
AHHOTAIIUS
.qr4ccepralll4oHHofi pa6oru Ha reMy :

d{CCJIE,IIOBAHIIE3JIEKTPOBbIIIEIATIWBAHkIfl ,IIBETHbIX
METAJIJIOB I,I3 MHOTOKOMTIOHEHTHOIO CbIPbfl C IOMOIIIbIO

CEPA-rPA@IITOBOrO SJIEKTPOAAT, rpeAcraBlesuofi Ha coLIcKaHHe

creneHu,qoKropa Qr.rnocoSuu (PhD)

no cnequ€ulbHocrl4 6D070900 - <MeraJIJIyprI4r)
IIIAPI4fIOBA PYCTAMA XACAHOBI4qA

I{elr Arrccepraquounoft pa6orur. I4syueHIae ycloeufi I4cnorlb3oBa[vrfl'

lpoqecca reHeparlr4r4 peareHToB Ha cepa-rpa$I4ToBoM gneKTpoAe [nfl yBerl4r{eHl4t

e$SercrunHocrr,r ra3BreqeHvfl, MeAu r4 III4HKa I43 MHoroKoMrIoHeHTHoro cblpbt B

BOAHbTTI pacrBop.
3a,uaq n u ccJr eAoB arrrfl2

raHS oprvraqr{oHHo- rrarentrufr
SneKTpoxllMllrlecKofo Bblulelaqr4BaHvrfl'

MHO|OKOMIIOHeHTHO|O Cblpbt;

lor4cK rlo I43BJIeqeHLlIO MerOAa

uBerHbIX MeTaIIJIOB V3 CJIOXHO|O

IrccJIeAoB aHvre 3aKoHoMepuocrefi oJIeKTpoBbIruenarII4BaHVfl'

MeTaJrJrcoAepx(aqefo cbrpb{ npr{ 3neKTponH3e co ulelor{HblMl4 paCTBOpaMlI;

onpeAeJIeH14e oco6esuocrefi gJleKTpoBbllqeraqprBaHvrfl

MeranncoAepx{alqefo cblpbt,{nfl III'IHKOBbIX H MeAHbIX pyA;

orrpeAeneHlre BIrufl:nvrfl, rrJrorHocrrl ToKa, TeMneparypbl u pH Ha

r{3 BI eq e HI{ e M eTaJIn o B rlp 14 B bI II{en aquBalIvrr4;

KaNAag peluaeMar 3aAar{a JrorHqecKvr cBfl3alla c ocr€uIbHbIMI4 I4 HanpaBJIeHa

Ha Aocrr{}KeHr4e o6qefi rleJr?r, r<oropofi rrocB.xrqeHa ArlccepraqlloHHat pa6ora.

MeroArt lrccJreAoBanuq :

flpu nsruoJrHeHrllr Ancceplarluonnofi I4ccneAoBarruir, 6sttu ucIIoJrb3oBaHbI

Qnsur<o-xr{Mr{qecKr{e MeroAbr r4ccJreAoBaHurfl. pacrBopoB, TBepAbIX IIpoAyKToB

oKcrrepuMeHToB Lr cneAyrorrlr4e rzrrbr np ra5 opo n, o 6 opyAo BaHlavr u aHaIrlr3urop o B :

peHTreHoscrzfi aHaJru3 KoHAeHcIlpoBaHHbIX cllcreM npoBeAeH Ha

aHaJIII3arope D8 Advance (Bruker), o-Cu, HanprxeHtte Ha rpydr<e 40 rB, ror< 40

rurA;

ZK-cuexrpocKolrl4qecrnfi Mero.q HccJIeAoBaHVfl, I4cxoAHbIX TBepAbIX

o6pasqoe, pacrBopoB Ao r/r ilocJre BbrrleraqvrBauvrs, ocyqecrBlrs.rv na lzlK-@ypbe

cneKrpoMerpax (BRUKER Alphu u <Avatar 370>>;

peHTreHosnyopecqenrnr-rft aHurvr3 MeriulJlcoAepx{arqux o6pa:qoe

npoBoArrJrr{ Ha rroprarr4BHoM aHaJrlr3arope MapKra Alpha InnovX Systems;

- a1aqrvr3 Mer€urJroB BbrrroJrHeH Ha aroMHo-a6cop6quoHHoM crleKTpoMerpe

<ContrAA 300) "AnalYtic Jend';
Anr rroAroroBKr{ o6pa":qon zcrroJlb3oB€ulacb Ir,rroroQyHKIII,IoH€uIbnafl,

MoAyJrbHaf, cl,IcreMa Anton Paar Multiwave 3000;

- pH 14 eneKTponpoBoAHocrb pacrBopoB rIocJIe sneKTpoBbIrIeJIaqI4BaHnfl'

onpeAeJltJllicb na xorra6nHl4poBaHHoM MoAyne Metrohm 8 5 6.

