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Arzcceprarlr4oHHoro coBera A047.003.03 na 6age fHY <<I4ucrvnyr xLrMvtr4I4MeHI4

B . Z. Hurzrr4Ha)) Haqu o n alrnofi aKaAe Mr4r,r u ayr T a4xrlKl4craH a n o AI4 c cep r arJlrv Ha

cor4cKaHlle yudnofi crerIeHLI AoKTopa HayK

ArrecrauzoHHoe,ueno J"lb

Peruenne Ar4ccepraul{oHHofo coBera or 30.11.2020 r., Jtlbl9

o rrpr4cyxrAelvvlairlyrlraeeofi 3yrr,rpar Xa6ra6oBHe, rpax(AaHKe Pecny6nnrra

TaAxurzcran, yv€uofi creneru4 AoKTopa rexHlrrrecKl4x HayK no cneul4aJlbHocrl4 02.00.04

- szsuvec ]Kafl xvwLrfl (TexHl4qecrue nayrz)

.{nccepraqrax <<Kraneru.recKue v rexHoJrofuqecKlle ocHoBbI nonyr{eHl{-f,

coeAzHeHr4fi uerarroB oneKTporexHr4qecKoro Ha3Har{enzr (Cu, Al, Zn, Fe, Pb, Cd, Sn)>

no crreur4iurbHocrr4 02.00.04 - SzsrauecKar xuIMI,It,paloranpvnflTa K 3aIIII4Te 29 wou,
2020 r., rporoKon J\b6 AlrcceprarllroHHbrM coBeroM A 047.003.03 Ha 6age fHy
<<I4ucrvlryr xvvrr4vr uu. B.IrI. Hzxurzna> HaqHosamsofi anapeMvrkr nayr Ta4xpIKI4craHa,

734063, r. [yruaH6e, yr. Airwu, 29912, rpr4Ka3 MIauo6pHayrvI P@ J\b1238/nr or l0
sexa1px201.l r.

Concrarenr fafi6ynrraeBa 3yupar Xa6r6osHa,1964 roAa poxAelavrs., s 1986 roay

c orJrr4qveM oKoHqHJra MexaHr4Ko-TexHoJloru.Iecr[fi Sarynrrer Ta4xuxcroro

rroirr4TexHnrrecKoro r4Hcrlrryra rro c[eIII4anbHocrI,I <Malrvnrr u annaparbl lerxofi
rrpoMbrrxneHHocrl4)), [onyql4B rrann$urallllto I4HNCeHep MeXaHVK-TexHoJIof.

.{uccep:raqr4ro Ha coucKaHr4e yvenofi crerreHn KaHAI4Aara xI4MLIqecKI4x HayK Ha reMy:

<Irlsyvenrae [Jra3Moxr4Mr4qecKr4x pearquft aroMoB BoAopoAa c coeAI4HeHVflMr4 MeTaJIJIoB

(Zn, Cd, Sn, Al, Ca) n ronyqeHue roHKr4x u€sor lnaurx ocHoBe> 3aIIIrITrrna s 1993 roay

Ha Aucceprarlr4oHHoM coBere K 013.02.02, cos4anHoM Ha 6age fHV <{4ucwnyr xprMr4r

utvr.B.I4. Hurzrusa> Arageuulr HayK Pecuy6nzrz Ta4xuKl4craH. B Hacroqtuee BpeMt

pa6oraer AoueHToM raQe4prr <<Texnolorr4.f, xr4MkItlecKoro npol43BoAcrBa)) TaAxzrcroro

TexHr4q e c Koro yHuI B ep cI,ITera I,IM eHI4 aKaAeMI4Ka M. C . O crauu.

[zcceprarlr4r BbrrroJrHeHa na xa$e4pe <<Texsororkrfi,xprMprqecKoro rIpoI43BoAcrBa))

TaAxzrcroro rexHlrr{ecKoro yHr4Bepcr4Tera r4MeHI4 aKaAeMI4r<a M.C.Ocurr'tr.

Hayunrrfi KoHcyJrbraHT - Mrapcar4AoB Ynuac Mrapcau4oezv, aKaAeMLIK

Haqzouanrsofi aKaAeMr4rr uayx Ta4xvnvrcraHa, A.X.H., npo$eccop, rJIaBHbIfi nayuHufi

corpyAHr,rK l4ucrvrcyra xr4wnu vrM. B.IrI. HuxuruHa Haquonanrnofi aKaAeMLII4 HayK

TanxuxucraHa.

O$nquanbHble onnoHeHTbl :

Coloxenrzu llerp M[xafiroslE.{ - no.r6rsufi araAeuzr Haqzonalrnofi aKarev'uLl

nayx Tagxr4KlrcraHa, A.T.H., npoQeccop, rnaeHrrfi nayvnrtfi coTpyAHLIx IrlHcruryra

npo6leu KoMnJreKcHofo ocBoeHz.f, HeAp r4M. aKaAeMI4Ka H.B. MenbHI4KoBa Pocczficxofi

aKaAeMr4r4 HayK; PaxrMoea My6amupxoH - A.X.H., npoSeccop Ka$eApbI <@Lrgz'recKas Lr

Konnor4AH afl xvtnvrfl>> Tajxrarcxoro Harl[oHaJrbHoro yHlaBepcldrera; Hasapon Xonvrypo4



Mapunonuu - A.T.H., npo$eccop, AI4peKTop $utmana AreHrcrsa no tAepHof v

paArraquoHHofi 6egolacsocua Hauuouamsofi aKaAeMI4I4 HayK TaAxurucraua B

Corazficxofi o6nacrz.
Begyqan opraun3aqun: fopHo-MeraJrJryprr4rrecKr4it uttcrulyr TaAxzKLIcraHa,

Merarrnypruqecxuir Saryrurer, ra$e4pa <Merauyprr4r> Mrauucrepcrea

npoMbrrrrreHHocrlr r,r HoBbrx rexHoJrort4ii Pecny6JILtKI4 TaAxlarzcrau (r. Eyc'rou, yn.

Mocroscru 6, Pecuy6nnra Ta4xur<ucran) s csoeN{ noJIoxeITeJIbHoM 3aKrlor{eHul4

(npororon Jtlb4 o'r 28 oru6px 2020 r.), rroArrr4caHHoM 3aBeAyrouI,IM r<aQe4pofi

<Merannyprnr)), K.x.H., AoqeHToM CaraAoeHNa B.VI.; npofreccopou ra(feAprr <feoJlorl4s

z ne$rerasoBbre AeJra)), AoKTopoM TexHr4qecKux HayK Pagrrxosrru 3.A.; npoQeccopou

xa$e4prr <<Srolouzx>>, AoKTopoM xrrMr4qecKr4x Hayx IOnycoBbIM M.M.; AoueHToM

raQe4pu <Pa:pa6orra Mecropoxrelr^uit rroJre3Hblx t4cKorIaeMbIX)), KaHAVAaToM

TexHr4qecKr4x HayK CanraAosofi f.M., yKa3aJru, qro pe3ynbrarbl pa6orur Mofyr 6sIrr
rrcrroJrb3oBaHbr B ropHopy4nofi u oHeprer[rrecxofi orpacntx npoMbIIrIJIeHHocrI,I

rtonyqeHzq MerzlrrJroB oneKTporexHr,rqecKoro Ha3Har{eHVq c I4cIIoJIb3oBaHLIeM yrleil.

lucceprarlproHHar pa6ora fafi6yrnaenofi 3.X. rpeAcraBnter co6ofi saeepnreuuoe

HayqHoe r4ccneAoBaHr4e, BbrnoJrHeHHoe Ha BbrcoKoM ypoBHe, coAep)Kr4T coBoKyrlHocrb

HoBbrx HayqHb.rx pe3ynbraroB r4 rroJroxeuufi, BbrABI4raeMbIX aBTopoM Ant uy6nuunofi

