Kc 

TepMo06pa60TKy ocymecTBJI5IJIH nyresr 06)1(Hra R. V. Be 
coptiearos B MYQ:JeJIb HOH rre'IH npn resmeparypax 

I Natio r
160-220 DC. B xone MCCJIell,OBaHVIH BbI5IBJIeHO, 'ITO Russia 

OrrTHMaJIbHa>I resmeparvpa 06)1(Mra ll,JI5I rrO JIyt'IeHM5I " IrISl ill 
Acade 

rHll,pOQ:J06Horo MaTepMaJIa - 200 DC. Y!:3BJIe'IeHVIe 

30 JIOTa BO Q:JJIOTaUHOHHbIH KOHueHTpaT C HCrrOJIb­

30BaHVIeM copfierrra, nonseprayroro TepMo06pa60T ­

xe npn 200 DC , nOBblWaeTC5I Ha 10 %. XVIMwlecKylo 

06pa60TKy copoenra OCYll(eCTBJI5IJIH C MCrrOJIb30Ba­

HHeM peareirra Ha OCHOBe KOMI1JIeKCa KHCJIOT )l(Hp­

aoro pana: 51-57 % JIVIHOJIeBOH; 23-29 % OJIeVIHO ­

BOH; 4,5-7,3 % creapnnosotr; 3-6 %JIHHOJIeHOBOH; reasons 
l o sses'2,5-6,0 % rraJIbMHTVIHOBOH ; 0,9-2,5 % apaXHHO­
Asa rc 

BOH; no 0,1 % rexcaneuenoaori; 0,1 - 0,4 % MHpVI­ . omen 
muterCTMHOBOH rrpn pacxone OT 50 no 200 r/T. B xone 
fract ic 

HCCJIell,OBaHVIH YCTaHOBfleH OI1THMaJIbHbIH p ac x o n inhere 

KOMrrJIeKCHOro peareura 50-100 r/T. H a OCHOBa­	 and to 
and cI 

HHH aHaJIH3a 3KcrrepVIMeHTaJIbHbIX ll,aHHbIX BbI 5IBJIe ­ Th re 
HO, 'ITO XHMHt:feCKa5I 06pa60TKa copoeirra I1p H pac­ o f so 

ol'rea; 
xone 50-100 r ITzraer npnpocr H 3B fle'IeHM5I 30JIOTa is 50­
aa 15 %.	 gold 

thee ' 
TaKHM 06pa30M , rroxaaana ueJIeC006pa3HocTb o f UR 

I1pHMeHeHM>I TeXHOJIOrHM BMHTOBOH c e rr apa u a n ll,JI5I 

KOHueHTpaUMVI MeTaJIJIa - VI3BJIe'IeHHe rrJIaTHHbJ B 

KOHueHTpaT ll,OCTVIraeT 91 %. TIpHMeHeHHe COp6UM­

oxaoro n pouecca npu Q:JJIOTaUHVI 30JIOTOCOll,ep)l(a­

WVIX WJIaMMCTbIX M aTepVIaJIOB rr03BOJI5IeT I10BbICHTb 

VI3BJIe'IeHHe TOHKOll,HCrrepCHNX VI KOJIJIOHll,H~X 

qaCTHU 30 JIOTa B KOHueHTpaT no 15 %. 
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Abstract 
Mi ning-geological co nd itio ns o f placer deposits' ex plo ita tio n are 
gelling worse every yea r, Low- grade o res conta ining fine gold and 
platinum group metals a re in vol ved in the proc essin g. This art icle 
gives the research result s o f th e possibilit y o f spira l se paratio n a nd 
j igging technol ogy a pp licat io n as the m ain p ro cesses for 
concentra tion of lin e parti cl es of " Kender " placer deposit 
product ive fracti on , T he main fa c tors, making a n influence o n 
noble metal losses , we re establ ish ed o n the basis o f analvsis of 
reasons and develop men t of met hods ofde cr easing of tec hnological 
losses byap plica tio n o f quality contro l methods (l si kava di agram) . 
As a result of exper ime ntal research , there was established th at th e 
sorbent applicat ion for floatat io n concentra tio n ofgo ld - con ta in ing 
materials makes possible to decr ease fine go ld losses in slim e 
fractions..Modifi cat ion of th e surface o f so rbe n ts, which have not 
inherent so rption act ivity. a llows to inc rease the ir so rptio n ca pac ity 
and to enhance fine go ld ex tractio n to the concen tra te . The rm al 
and chemica! p rocess ing was a pplied for sorbe nts' m odifica tion. 
There was established an optimal firing temperature fo r the gro wth 
ofSOl'bent qualit y cha rac te ristics (200 DC ) . Opt im al consu mptio n 
of reagent on the basis offa tty acid s co m plex for chem ica l processing 
is 50- J00g per ton . Ap plica t io n of so rptio n processes during the 
gold-bear ing slime mate rials' floatation mak es possible to increase 
theextract ion o ffi ne and co llo ida l go ld particles to the co ncen tra te 
ofu p to 15%. 

NQ 2010105472 ; 3aHBJI. 15.02.2010 ; orry6JI . 20,08.2011, 
ImI 

Key words: gold , pl atinum, lo ss a na lys is , sp ira l se para tio n , 
agglomeration flo a tation , sorbent s , fine pa rticl es, su rface 
modificati on . 
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