KOHI{eHTpA\Vfi. KLICnOpOAa B pacTBope ollpeAeJlf,Jlacb Ha

MyJrbrLTnapaMerpoBoM I,I3Mepvrele Senslon 1 56.



OcHoeHrre rroJrolr(eHrrfl (.qorcasanHsre HayqHble rl{rlore3bl tI Apyrue
BbrBoAbI, q Brfl rolq uecfl HoBbrMlr 3HaHuqMu)o nrtuocrlMble Ha 3aIrI lrry:

- ucrroJrb3oBaHr4q npoAyKToB 3neKTporrv3a Cf3 Ant nepeBoAa MeTaJIJIoB B

pacTBopllMble cocTorHlre Ilplr 3neKTpoxr4MHrIecKoM BbIIIIeIaqIdBAHI4Ij MeT€UIJIOB t{3

cbrpbeBofo KoHIIeHTpaTa.

- pe3yJrbrarbr LrccneAoBa:aLrfl, rro BJrr4.rrHr{ro ycnoeufi erexrpoxnMnrlecxoft
feHeparlzz cepocoAepxaulllx BbrrIIeIaqr,rBaIouILIX KOMIIOHeHTOB Ha KI{HeTI,IKy

npoqecca BbruleJlarrr4BaH'r4fl. MeTaJrJroB H3 pa3IHtIHbIX MeT€L[nCOAepXaqX pyA;

- orlpeAeJreHlre orrrnM€rrrbHbrx ycnosuia 4rs I43BJIerreHkrs. v,eav a rryHKa v3

cbrpbeBofo KoHIdeHTpara u3 Mecropox{AeHnfl Pr,r44ep - Corolruufi.
OnucaHue ocHoBHbIx pe3yJrbraroB IrccJIeAoBaH ufl :

- BnepBbre ycraHoBJreHo, uro eQQeKTr{BHocrb BbIIrIeJraqvBaHVfl, pa3nI4qHbIX

Marepr{anoB orrpeAeJr{ercfl 3HaKoM nonspI43aIII{I4 cepa-rpaQzroBoro 3neKTpoAa.

ycraHoBJreHo, qro ocHoBHbIM npoAyKToM rlpeBpaqeHkrfl Cf3
o6ecne.{zBaroulee Bbrrleflaq:llBa:rt:gre Mer€uIJIoB sBJltlorct rnocynroar Harpr4fl,

o6pasyrcquft c nuuu pacrBoplzMble KoMIIJIeKcbI

o6pasonaHue ruocynrsara npu raroAuofi nonspl43aql4ll Cf3
o6ycloueno SoprvrnpoBaHlreM cynrSla4on 14 noJll4cynb$Ia4on B KaroAHoM

rrpoqecce B KarrecrBe npoMexyrorrHbrx coeguneHufi. B 4alruefiureu oHI4

rrorraAaroT Ha aHoA, rAe uI [poLTcxoAIlT oKI4cJIeHLIe vx Ao rzocynr$ara.
rrpeAcraBJreHa cxeMa npoqeccoB BbluleraqvrBaHkrfl. cynrou4nofi PYAII

qepe3 cTaAr4ro ee oKr4cJreHlr{ Kr4cnopoAoM feHepl4pyeMoM Ha aHoAe 14 rlepeBoAoM B

pacrBoplaMoe cocrorHr4e Mer€urJroB B BLrAe rraocynrQarHoro KoMrIJIeKca.

O6ocnonaHue HoBrr3Hbr ra Ba?KHocrI{ [oryrreHHblx pe3yJrbraroB:

HoszsHa pe3ynbraroB rrpeAnaraeuofi pa6omr 3aKrroqaerc{ B pa:pa6orxe

nonofi cxeMbr gneKTpoxutrrzqecrcofi reHepallul4 Bhlllenaql4Baroqero areHTa w
ycraHoBneHvru 3aKoHoMepHocrefi nporeKaHllf, gneKTpoxl4Mnr{ecKofo

BbllllenaqvlBalJ'vrs. cJroxtHofo cbrpbq, TIBeTHbIX MeT€LIIJIOB 3neKTpOnU3OM C Cepa-

rpa$uronbrM gneKTpoAoM B rereporeuuofr cucreMe.
TexnoloruqecKar cropoHa raccneAoBauuit 3aKrroqaerct B pa:pa6orxe