3aqlrrbr, Koropoe MoxHo xeanzQzqprpoBarb, KaK HoBoe KpyrlHoe HayrlHoe Aocrl4xeHue,

r4Merorqee 3HaqeHpre 
^nfl 

pa3BvrrLrfl, $usuuecrofi xvv'vlvr rr coeAnnenufi MeraJIJroB

gneKTporexHvqecKof o HiI3HaqeHI,,'fl..

llolyveHnrre aBTopoM pe3ynbrarbr AocroBepHbl u I4MeIor [paKTl4qecKoe v

TeoperurqecKoe 3HarreHr4e. IIo cBoeMy coAeplr(aHr4ro il o6rduy pa6ora orBeqaer

Kpr4Tepr4qM ryHKToB 9-14 dloJro)r(eHrrr o [optAKe npvcy)Ic4euua yveultx cteneuefi>>,

yrnepxgeHHoro llocranosJreHr.reM llpanurerbcrBa P@ or 24 ceurslpt 2013 r. l,lb842

(peg. or 28.08. 20I7r.), npeAbrBnreMbrM K AorcropcKLrM Ar4ccepraur4rM. Anrop pa6orm

f air6yllltaeea 3.X. 3acny)rcnBaer rrprlcyN(AeHr4rr efi yueuofi creneHl4 AoKTopa rexHLIr{ecKI4x

HayK no cnequarrlHocrra 02.00.04 - SuzuqecKaq xwMwfl,.

CoucrareJrb r4Meer 6olee 90 ony6nprKoBaHHbrx pa6or, B ToM r{Lrcre IIo reMe

Auccepraurr4 65 pa6or, t,t3 Koropbrx 16 crarefi ony6rnroBaHbl B peIIeH3I4pyeMbIX

pr31alanflx. Anropcrnfi eKnaA cocraBJrrer 83oh. O6ruzfi o6reu HayrIHbIX usra*ruir: 25.06

rr.Jr., B ToM qrlcJre no reMe Ar4cceprarluu: 19.56 t.tt.
Hau6oree 3Haqr4Terbnrre pa6orbl rlo reMe ALIccepraIIlIu :

1. Gaibullaeva, Z.H. Chemical, morphological, and kinetic study of lead extraction

from the Koni Mansur polymetallic deposit I, Z. Gaibullaeva, G. Nasimov H., Ay,
F. Smirnov a I I Hy drometallurgy . -2019 . -V. 1 83. -P. I 5 9- 1 65.

2. lair6yll;taer,a 3.X. Peaymarrr nomro$axropuaJrbnolo rusafirta
frrApoMeTalnypu4qecKofo npoqecca ur3BJreqeHrrr cBr4HrIa r,r3 frlrreHr4TcoAepxarqllx

KoHueHrparoe KoHra MaHcyp (Ta4xrarucrau) I 3.X. fafi6yrnaeea, f .T. Hacrnros

ll Aoxtarlu AH PT. -2019.T.62. - Ns5-6. -C.325-332.



fafi6ywtaena, 3.X. Knnernxa 14 TexHoJror[q [epepa6orru raJleHl4TcoAepxalqero

KoHrleHrpara Kosu Mancyp / 3.X. fafi6yutaeea, f.T. Hacziuor, A. Illapucpoa //

Vlssecrus By3oB. I-lnernar Merannyprus,. -2020. -Ns5. -C. 59-71'

faft6ylnaena, 3.X. BosAeficirBr4e reMneparypbl Ha KkIHerI4Ky BbIlIIeraqvBaHVfl

froJrr4MeTaJlluqecKvx cynr(pu4nblx KoHIIeHTpaTOB MecTopox(1le:r.:zfl Konu Mancyp

/ 3.X. fafifywneea, f.T. Hacurr,toe ll Beqlnux TaAxurcKoro rexHl4qecKoro

yHr4Bepcl4rera. CepuxZuxenepnble I4ccrIeAoBaHI'I.f,. -2016. -l\'e2(34). -C.50-57'

fafi6ylnaena, 3.X. I,lsy.renue Suszro-xr,rMr{qecKllx csoficre MilnogHeproelffioro

cnoco6a Bbrrleraqr4Ba:n:afl, cynrQr,r4oB cBI,IHIIa 14 III4HKa / 3.X. laitr6ymaera, f.T'
Haczn4oe // Beclrzx TaAxurcxoro HaIIIroHiLrIbHoro yHl4Bepcrrrera. -2014'

Ns1/1(126). -C. 130-137.

Eypasuircrrzfi narenr rro 3arBKe Ns201900081/31. Cnoco6 rasuSzr<dqldJ/.yrnL !^nfl

rrpor43BoAcrBa rerrJr a u xtrMvrqecKr4x BeIrIecrB / 3.X. lair6yutaera, A. [[apu$oe,

<D. Xarvrpoee [n ap.]. -14.08.2019.

floroxzrerrbHoe perreHr4e Eepasraficroro rlareHra l\b202000109126. Cnoco6

nonyqeHprr rr4Apr4AoB Merarrnoe / 3.X. f afifyutaena, f.T. Hacrauon, A. lllapzQon'

- r7.07.2020.
Ha anrope S ep ar ALrc c epraqr,rLr rrocryrlur o 9 n o JIo)KI4TeJrbHbIX or3 brB o B :

1. Or Kysuna Pyaolr$a EsreHresuqa - A.T.H., upo$eccopa, rJL Hayq. corpyAHHKa

r4crrbrrareJ6sofi na6oparopkrvpap,vawroHHoro KoHTpont AO GHI4I'IXT) (npeAnpra-arue

focy.uapcreeHHofi Kopnoparllrr4 <Pocarorvt>). Orsrrs rloJroxfl4Telrurtfi, I4Merorct

3aMerraH[q: HeAocraroqHo uo4po6no orrr4caH zlrrropr,rrM MoAenl4poBaHvrfi' KI4H€TI4KI'I

BbrilIenaqr4Ba[prs.; He coBceM noHrTHo, norleMy aBTop I4CIIOnb3yeT MOAenb Cyll(arotuero

fl,[pa Infl csepuuecKr4x qacrr4ry (puc.2.) I4 nocJre Bbllueraql4Ba:e;afr (prac. 15), xorr u:

pr4cyHKoB Br,rAHo, rrro qacrr4rlbr r4Meror He c$epu.IecKyre, a xy6uuecryro uop$oloruro?

flpaeououHo Jrr4 B TaKLrx ycnoBr4qx npl{MeHeHue rarofi uoAerru? llporo4zlocb JII'I

cp aBHeHI,Ie p e3ynbraTo B M oAenup oB aHLI{ c I KC rrep I4U en'ro ru ?

2. Or Eorarrrpesofi EreHrr BlaAranr4poBHbr - A.T.H., rpoQeccopa KaQeApbI IIBerHbIx

MeraJrJroB 14 3oJrora HI4Ty IvfuICuC, r. Mocrna, Poccraficrofi @egepaqura. Or:lts
rroJromlrre6ugfi, LrMerorc.f, 3aMeqaHr4r: aeropeQepar He orpoxaer rny6IlHy upopa6orxlr

BolpocoB, B r{acrHocrrr: MexaHr43Ma BJrvflHvrs, aroMapHofo BoAopoI;a Ha o6pa:onaHue

fLrApLrAoB MeTaJrJroB gneKTpoTexHlrqecKoro Ha3HaqeHkIfl; peKoMeHAawv K BHeApeHI{ro,

flonyqeHHbrx Ar4ccepraHToM pe3ynbraroB orcyrcrByror; [yHKTbr 2,3,7 nay'rHofi HoBlr3HbI

pa6orbr orHocrrcr K flpaKTvqecrofi 3HaqrMocru pa6oru, arl4 He coAepxl4T KoHKperHbIX

pe3ynbraroB r,rccneAoeanufi; B pa3Aene npaKTl4qecxofi gnaquMocrl,I pa6oru orcyrcrBytor

cBeAeHr4r o6 gKoHoMr4r{ecrofi oQSerrunHocrl4 pa3pa6oraHHbIX TexHoJIorl4qecKl4x

peurenr,rfi; r,r3 aBTope$epara He qcHo, AJr{ KaKIzx reMneparyp yKa:}aHbI TenJIoBbIe oQ$erru

pearqnfi (1)-(14), (17); crp.30 - Ans oAHo3HarrHoro yrBep)I(AeHI4t, r{ro <(...cynrSra4

cBr{HrIa 6un zcqeprraH rroJrHocrbro)) rrpl4 KLIcJrorHoM BblllenaquBaHnvr npLIBeAeHHbIx

pe3ynbraroB POA HeAocraroqHo; wp.37 - orHocl,IreJlbHal ouru6xa pacueron npLI

MoAenvpoBa1vrvr flpoqecca Bbrrqenaql4BaHnr Ha ypoBHe 0,3-0,5yo c yu€rorvl roqHocrll

a1urvsa [poAyKToB BrrrlenaquBaHvA BbI3bIBaer coMHeHI4-f,; c'tp.43 - T:a6t.7 - rpI,I

yrr4nr43arlr4lr ra3oB o6pasyercs.735,5 rr NOz. Kar uaul4pyerct I4x nepepa6arunars;
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cTp.45 - KaK npeA[onaraeTcr cr4HTe3r4poBaTb xnopIIAbI MeTaJIJIOB Ant nna3MoxllMl'IqecKofi

TexHoJro1.1a1a? Kaxoeo KaqecrBo nonytraeMoro BoAopoAa rlo [peAnaraeltoft aBTopoM

TexHoJrofr4r4. KaKoea crrcreMa orrr4crKll BoAopoAa? BunolneHa JII'I gKoHoMuqecKat

OrIeHKa eSSerrueHOCTI4 [JIa3MOxI4l4Ia.IeCrOfi T9XHOJIOTI4I4.

3. Or llanteneenr<o @e4pa IrlsaHoelaqa - A.T.H., rpo$eccopa' 3aB' ra$e4pofi

<llopourxorar MeraJrrryprr4r, cBapKa v rexHoJlofut Marepl4anoB)) Eelopyccroro

Harlr{oHiurbHoro rexHuqecKoro yHrBepcprrera) rueHa-KoppecnoHAenr HAH Belapycu,

3acnyxeHHoro Aerrelq HayKr4 Pecny6rruxu Benapycb. OBsIB lroJloNo4Teruuufi, LlMetorct

3aMeqaHr,u: HercHo KaKr4M o6pasou npoBoArrnacb MareMarl4Ko-crarl4crl'lqecKat

o6pa6otra gKcnepI4MeHTiLJIbHbIX pe3ynbraroB.

4. Or foprrrruena lOpur @e4opowrqa - aKaAeMI4Ka AH Pecny6nur'ra TarapcraH

Poccuficxofi @e4epaqraz, A.T.H., npoSeccopa, 3aB. raQe4pofi TerIJrorexHVKI4 vr

gHeproMarrruHocrpoeHtaq @e4epanrnoro rocyAapcrBeHHofo o6pa:orareJlbHofo

yqpel(AeHr4r Bbrcilrero o6pa3oBartvfl. <<Kasancrufi HaIlzosalrnufi [ccneAoBarelrcrufi

rexHr4rrecKuir, yyusepcrrrer uvr. A.H. Tynolera - KAI4), llpesIz4eHra KHI'ITy-KAI4-

Poccuficxar (De4eparJl,ttl, r. KasaHr. Orgrrs noJIo)KI,ITeruHrrfi, LlMerorct gaMe'IaHl4.f,: B

pa3Aene ((TexHonorr4r rrupoMerilrnyprl4qecKofi nepepa6orxz cBLIHIIoBo-III4HKOBoro

KoHrIeHTpara Konra Mancyp BoccraHoBI,ITeJIbHbIM BoAtHbIM ra3oM)) Ha crp. 2l

npr4BeAeHo: <B peaKTope (12) Ha noBepxHocrt4 MeraJrJll4qecKoro Karilrll43aropa

ocyrqecrBJrrerc-f, oKurcJreHre SOz 4o SO: rIpI4 TeMneparypax Ao 550oC ...), oAHaKo Her

KoHKperLr3a\uit - raxofi Br,rA Karanr{3aropa I4cnonb3oBaH p.Irs. oKI4cJIeHI,Ir o6pasyroulero

ra3a SOz, B piBAene <3axouol,repHocrl4 nporeKaHl4q nl4poMerannyprl4r{ecKofi

nepepa6ogu cBLrHrIoBo-rIrrHKoBbrx KoHIIeHTparoB ra3aMI,I)) Ha crp.22 yKiBaHo:

<AnailasoM 3HaqeHr4r MoAynr Tule MoxHo orIpeAenI,ITb craArlro, nvMvrrupyloxry'rc

cKopocrb peaKrlr4r4 nepepa6orxu cBr{HrIoBo-IIpIHKoBoro KoHueHTpara ra3aMl4)). Het

o6rqcHeHlrfi [pr4r14Hbr rn6opa MoAynt Tule p.ils orpeAeneHl4.s cKopocr]r

nuMarrvpyro uI e fi cr a[vtur rlp ore KaHI4q x I4M I4q e cro fi p e arqz z.

5. Or Kanuaxnapoea A.f. - A.r.H., npoSeccopa xa$e4pu <Meralnyprrlt) Topafirupora

Yuurepcurera flasro4apcrofi o6lacrz Pecuy6nzrra KagaxcraH. O:rsrrB noJloxo4Telrsufi.

3aMe.raH[f ser.
6. Or Myxarua4r,reea H.K - A.X.H., npo$eccopa, 3aB. xa$eApofi <<Oragzqecxa-s H

Konnor4AH afl xk1vlvtfr> CauapxaHAcKoro rocyAapcrBeHHoro yHl4Bepcl4reta, Pecly6nr'rxa

Vg6exucraH, r. CauapxanA. Orstrs noJro)Kl4Terturtfi, I4Merorct noxeJlaHrlr: e pa6ote

r{ccneAoBaHbr rlrApoMerauypruuecrrafi vr rurpoMeraJllypruuecxufi cloco6u

nepepa6orKra cBLrHuoBo-rIr4HKoBoro KoHIIeHTpara Kosz Maucyp, [oryqeHbl pe3yJlbrarbl,

xapaKTepl43yloque 9TI4 llpoqeccbl B OTAeJIbHOCTTI. CreAoeano 6u npoBecrtr

cpaBHrrrenbHbre aHarrr43br conocraBreHta.f, pe3ynbraroB zccreAoeaH[fi IIo o6ouu

crtoco6aM c rorrKr,r 3peHr4f, r4x rpyAo- 14 oHeproeMKocrl4, ql4crorbl npopl3BoAcrBa, BpeMeHI'I

AocrrrxeHr4q BbrcoKofi creneuu uepepa6orKr4 14 Apyrr4x Qarropoe rexHoJlorl4qecKofo

[poqecca Infl oueHKr4 eSSexrunHocrr4 ocyqecrBJleHl,It sTrIX crocoooB

rrpoMbrrlneHHocrr4; upz rpa$uqecKr4x r,rso6paxeHrltx 3aBI4cI4MocrI4 crelreHl4 I'I3BrerreHI4lI

cBuHua or BpeMeHpr 14 KoHrIeHTparIr4r4 (puc.9 14 pvc.l1) ue yKa3aHo - KaKafl KrrcJlora, Ha

crp.41 noKupaHbr peaKrlr{u BoccraHoBJreHl4t KarI,IoHoB MeTaJIJIoB (ypa". 49-55). C'IrraeIvI
4



uenecoo6prr3Ho rrpoBoAkrrb ypaBHeHr4s 56 u 57, tu6o BHecrI,I yroqHeHl4l o6 yuacrvrlr B

npoqecce BoAbr; B HtBBaHr4I4 At4ccepra\vvr 3a.rrBneHo ilonyrleHl4e coeAl4Henui Merartrtoe

gneKTporexHr4rrecKoro Ha3HaqeH:zs, B ToM rrr4cJre oJIoBa. OAnaro n anrope$epare AaHHbIe

o nonyqeHr4r4 coeAr4Herruit oJIoBa He fiprlBoAflTcr'.