TexHoJrorvlr u3Bl':eqeHr4f, r{BeTHbrx MeT€uIJIoB u3 CIO){{HOfO MeTannCoAepxalqefo

cbrpb{ c [pLrMeHeHLTeM coBMerrleHHbrx 3neKTpoxI,lMLIrIecKLIX peaKIIHfi e o6reN{e

oAHoro arperara r4 coKparqenr4vr rexHoJIorI4rIecKLIX ouepaqufi B IlenoqKe (cblpbe -
ronapnrrfi [poAyKT), B rl4ApoMerannypfurlecKl4x rlpoqeccax.

nts BbrrorHeHr4q ocHoBHoro o6rerua gKcrIepIlMeHTaJIbHbIX pa6or u

'4ocrr4xreHuq rrocraBJreHHbrx rleleft rrcIIoJIb3oBaJTcfl. KoMITJIeKc coBpeMeHHbIX

HayqHbrx ycraHoBoK pr MeroAoB, roropufi o6ecne.IzBaerc-l HaIIurrI4eM

seo6xo.uuMoro rrpr4o opHo- alnaparHoro, TexHoJIOflIrIecKofo napKa kr

AHAJIIITVIITE C KO TO O O OPYAO B AHVIfl ,.

LlcuomsosaHuHfi B pa6ore
lrccJreAoBaELrfl 14 HOBbIX rrpnoopoB (peurrenoQa:oetrfi Lt

KOMI]neKC

allaJwr3a

coBpeMeHHbIX MeroAoB

peHrfeHoSnyopecqenrsufi aHaJrr43br, IrlK-clerrpocKonnfl ATOMHO-



a6cop6qzoHHar cneKTpocKorrr4.f,, Lr Ap.) IIoKa3bIBaer BblcoKyro AoBepeHHocrb

[onyqeHHblx pe3ynbraroB.
YcraHoueuo, r{To coBMerqeHHbre oneKTpoxl4Ml{qecKue peaKIII4H Moryr

rrpr{MeHrrbc-f, AJI' pr3BJleqeHr{fl Mer€uIJIoB I,I3 pa3nI4r{HbIX BI4AOB cblpb{ (n rorra

qI4cJIe, coeAI,IHeHufi tueratJloB, cfIJIaBoB H BTopnr{HbIX Hcror{HI4KoB vera-nlon) e

rtrApoMeraJrnyprlrr4. 3ror rexHoJroriaqecxufi [pI4eM ocHoBaH Ha ucIIoJIb3oBaHHu

opr4rr4H€rJrbHbrx SyH4anaeuTaJrbHbrx pe3yJlbraroB, Koropble cJlyxar ocHoBofr Als
co3AaHgf, rrpr4Hr{}rutr€LJrbHo HoBbIX HayKoeMKIrx texuolorrafi, B qacrHocrl4,

gneKTpoxl{MllrrecKofi ru4potr,ter€ulnypryIu.

O6ocHosaHH ocHoBHbIe I4cXoAHbIe .qaHHbIe Anfl pa3paOoTKH

HHHoBarILToHHbrx rexHoJrorufi rasnreqeHllfl MeAI4, IIIIHKa I,I3 cnoxHoro cblpbfl c

rrpr{MeHeHLreM coBMerrleHHbrx OneKTpoxHMI4r{ecKI4x peaKIIHft, ncnonrcyeMblx Ans

nonyrleHl4rl Bbrulenar{I,IBaroqefo peafeHTa pr H3BJIerreHI{t MeTaIIJToB B o6lerr,te

oAHoro peaKTopa. Pa:pa6orauHrrfi rexuuqecKufi lpueM rro3Bonter BoBJIeqb B

rrpor{3BoAcTBo HeKoHAraqtroHHbre oTXoAbI xI4MI4r{eCKOfO V MeTannypfllr{ecKofo

[poH3BOACTBa.

CoornercrBr{e HarrpaBJreurrfl M pa3BI{TrIfl HayKIr LIJrI{ rocyAapcrBeH H bIM

rrpofpaMMaM.

.{uccepraqrroHH€ur pa6ora BbrrroJrHeHa B I{crlblTarelrsofi ta6oparopun
<llepcnerrrTBHbre Marepr,r€LJrbr r{ TexHoJIorI{n) AO <KasaxcraHcKo-FprarancKoro

TexHr4rlecKofo yHlrBepcr4Tera) B paMKax rocyAapcrBeHHoro rpaHTa Koulrrera
HayKr4 MOH PK uo reMe: <Paspa6orra SyH4arr,reHraJIbHbIX rlpeAnocblnoK

pa3BvrTvrfl, fr4ApoMeTallypfr4rrecKuIx [poqeccoB ]I3BJIer{eHH{ IIBeTHbIX MeTaJIJIOB H3