7. Or XargoAoea Maxnra4ruapzQa MaxuyAoBl4rra - A.T.H., npoQeccopa, qn.-Kopp.

HAHT, gpeserruafisoro pr flonHoMor{Hofo rrocJla Pecny6nuxu TaAxlzrzcrau B

Pecny6nuxe Eelapycr. Orsrre rroJroxr4Temnrrfi,I4Merorct 3aMerraHl4-f,: B aBTopeSepare ne

o6cyx4aercr pzl3HoBr4AHocrb rr,reu6pan p.nfl BbIAeneHpI-l rasoo6pasnux BeilIecrB,

cocro-fiur4x r43 cMecefi ragoe HzS, NOz rz NO npl4 rl{ApoMeranJlyprzqecrofi TexHoJlofuu

uepepa6orKr4 cBr4HrIoBo-rILrHKoBoro KoHrIeHTpara Mecropolr4ennfl Konrz Mancyp; ne n
nornofi Mepe yKa3aHbr pe3ynbrarbr rrccneAoBannfl. rpoqecca araQ$ysr,roHuoro nepeHoca

BerrIecTB flplr r43yqeHr4r4 KLrHeTr4Ku npoqecca tBoTHoKLtcJroTHoro BbllIlenasuBallufl. cBLtHIIa

Vg IIOJII4METAJIJII4IICCKOIO KOHIICHTPATA MECTOPO}(AEHII' KOTTU MAUCYP; I43YI{CHI,IC

rasuQzraqnr,r yrn-a pr nonyrleHve ra3a cocraBa COz:Hz:l:l Anq nonyrreHuc

MoneKyn.flpHofo BoAopoAa noJrHocTbro He pacKpbrBaeT MexaH[3M ero o6pasoBa[Vs..

8. Or Vuapoeofi Tarrsnrr Myxcr4HoBHbr - A.T.H., AorIeHTa, rJI. crlellLtarvrcra orAena

HayKr4, t4HHoBarlr4fi ra uex4yHapoAHbrx ce-ssefi Qurl'uana Mfy vMoavr M.B. JloMoHocosa

B r. flyurau6e. Orstrs rroJro)Kr4Telruufi, r4Merorct 3aMeqaHl4t: )KeJIareJIbHo

c$oprr,rynnpoBarb 6olee rrerKo Ha3BaHr{r ra6nuq 3 u 4 n anropeQepare; 3aronoBoK

ra6luqrr 8 <llapauerpbr npoqecca o6pasonanz-f, nrdHru MerannoB LI ToJTIIII4HU rtr€Hxttr>

TarcKe xoreJrocb 6u rz4err s 6oree KoppeKTHoM BI4Ae, [ocKonbKy s caN{ofi ra6luqe peur

r4Aer He o MeTanne B rrlrcToM BWI9, a o coeAr,lHeHr,rf,x -rvI'pv ax uI4HKa, oJroBa vKaI.Mr4fl.

9. Or Asrsoea Pycrarraa O.rrruAresvqa A.T.H., npo$eccopa, 3aM. llpesz4errra

Haqrzonalrnofi aKaAeMr4r{ HayK TaAxraxucraHa. Orslre IroJro)KrlTelruufi, I4Melorct

3aMeqaHr,rr: o6rrqno B KalrecrBe BoccraHoBr4TeJrbHbrx rzL3oB B Merallnypfr4ur I4cnonb3ylor

BOAOpOA Hz, OKuCr yfnepoAa CO z MeraH CH+, roropbre nonyqaror rasuouxaryueit yuefi-
KoHBepcuefi. ulu [r4ponr43oM npupoAHoro ra3a, a raK)Ke r,r3 Apyrl4x I4cKorIaeMbIX BI4AoB

TorrJrlrBa. O4Haxo nonyqeHlre raKkrx riroB flBrfrercfl. cJIo)KHbIM rlpoqeccoM, TaK KaK

yBenlrrrr4BaroTcs rroroKr4 fa3oB, yqacTByrour4x B xI4MI,lqecKI,IX IIpeBpalqeHHtx.

Henon-srHo, xaxofi co craB ra3a rrplrMeueu npu rasu$uraq uu y r rrei't Mecrop ox peHur @ an-

frno6 c qenbro lonyrreHlrr BoccraHoBureJrbHoro rzna; Lr3BecrHbr cnoco6u nepepa6orrur

cBr4HrloBo-ur4HKoBbrx KoHrleHTparoe o6xzroM KoHrIeHTpara r arvrocQepe KzcnopoAa c

noAa.refi Slrocon v yrnepoAcoAep)Karrlero BoccraHoBureJlx. llpoqeccrr Macco- u

reuloo6neHa 3aBr,rcrr or cocroqHr4r cJroq, paclpeAeneHl4{ rracrl4ll cblpbt LI TorIJII4Ba, KaK

rro pzBMepy, TaK r4 rro KoJrr4rrecTBeHHoMy cooTHorrreHrfio, Tenno[poBoAHocTl4 tIacTI4u 14

MHorux Apyrt4x $rasuuecrux $arcropoe. B .reN{ orntzrrve npuueneunoro aBTopoM

BoccraHoBlrreJrbHofo rasa (CO+Hz) 4nr rrr4poMerilrrnyprr4qecKoro cnoco6a nepepa6orxu;

MoAenr4poBaHr4e rrpoqecca iBoTHoKr4cJroTHoro BbrllenaqzBaHvrs. cBI4HuoBo-III4HKoBofo

KOHrIeHTpaTa npoBeAeHo Ha ocHoBe rroJryqeHHbrx pe3ynbTaToB IIo KI4HeTI4qecKI4M

AaHHbrM. OruoAa Bo3Hr4Kaer Borrpoc: KaKr4e ypoBHr4 r43MepeHl,rfi (4onycr<z) upvnmbl Ant
MOAenr{poBaHr4s.



[nccepraquonHrrfi coBer orMerraer, rrro B ArrcceprarluoHHofi pa6ore:
Llccre4onaHbr cocras u ceoficrBa cBr,rHuoBo-rlr4HKoBbrx KoHrleHTparoe Kolru

Mancyp rz Bane pr yrnr Mecropo)KAeHr4s @an--flnro6. VcranoBJreHo, qro KoHueHTparbr

Kosu Mancyp u Eare orrr4qarorcq, KaK rro pa3MepaM rracrr4rl, TaK u qacrHoMy 14

cyMMapHoMy coAepx(aHr4ro Pb,Zn, Fe, S.

Parpa6oraHa 6esorxognar [r4poMeriurnyprr4rrecKar rexHoJrofkrr nepepa6orru
KoHueHTpara Kosz Mancyp BoccranoBr4TeJrbHbrM ra3oM or rasz$zKarlzu yur @au-

,flrno6croro MecropoxreHvfr., Vcranoueno, irro e$$errraenulr flBrflercr
lepBoHaqa-[bHoe I4cnonb3oBaHr4e Te[Jra BoccTaHoBrrTeJrbHbrx fa3oB I.nfl HafpeBa

oKrIcJII4TeJIbHofo flpouecca nepepa6orKkr KoHueHTpara, 3areM vx HenocpeAcrBeHHoe

I4CIIOJIb3OBAHVT9 [nfl BOCCTaHOBIT9HLTI. OKCI4Aa CBr4HrIa AO MeTa-IIna, npUUeU T9IJIO fZI3OBbrX

rIoToKoB v npoAyKToB oKr4cJreHr{fl KoHrIeHTpaTa noJrHocTbro r4crronb3yeTcr !.nfl
o6ecne.reHzr norpe6nocreff BHyrpeHH ux ctap.uit rexHoJrorr4qecKoro npoqecca, a caMLr

ra3br rrepepa6arusarcTc-f, c nonyqeHr4eu COz, HzSO+, HzO u qr4cr6rx Nz u Ar.
llorasaHo, qro eSSerrznHocrb rrpoqecca nepepa6orxu cBr4HrIoBo-rIkrHKoBoro

KOHIIeHTpara fiBaMIr, [pe)KAe Boefo, 3aBvrcuT oT TaKr4x fr,rApoAt4HaMr4r{ecKr4x rrapaMeTpoB.

rax o6teuHofi cropocrr4 rroroKa ra3a B Me)K3epHoBoM npocrpaHcrne reep,Ubrx qacrr4u H

pa3Mepa qacrr4ll KoHrIeHTpaTa; v Kr4Herr4r{ecKux napaMeTpoB - TeMrreparypbr v
KO HUeHTp arlr4pr aKTr4 BHbrX p eaf eHTo B- f a3 oB B 3 OHe p eaKrlkt rr.

ilponegensr Kr4Herr4qecKr4e r4ccJreAoBaHr4{ npouecca a3orHoKkrcJrorHoro

BbllleraqvBanns. cBr4HrloBo-urrHKoBbrx KoHrIeHTparoB Kosn Mancyp u Eane rrpa

rrl{poKoM BapbI4poBaHrII4 3Harlenzfi reuneparypbr, KoHrleHTpa\vvr KrrcJrorbr lr BpeMeHH

BbllqenaqlzBalaufl,. VcranoereHo, qro Ha cKopocrb BlrrrleJraqvBannfl cBr4HrIoBo-rIt4HKoBoro

KOHIIeHTpaTa [OJrOXrrTeJrbHO BIr4qrOT BCe yKa3aHHbre [apaMerpbr peaKrlr4r4 vI

oIITZMzLTIrHIIMI4 3HaqeHr4-f,Mr4 AaHHbrx napaMerpoB -f,BJirrorcx; a) p.rtt KoHrreHTpara KoHu

Mancyp - TeMrleparypa peaKrlnonsofi 3oHbr 55-65oC, KoHueHTparJprflKr4cJrorrr 1,5-3,0M ra

BpeMt Bblrlenarrr4Balavrfl, 70-90 MrdH; 6) rnfl KoHrIeHTpara Eane - reMneparypa
peaKuktoHnofi gonnr 65"C, KoHueHTpa\Lrs. Kvrc.rrorbr B rrpeAenax 1,5-3,0M pr BpeMt

BbrnlenaqaqtrBaHvs.60 vrunyr. VcranosreHo, rrro rracrHoe Brrufl:rrve napaMerpoB peaKrrrlr,r

Ha Bo3pacraHl4e creneHI4 r43BrreqeHrr{ cBrrHrla cocraBJr-f,er: Anr KoHueHTpara Kosu
Mancyp - TeMrreparypbr 42,8yo, KoHrIeHTpar\w Kr4cJrorbr 31,9o kr BpeMeHr4

Bbllrleraql4BaHvrs, 15,5Yo; Am KoHrIeHTpara Eane - 39,4,27,9 u 25,7Y0, coorBercrBeHHo,

ltx B3aI4MHoe Brrvfllr.kre HecyilIecrBeHHoe v cocraBrqer B rrpeAenax 9,3 n 6,70A,

COOTBETCTBEHHO.

YcranosreHo, tITo ua sepuax co cpeAHr4M pa3Mepolr 53 rvmvr o6oux r4ccneAoBaHHbrx

KoHIIeHTparoB peaKllut a3orHoKr4cJrorHofo BbrrrlenaqvtBauns, [pr4 TeMneparypax 45-65"C
rlporeKaer IIo MexaHI{3My coKparqarorleroc-tr r'p.pa -uacrr4rl Bo BHerrrHe runerz.{ecxoi
o6lacru c oHeprr4efi anrzeaquu 46,8 r[x/uonr Anr KoHueHTpara Konu Mancyp u 36,2

xflxc/uonl [nfl KoHIIeHTpara Fane, rpuveu BbrllenaquBaHr4e KoHrIeHTpara Eale
rlporeKaer npv cpaBHr4TeJrbHo Hr43KoM gHeprerzrrecKoM ypoBHe. llpn reuneparypax25-



45oC peaKrlr4q Bbrxleraqr4BaHr4s. KoHrIeHTparoB nI4MI4TI4pyerct anQSy:uoHHbIM

rrepeHocoM BenlecrB c gHeprzrMr{ aKTr4Ba\uu 12,4 u I2,7 xflx/vronr, coorBercrBeHHo.

Paspa6oraHa KoMrreKcHaq 6egorxoAHaq rl4ApoMerannyprklqecKaq rexHonorl4{

nepepa6orKz cBr4HrloBo-ur4HKoBoro KouqeHTpara I(onra Mancyp, orrl4rlarcuatct reM,

I{TO BbIqETAqVIBAIF^Ii4E I(OHIICHTPATA OCYIqECTBJI-f,ETCI, IlPId OTITI4MAJIbHbIX KPIHETI'IqECKI4X

napaMerpax rpoqecca B AByxcryleHqaroM peaKTope, pasgeneuuolr ltelt6paunrtrvt

QrEnrrpou Anq BbrAeneHr4q [poAyKToB Bbrlr1enarlzBauvfl. or He pacrBopl4Bllrl4xct qacrllll

KoHrreHTpara, o6pasyrouluitct cepoBoAopoA yrrlnrI3l,Ipyerc{ Anfi nonyqeHvs. cylrb$atmrx

coeAunenufi, oKcrrA a3ora oKkrcrqercr fiepeKl4cbro BoAopoAa Ao AByoKcI4Aa a3ora)

roropufi Ltcrronb3yercr Ins nonyqeHr4r agoruofi KrrcJlorbl, t'Icnolrsyeuofr !'nfl

BbrllerairrrBaHvrfl. Mr4HepilrroB KoHrIeHTpara, ocraemzfic-s pacrBop HtrrparHblx conefi

MeTarrJroB noABepfaeTc{ Snercponr{3y ,'nfl lonyrleHut qvcThIX MeTannoB cofJlacHo

nop.rrAKa yMeHbrrreHvrfl. vrx gneKTpoAHoro [oreHr\r4ara, o6pasyroqwittcs. xvrcnopoA Ha

aHoAax oJreKTponr4sepoe uclonb3yercq rlo nptMoMy Ha3HarreHl4ro, a Maro'IHrrfi pacrBop

asorHofi KlrcJrorbr v3 gneKTponusdpon rrocJre oqucrKl4 HaflpaBnqerc.fl B peaKTop

Bbrrqenar{rrBaHnfl. KoHrIeHTpara.

Ilcc.[eAosaHrr [Jra3Moxr4MzqecKr4e peaKIILII4 [onyqeHl4q coeAunenvfi
gneKTporexHr4qecKr4x MeraJrJroe Zn, Cd, Sn, A1, Ca B rloroKe aroMapHoro BoAopoAa c

r4crroJrb3oBaHr4eM BoAopoAa, [oJryqeHHofo raszSuraqtrefi yrnt Oan--flrno6cxoro

Mecropo)K1eHkrs.. YcranoeneHo, qro $opurapoeaHl4e roHxlax nrtenox Zn, Cd, Sn

ocyrUecrBr.rrercr rereporeunofi xunuqecrofi pearqzefi aroMoB tIz c xnopl{AaMl,l

MeraJuroB nyrevr ynery-rrvrBa*vrfl, v ocax(AeHlrr Lrx MoHorI4ApI4AoB. Crenesr

nJra3Moxr4Mr,rqecKoro o6pa:orauur rr44pu1a aJrroMr4Hus. Bo3pacraer B npl4cyrcrBtrI'I

larrnaAr4eBoro KaTaJIrI3 aropa.