MeTaJIJIOCOAepIKaIT{efo cblpbf, c rlenblo co3AaHI{{ ocHoB I4HHOBaIII4OHHbIX

rexnonorufi>>, 2012-2014 rf., Lr <<Pagnurne $yn4avleHrilIbHblx ocHoB

r[ApoMeTalnypfLIqecKLIX [poqeccoB c rlenblo rIoBbIIrIeHHt eSQer<runHocrl4

r43BJrerreHLrf, MeraJrJroB tr3 KoMrrJreKcHofo H HT43KOCOpTHOfO Chlpbq) (FMP Ns 02691

I-@4 or I2.02.20I5r. sa 2015-2017 ro4u), SuHancupyeMoro MnsncrepcrBoM

o6pa:onaunx 14 HayKI,I Pecny6nrar<n KasaxcraH B paMKax rolrporpaMMbl
<<fpanronoe SunaHcnpoBaHne Hayr{HbIX HccneAoBasuir>> rro npl4opl4Tery

<<PaquoHalbHoe vcrroJrb3oBaHlre [pzpoAHbIX pecypcoB, uepepa6orra cblpb{ Lr

rpoAyKrlull) Ha 2015-2017 rc.
Onucanue BKJIaAa AoKTopaHTa B IIoAroToBKy xaxAofi ny6.nnrcaqur.

Jlz.ruHfi BKnaA aBTopa 3aKrroqaercs B IIocraHoBKe IIeJIII v 3al.a-q pa6orut,

rrpoBeAeHI4I,I I4ccJIeAoBauvtirt, o6paSou<e aHaJIA3e pe3ynbraroB,

SopuynupoBaHlIl4 BbIBoAoB, HaIII4caHHu ctatefi I4 Te3IIcoB AoKnaAoB.

llo MarepLIaJIaM Auccepraquonnolr TbI ouvSruroBaHo 7 HayrIHbIX

p a6 or, KoTopble oTpa)KaIoT o cHoBHoe coAepx anevle .{uc cepTaIJI4vI:
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Technology and Metallurgy, - Vol.52. -No.5, -2017, - P. 975-980. Scopus

(IF:0.331), Percentile Scopus 42 (Industrial and Manufacturing Engineering).
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Cynefivrenon 3.H. <<I4sueHenue rapaMerpoB BoAHIIX pacrBopoB B rlpoqecce



SJreKTpOXI4Mr{qeCKOfO BbrudelaqvrBa[vIg. BTOpIIqHO|O Cblpbt c IIpI'IMeHeHI4eM

ceporpa$rlroBoro sneKTpo,{a) ll Xypnan <<KorrruleKcHoe I,Icuonb3oBaHue
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gJreKTpoxgMuqeaKr4x peaxqufi IIrfl BblurerarrLrBaHtrfi, naryHI'I) ll Xypuan

<<KouueKcHoe r4crroJrb3oBaHr{e Ml{HeparlbHoro cblpb.f,) - J\b2. -2016. - C. 83-87.

4. Berkinbayeva A.N., Dosymbayeva 2.D., Sharipov R.H., Zheksembiyeva

B.T. Electrochemical leaching of refractory sulfide ore with an application of the
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P.53-57.
5. Kenzhaliyev 8.K., Berkinbayeva A.N., Dosymbayeva 2.D., Sharipov

R.H., Chukmanova M.T., Suleimenov E.N. "Using the composite electrode for the

organrzati.on of aligned electrochemical reactions during the extraction of metals

from raw materials". "48th International October Conference on Mining and

Metallurgy, September 28 to October 01, 2016, at Hotel Albo, Bor Serbia. P. 33-

36.
6. Kegxanr4ee E. K., Eepxzu6aena A. H., ,{ocul,r6aeea 3. !r,,IJlapunoe P.

X., KolecHuron A. B., Cynefiuenon 3. H. BoslvloxHocrb nepepa6orr<u

Mer€uuu4qecKgx orxoAoB oJreKTpoxI4MI4rIecKI,IM MeroAoM. Tpyau KoHrpecca c

Me)KAyHapoAHbIM yqacrueM vr KonQepeHuvrv MoJIoAbIX yr{eHbIX

<@yn4aueHT€urbHbre r,rccneAoBaHnfl, v rIpIlKnaAHbIe paspa6orxr,r trpoqeccoB

uepepa6orKlr H yruJrr{3ar{rru rexHoreHHbIX o6pasoeauuir>>, V <Dopynra <Ypanrcxufi
pbrHoK JroMa, rrpoMbrrxJreHHbrx 14 KoMMyHzLTIbHbIX orxoAoB)>, - Exatepuu6ypr: YpO
pAH, 2017. TEXHO|EH-2O17. C. 403406.

7. Sharipov R.H. Application of combined electrochemical reactions for

extraction of metals from various raw materials ll International Conference on

Recent Advances in Metallurgy for Sustainable Development (IC-RAMSD 2018)

2018 Februarv 1st - 3rd.