TeoperuvecKafl 3HarlrrMocrr pa6oru o6ycnonJreHa reMr rrro:

llccreaosau cocraB v csoficrsa noJrr4Merarrl4r{ecKl4x cBr{HIIoBo-III4HKoBrIX

KoHrleHrparos KoHz MaHcyp u Ea-ne vyrnfl. Mecropox{renkrfl @aH--frno6;

Parpa6orana 6esorxoAHaq rexHoJrofr4r rasu$uxaquu yrrtq (Dau--frno6cxoro

MecTopo)I(4eIJ.Idg. An_s KoMIJIeKCHO|O I{CIIOJIb3OBaHI4-[ ero KOMIOHeHTHOfO COCTaBa 14

npoAyKToB rasz$zra \krv rr rIX Te[JIorn opnofi cnoco6nocrn;

I4ccnegonanu Kr4Herr4rrecKr4e napaMerpbl rlpoUecca a3orHoKl4cJrorHofo

Bbrrlerar{[BaHhfl. cBr4HrIoBo-rIr4HKoBbrx KoHIIeHTparoB Konrz Mancyp 14 Ba,re npl4

rrrr4poKoM Bapbr4poBaHr4r4 3Har{enufi reuneparypbl, KoHueHTparJrrv KI4ciIorbI I{ BpeMeHLr

Bbrulenaqr4Banvfl. HafiAeurr KzHerr4r{ecKrre ypaBHeHrrt lpoqecca a3orHoKl4crlorHoro

BsrureJraqilBanvrs. Mr4HepaJoB KoHrleHTparoe KoHz Mancyp ra Eale. Ycrauoueuo, qro

OIITLIMIIJIbHbIMII 3HAI{EHPI'MI4 TEXHOJIOIIqECKI4X TIAPAMCTPOB .AU.ATOTCf,: A) [Nfl
KoHrIeHTpara Kosz Mancyp - TeMrreparypa peaKrlr{onnofi 3oHbI 55-65oC, KoHIleHTpaIII4s

Kr4cJrorbr 1,5-3,0M r{ BpeMr BbrulenarrkrBalvrs. 70-90 vrzH; 6) Ans KoHIIeHTpara Eane -

reMneparypa peaKrlr4ousofi 3oHbr 65"C, KoHrreHTpauuq Kl4cnorbl B rlpeAelax 1,5-3,0M ra

BpeMr BbrilIenaql4 BaHr4fl. 60 vrvrtryr.

Vcranoueuo, qro npouecc BbrrrleJraqr4Banr4s. reep4rtx qacrl4u KoHIIeHTpara

agornofi xucloroft rrporeKaer tro MexaHr43My coKpalqalolqeroafl sgpa qacrI4II [pI4
7



TeMleparypax 45-65oC so BHerrrHe Kr4Herr4r{ecxofi o6nacrr4 c oHepruei,t axtur,aryuu 46,8

r.{xhronr Arrx KoHrIeHTpara Konz Mancyp u36,2 xflx/vronr - Anr KoHrleHTpuraBate, a

rlprl reMneparypax 25-45"C - B Ar'r$$yguosnofi o6racru c eHeprr4.rrMr4 aKTvrBaguu 12,4 u
12,7 x[x/MoJIb, coorBercrBeHHo. llpu eronr, flpouecc Bbr[Ienarrr4BaHufl. KoHrIeHTpara

Bane nporeKaer npr4 cpaBHareJrbHo Hr43KoM gHeprerr4qecKoM ypoBHe.

Mo4enlrpoBaHneM rrpoqecca a3orHoKrrcJrorHoro BbrruenarrraBalnvs. KoHrIeHTpara c

I,IcnoJIb3oBaHrIeM gKcneprlMeHTarlbHbrx guaqenufi creneHefi u3B,'IeqeHr4s cBLrHqa v3

KoHIIeHTpara nafi4enrr ypaBHeHr4r perpeccr4r4, aAeKBarHo o[prcbrBarouae cKopocrb

BbIIrIeIaqI4BAHWfl. KOHIIeHTpaTa B rrooneAyeMbrx npeAenax il3MeHeHrrr napaMerpoB

TexHoJloruqecKoro npoqecca nepepa6orKr,r KoHrIeHTpara. Hafi4eno, rrro rraerHoe BJrr4rHr4e

napaMerpoB npoqecca Ha crerreHb ur3BJreqeHkrs. cBLrIJrIa cocraBJrreT: a) I'Irfl KoHrIeHTpara

Kosra Mancyp - TeMrreparypbr 42,8oA, KoHrIeHTpa\vLr Kr4cJrorbr 31,90 14 BpeMeHr4

Bbrrlerar{kIBanvrfl, 15,5Yo; Anr KoHUeHTpara Eane - 39,4;27,9 u 25,7oh, coorBercrBeHHo,

ux B3avMHoe BJIr4rHr4e HecyruecrBeHHoe v cocraBJrrer B rrpeAenax 9,3 kr 6,70 ,

COOTBETCTBEHHO;

Onpe4ereHbl orlTr4MaJrbHbre Kr4Herr{qecKze lapaMerpbr rrpoqecca BbrulenaquBaHvrfl,

KoHueHTpara B AByxcryreHrraroM peaKTope, pas4erdHHoM vreu6pannuvr Qr,rnrrpoM An-s

BbIAeJIeHI4q [pOAyKTOB BbIUIenaqIdBAHI.dfl OT He paCTBOpr4Brrr4XC-s qaCTUrI KOHrIeHTpaTa,

rAe ra3oo6pasnrre BeqecrBa, cocrorrqlze r43 cMecr,r HzS, NOz z NO, noABeprarcTc-s

ueu6panuoMy pa3AeJIeHI4ro; HzS Lrcnolb3yercq B npopr3BoAcrBax cepocoAepxaruux
BeIrIecrB; a NOz z NO nefirpanueyrorct repeKl4cbro BoAopoAa HzOz c o6pasoeaHzeM

HNO:, cynt$ar-rzoHbl cepocoAepxarrlr4x rrpoAyKToB BbrrqenavtvrBaHvrfl. KoHrIeHTpara

uefirpalzsylorcq Ba(NO:)z c o6pasoeaHueM BaSO+, BbrAerseMoro B reep4olr ocaAKe;

pacrBop HI4TparHbIX coreft rroABepraercr gneKTpoocaxAeHrrro MeraJrJroB Ha

oAHouMeHHbIX MeraJrJrI4lIecKrIX KaroAax gneKTponr4sdpor cofJracHo rrplrHrlrirry
yMeHbrIIeHIrt BeJrI4qI4Hbr vrx gneKTpoAHoro noreHUr4arra B clegyuqefi
rlocneAoBareJlbHocrkI: Cu, Pb, Fe, Zn, Al; o6pa:yrcua.f,c-s npr4 rrepepa6ome Hr{Tpo3Hbrx

ra3oB v SneKTpoocax(AeHr4r,r MeTaIrJroB HNOs Bo3Bparqaerc-s B peaKTop Bbrrleraqr4BaH4fl.

KoHueHTpara, a nsl4erzrruuficr Ha aHoAax Kr{cnopoA Oz ucrlonb3yerc.f, no ero
Ha3HaqeHIZIO.

I4ccle4oraHl4eM nJra3Moxt4Mr4qecKux pearqufi nonyr{eHur coeAuseHufi
gneKTporexHl4rlecKl4x MeraJrJrot Zn, Cd, Sn, Al, Ca B rroroKe aroMapHofo BoAopoAa c

zctIoJIb3oBaHI4eM BoAopoAa, rroJryqeHHoro rasuQuxaqvefi yr:rs OaH--fruro6cxoro
MecTopoxAeHvg., ilonyqeHbl BbIcoKoKarIecTBeHHbre roHKI4e nlenxu fr4Apt4AoB MeraJrJroB.

3naqenne noryrreHHblx cor{cKareJreM pe3yJrbraroB uccreAoBannfl. Arq
rrpaKTltKrr rroATBepI(AaeTcfl TeM, r{To :

Pesylrraru pa6oru Moryr 6rrrr BHeApeHbr B ropHopy4Hofi pr rorrJrraBHo-

SHepreruqecxofi orpacnqx IlpoMbllllneHHocrr,r c rleJrbro o6ecne.reHr4fl BceBo3pacrarour4x

norpe6uocrefi groHoMI4KrI crrprdrr,r, xlrMr{qecKr4Mr,r BeulecrBaMrr 14 gHeprr4efi c ualuuz
3arparaMl4 u 6es 3arpr3HeHrrr oKpy)Karoqefi npzpo4rr eu6pocaMr4 14 orxoAaMu.



llpegnoxeHHrre rexHoJrofurr4 rasuSuraqura yrnt @an--flrno6croro

Mecropox reHr4l, e$$er<rrzenoro r4crroJrb3oBaHl4t rerIJIa o6pasyrorquxcr fa3oB,

pa3AeneHr4t KoMIroHeHToB TexHoIrorl4qecKofo fa3a 14 flonyr{eHl4q MaTepI4aJIoB 143 HI4X

Mofyr crarb ocHosofi opraHr43arlun HoBoro KoMrIJreKcHofo [pol43BoAcrBa rlo

6esorxogHouy r4crroJrb3oBaHr4ro yrrl-{ B KaqecrBe SHeproHocrrrelrfl Lr cblpbt Anfl

IlolyqeHl4t Kar{ecrBeHHbIX MaTepl4anoB.

llpe4noxeHHbre rexHoJrorr{rr nr4poMerannyprurlecr<ofi nepepa6orKl4 cBuHIIoBo-

rlr4HKoBofo KoHrIeHTpara Konpr Maucyp BoccraHoBureJIbHbIMI4 fa3aMl4 or ra:u$uKal{t{u

yrnr @aH--frno6croro MecropolKAeHpu 14 rr4ApoMeraJlnyprl4rlecKoro a3orHoKl4cJlorHoro

Bb[uenar{r4BaH[s. yKa3aHHofo KoHrIeHTpaTa no3BoJIt}oT opfaHl43oBaTb Ha vx ocHoBe

ntrcolcoeQQenrznuoe KoMrrJreKcHoe npou3BoAcrBo no lonyqeHlrlo 3neKTporexHuqecKl4x

MeraJrJroB Pb, Zn, Fe, Cu, Al, cepnofi n asorHoi ruc.nor, crpoklTeJrbHoro KaMHq, coAbl,

rap6arvru4a, AByoKI{crI yrnepo4a, cylr$ara 6apux, r{HeprHbrx fa3oB (Nz z Ar) v ApyrIlX

BerrIecTB r43 KOMnOHeHTOB COCTaBOB yfns. Lr KOHUeHTpaTa.

llpe4noxeHHbre B pa6ore cnoco6u [onyqeHr4q roHKI4x nneuor MeraJIJ]oB,

fr4Apr4AoB MeTaJrJroB ut Apyfr4x BenIecTB rrIra3Moxr4MI4qecKI4M[ peaKIIu-sMI4 MOryT rtakru

rrrr4poKoe [pr4MeHeHr4e B [poMbrrr]JreHHoM npokr3BoAcTBe yKa:]aHHbrx MaTepl{anoB.

llonyuennbre pe3ynbrarbr Hayr{Hbrx r.rccneAoBaslrfi no croco6arr.l raszQuxaqvz

yrJrr, nepepa6orKr4 cBr4HrloBo-rlr,rHKoBbrx KoHueHTparoB 14 nJIa3MoxI4MI4r{ecKZM peaKul4-sM

o6pasonauzx BbrcoKoKaqecrBeHHbrx Marepr4anoB pacrxt4p,tlror HayqHble 3laaHufl. B

o6lacr.sx oHepfoflonb3oBaHuf, 14 [poLr3Bo.qcrBa MarepI4aIIoB u3 MI4HepiIJIbHoro cblpbt no

6esorxoAHbrM gKoJroruqecKr4 qr'rcrbrM TexHoJrorI4tM, oHI4 6ylyr rIoJre3HbIMz yueHsrtr,

r4ruKeHepHo-TexHr4r{ecKr4M pa6orHr4KaM, cryAeHTaM v coI4cKareJItM no

coorBeTcTByrorlr4M crrerlr4anbHocTtM.

BHe4peHne pe3yJrbraroB HccJreAoBaHnq

Pe:ylrraru pa6orsr [pr4Hqrbr Anr BHeApeHr{.rI B npoMblrrrneHHoe npol43BoAcrBo Ha

OAO (fOK A4pacvraH> (Arcr o6 r4cronb3oBaHvu pe3ynbraroB LrccJleAoBaHrrf or
07.12.2016 r.), OAO <Tauoxyru> (llporoxon 3aceAanu-r HayuHo-rexHrrqecKoro coBera

or 12.05.2020 r.), fHy <Hayuno-r4ccJreAoBaremcrufi uHcrr4ryr rrpoMblllrneHHocrkI))

MrzuzcrepcrBa rrpoMhrrrrJreHHocrvr vr HoBbrx rexHoJrorr4ft Pecny6Irr4Kvr TaAxurucratr
(3ncuepuroe 3aKrrroqeHve J\b26 or 23.06.2020 r.).

Oqenrca AocroBepHocrlr pe3yJlbraroB I{ccJIeAoBaH}Ifl BbIqBHra:

An-f, gKcnepr4MeHTanbHbrx pa6or AocroBepHocrb r4ccJrerosatuir o6ecreqptsaercfl

rrpr4MeHeHr4eM coBpeMeHHoro o6opyAonaHz.a c krcnoJrb3oBaHI4eM arrecroBaHHbIX

MeroAr4K r4ccreAoBaHr4q, noATBepx{AeHsr pe3ynbraraMl4 uertstlrr.vi1 Koropble

xapaKTepa3yroTcr Bocnpor43BoAr4MocTbro v onr4paroTcs Ha nocneAHl4e AocTI4x(eHI4.s

Q usuve c r oi,t xuwltu u ep ep a6 orKrr Mr4Hep artbH oro cblp bt ;
Teopnfl rrocrpoeHa Ha r43BecrHbrx npoBepreMbrx AaHHbrx, Qaxrax zs o6racrefi

Szszvecr<ofi xr4MkrLr) MarepnaJroBeAeHrrr v Merannyprl4l4 IIBeTHrIX MerarIJIoB Lr

cornacyercx c ony6rLrKoBaHHbrMr{ 3Kcrrepr4MeHTaJrbHbrMr4 AaHHbTMI,I rro Arlccepra\w;
rrAefl 6a:upyercn Ha o6o6rqenrzu nepeAoBoro oIIbITa orerlecrBeHHblx v

s apy 6 exnbrx rccneAo e aHl,ri s o 6n acru Q us rau e cx oir. xut tuu;
a



I{CrroJrb3oBaHbr cpaBHeHZt [OlyrreHHbrx aBTopoM TeoperkrqecKr4x v
SKCTIopZMeHTZIJIbHbIX pe3ynbraroB 14 HayrrHbrx BbrBoAoB c pe3ynbraraMv orerrecrBeHHbrx
v 3apyoe)KHhrx yqeHbIX; coBpeMeHHbIe MeroAt4Kr4 c6opa n o6pa6orKr4 pe3ynbraroB;
nonyr{eHHble HayrrHbre pe3ynbraru o6ra4aror Hoezsnofi ;

ycTaHoBJIeHor tITo aBTOpcKIIe pe3ynbTaTbl IIo zccneAoBaHrrro rfl4HeTzqecKr4x
napaMerpoB I43BreqeHkI-fl MerarIJIoB cOCTaBa OBLIHTIOBO-UZHKOB6TX KOHrIeHTparoB vl
paspa6ouca TexHoJIofI4qecKlIX ocHoB ilonyqeHrz-s coe4uueHrzfi MerannoB
9neKTporexHr,rqecKoro Ha3Har{enux (cu, AL zn, Fe, pb, cd, sn) He npoTurBopeqar
PC3YNbTATAM, TIPCACTABJICHHbIM APY|I4MLI ABTOPAMI4 fIO AAHHOfi TEVTATUXE.

Jlnqnrrfi BKJTaA aBTopa 3aKrloqaercr B aHarrr43e nrzreparypHbrx AaHHhrx,
Haxo)KAeHza sQQenrkIBHbIX cnoco6os Aocrr4)KeHLrfl r\env uccneAoBa1vrfl Lr perxeHu,
flocraBJleHHbrx 3aAaq; noAforoBKe 14 [poBeAeHr4kr uccteaozaruuit B na6oparopnux
ycnoBz'flx; MareMarl4'Iecrofi o6pa6orre oKcnepr4MeHTarrbHbrx pe3ynbraroB,
Teoperl4qecKoM o6r-scHeHI4I4 MexaHIz3MoB rrporeKaHr4r rexHoJrorr4qecKux npoqeccoB,
QopuynzpoBKe ocHoBHbrx noJro)KeHrzfi u nuao4oB Ar4ccep ral-Lr.

Pery'nrraru AHccepraIIrIoHHoro HccJreAoBaHrrq peKoMeHAyrorcfl ilJrflrlcrloJrb3oBaHnq HayqHo-I4ccneAoBareJrbcKt4M U [poeKTHbrM OpfaHr43arlr4rM,
rIpoMbIIXneHHbIM npeA[pztrvtflM, 3aHrzMarouuMcfl, t4CCneAOBaHr,reM, paspa6orxofi u
npov3BoAcrBoM rlo lepepa6orre Ml4HeparlbHoro cbrpbs, Lr ero [poAyKToB, Bbrcrrrr4M
yve6Hrru 3aBeAeHkr.rrM.

flo cnoefi aKTyanbHocrv, HayqHofi HoezsHe, o6rdlry Bbr[oJrHeHHhrx r4ccJre rosarfuirv nparrttvecrofi 3HarrkIMocrl4 [onyrIeHHbIX pe3yJrbraroB, npeAcraBneHHa-f, pa6ora
coorBercreyer rpe6oBaHLr-[M rIyHKroB 9-I4 <floroxenz.f, o [oprAKe [pzcy)KAeHu-s
yueuux creuesefi>, yrBep)KAeHHoro IIocratroeJIeHI4eM llparzrenbcrBa poccaficxofi
(De4epaqzz 3a J\lb482 or 24.09.2013 roAa (o6n. or 28.08.2017 roAa, J\b1024),
npeAstBn-qeMhrM K Ar'rcceprarlLtsM Ha cor4cKaHze y.reuofi crenenra AoKTopa uayx, a e€
aBTop AocroI4H rlpzcy)KAeHl4t efi yv€nofi crerreHll AoKTopa rexHzqecKr4x HayK rro
cneqvilnbHoc:rz 02. 00 .04 - $uzuqecKiur xr4Mufl .

lzcceprarlvr coorBercrByer Kpr.rrepr4rM
creneHefi, couracHo cneAyrour4M rryHKTaM

Qusuvecrafl. xvrMrrfl,.

floloxeszr o nprzcylKAelnzr yveulrx
nacropra cnerlr4anbHocrr4 02.00.04

Ha saceAanr'rz J\b 1 or 30 no.a6px 2020 r.Avcceprarlvosurrfi coBer rrp1rHenperxeHr4e
npucy[urs f ai,r6yrraesofi 3yupar Xa6z6oeHe yuduyro crerreHb AoKropa
TexHI4qecKLtx HayK [o cleIII4aJIbHocrIr 02.00.04 Szsuvecxa-n xvtMprq: n.l
9Kc[epI4MeHTiLIIbHoe oflpeAeneHue u pacu1r napaMerpoB crpo eHvrfl urrpocrpaHcrseHHofr
CTPYKTYPbI BCqECTB; N.3 OIPEAENEHI4E TEPMOAIIHAMUI{ECKI4X XAPAKTEPKICTLTK
npoqeccoB Ha floBepxHocrz, ycraHoBneHze 3aKoHoMepHocTefi a4cop6qt11v Ha rpaHr4rlax
pa3Aena Oas z Sopr'rzponanrar aKTI4BHrIX rIeHTpoB Ha raKr4x rroBepxHocr.sx; n.5 -u3yqeHl4e Szszro - xI'IMl4qecrzx csoficrB cprcreM npr4 Bo3Aeitcrsuu BHerrrHzx norefi, a
TaKXe B sKoTpeManbHbrx ycnoBr4.sx BbrcoKt4x reMleparyp v 4aueHzfi: n. 7 _
MaKpoKLIHerI4Ka, MexaHV3MbI cJIo)KHbIX xl4Mt4qecKLtx flpoUeccoB, Szsulco- xr4Mr4rrecKat
fI4ApoAI4HaMrKa, pacrBopeHI4e I4 KpIlcrannv3arJur; n.10 - cB-s3b pearqzonnofi
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cloco6Hocrl4 peareHToB c Irx crpoeHtreM Lr ycnoBr{rMr4 ocyuecrBJreHr4r xrdMr,rqecKofi
peaKrlvil; n. l1 - Szsurco-xl4Ml4qecKl4e ocHoBbr npoqeccoB xr{MrlqecKofi rexnor otwvr, vl
rlpeAcraBnfier co6ofi HayqHo-KBuuSutlwpoBaHnyrc pa6ory, n roropofi Ha ocHoBaHr4r.r
BbITIoJIHeHHbIX aBTopoM uccle4onanzfi I43JIonteHbI HoBbre HayqHo o6ocnonaHurre
pe3yJlbrarBl I4CCIeAOBaHI4{, KI4HerI,rKt4 Bburleraqr4Ba]HLrfl CBr,rHrIoBo IILTHKOBbTX
KoHIIeHTparoB, MexaHI43MoB [poreKaHI,I[ pear<qzfi Bbllleraqr4BaHLra cBr{HrIoBo-
III'IHKOBBIX KoHIIeHTparoB z o6pasoaaHvt coeAuHenvr4 r'lrApt4AoB MeraJrJroB B froroKe
aToMapHoro BoAopoAa, MoAeJIVpoBa:f,vfl Ha ocHoBe [oJIHoro Qarcropzaabgoro
IJIaHI'IpoBaHvIs'' rasnQr'IKa\vvytnfl c IIeJrbIo rtoryqeHrar rerrJra v xr{MvqecKr4x BerrlecrB
ero cocraBa' Koropble no3BoJI.[Ior pzBpa6oraru KoMnJIeKcHbre rexnoJrorr,rr4 [oryqeHr4t
coeAzneuHff MeraJrJroB (cu, Al, zn, Fe, pb, cd, Sn), yllpaBnrrB [poqeccaMr4 c
LIC[OJIb3OBaHI4eM O[TrrMtlJIbHbIX [apaMerpoB xr,rMr4qecKr4x pearqzfi, co6lroAarr
oKor orrlqecKyro qLr crory oKpylraroqeft cp e4u.

Ha sace4auuz J\b I ot 30 Hox6pa 2020 r. Arcceprarlzonnufi coBer A 047 .003.03
rprIIrrIJI pemeHl4e ilpr4cyl.r4Tr faft6yruaeeofi 3yupar Xa6u6osHe yqeHyro creregb
AoKTopa rexHI4qecKHX HayK rlo crreqzalrbHocrz 02.00.04 - QusuuecqaflxLrMufl.

flpz uponerenLrv rafiuoro roJlocoBaHzrr rvrcceprarl[ogHoro coBera B KoJrvqecrBe
16 qeJIoBeK, '143 HI4x 6 AoKTopoB HayK rro c[erlr4aJrbHocrrz paccMarpr4saeN4o[
rvcceprallvlvt, vs 22 yuawYoBaBIIrI4x B sacerannr4 qJreHoB rvcceprarlvoHHoro coBera
lporonocoBaJrvt: (3a> - 16, <<nporzB)) - Her, <<He4eficrnl4TeJrbH6rx 6ro1111erenefi>> ner.

flpe4ce4areJrb Akrcceprarlr4oHHoro coBera
4047.003.03

I4co6aes M.IN.

A.X.H., npo$eccop, aKa4eMnr< HAHT

V.reurrft c eKperapb Atr cc eprarlz oHHoro c oBera
4047.003.03
A.X.H., npoQeccop

30 uoa6pr 2020 r.
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