
OT3bIB
oQuqzarbHoro orrrroHeHra Ha [ucaeprarllrrc fafi6ynnaeeofi 3yvrpar Xa6u6onHbr rro
TeMe: <<TexHororI4qecKrre ocHoBbr noJrfreHrlr coe4nHenHfi MeraJrJroB

3neKTporexHlrqecKoro Hur3HaseHkrs. (Cu, Al, Zn, Fe, Pb, Cd, Sn)>>, [peAcraBlesHofr
Ha collcKar'Lre yueHoft crerleHr4 AoKTopa rexHr'rqecKr,rx HayK rro cnerlr4zurbHocrr'r 2.6.7

- Texnororr4.rr HeopraHr{rrecKlrx BerrlecrB

Axmy unoHo cmb us dparuno it memot d uccepmaquu
Suepreruxa u cBt3aHHbre c Heft orpacnr4 B 3HarrrrreJmuofi crerreHrd

onpeAen.aror ypoBeHb pa3BLrrufl. oKoHoMr,rKr4. llonuureHue eQQerrzBHocrr,r u
eHeproc6epe)KeHr4r rpe6yer rocro.rrHHoro pacrxr4peHnr 6asrr HoBbrx
SneKTpoTexHurlecKkrx MaTepLIaJIoB.

flpe4cranJleHHa.rl pa6ora locBf,rrleHa oAnofi u3 aKTyaJrbHbrx upo6leu,
cB{3aHHbIX c Haf{HbrMLr r4ccneAoBanuflv'vr no parpa6orr<e eSSeKTr{BHbrx rexnolorzfi
nepepa6orKn KoHKperHoro MecrHoro MrrHepanbHoro cbrpb-rr, BHeApeHrre Koropbrx
IIO3BOJII4JIO ObI OCBOI4Tb MeCTHOe Cblpbe, Lr CIOCOOCTBOBaJIO rIOJrr{eHLrIO
KoHKypeHrocuoco6Hbrx Marepr4€LnoB. llporzsno4crBo Marepr4anoB c rrcrroJrb3oBaHr4eM
HayqHo o6ocHosaHHbIX TexHonornft nepepa6orKr4 MkrHepanbHoro cbrpb.f, pa3Br4Baer

TarcKe 3KOHOMZKI4 pefl{OHOB MeCTOHaXO)KAeHr4r Mr4Hep€UrbHOfO Cbrpbfl V

o6ecueqzsaer BbIIroJIHeHr4e rrpr4HurrnzamHofi rleloqKr4 <cupre nonegnrrfi

HarrpaBneHkrn nepepa6orrcr,r
KOHTIeHTpaTOB MeCTOpO)KAeHkrs

Me cropox{ peHvrfl, (Ta4xurucraH)

CBI,IHUOBO-UHHKOBbIX II O JI I4 M C T AJI JI I4I{ E C KI4 X

KouH MaHcyp vr yrn.rr @an--frHo6croro
Anf, flonyrreHufl coeAr4HeHuft slerrporexHr{qecKr4x

rlpoAyKr - pblHolc>), yKa3aHHoft e llocrralnvru llpesz4eHra Pecny6turcu Ta4xarcucraH
MaAxlucu Onu or 26 4er<a6px 2019 roAa.

lloucx peureHrl.r cB.trcaHHbrx c grr{MH npo6neMaMkr BeAercr B ocHoBHoM, B

MeraIIJIoB, rITo flBJrfl,ercs, cBoeBpeMeHHbrM ra eocrpe6oBaHHbrM [por,r3BoAcrBoM.
Perueuze erofi 3ailaqv rro3BoJrkrr rroBbrcr4Tb eQQexrunHocrb

TexHoJIOFI{rIeCKOfO npoqecca [pOr43BOACTBa nonyrreHl,It COeI.VrIJeHr4Vr MeT€UIJIOB

3neKTpoTexHnqecKofo Ha3Har{eHLIf, I4 cAeJlarb ero 3KoJIofI4rIecKI4 r{I4CTbIM.

O6u4ue npuHqunu nocmpoeHun u cmpyKmypa padomot
fiuccepraqrroHHar pa6ota cocrolrr u3 BBeAeHr,rr,

I4clroJlb3oeaHHofr nzreparypbr, rrpraJroxeHr4-rr v r{3Jro)KeHa

KoMrrbrorepHoro ua6opa, BKrroqaer 83 p[cyHKa,
6u6nrao rpaS vr.re crzx Har4MeH or,aHuir.

Bo eeedeHuu kr3lrorKeHbl npeAnocbrJrKrr rr ocHoBHbre npo6reMbr r4ccJreAoBaHu.f,,

o6ocnonaHa aKTyaJlbHocrb pa6our, npr,rBeAeHbr 3a4aLrv LrccJreAoBaHkrfl, HayrrHaf,
HoBI{3Ha v npaKTl4rlecKa-f, rleHHocrb pa6orrr, a rapKe BbrAerreHbr ocHoBHbre
IIOJIOXeHI{g, BbIHOClIMbre Ha 3aIIIr4Ty kr B rlenoM pacKpbrTa cTpyKTypa AkrccepTarJkrr4.

B nepeoil zaraae npI4BoArITcs KparKuit tureparypHufi o6sop no cBZHqoBo-
IILIHKoBIIM MLIHepaJIaM vr py4aM, cuoco6au ux [epepa6orr<u, BoccraHoBrzTeJrbHbrM
f€L3aM B MeTaJrJlyprkrer vr ax noJrr{eHrrlr r43 opraHr{qecKofo cbrpb.rr, xapaKTepr4cTr,rKaM
cocTaBa yfn.f, c onpeAeneHlleM, qro r4crroJrb3oBaHr4e yfn-s B npoMbrrlneHHocTr4
AOIXHO paCCMaTpUBUtbCfl CO|JTaCHO KOHrIerqZr4, qTO yfonb [epBoHarraJrbHo

IIICCTI{ |JIAB. CTII.ICKA

Ha 3I7 crpaHr4rlax
49 ra6tuu. 361



flBrrfleTcs. MHoroKoMrroHeHTHbIM [pHpoAHbIM cbrpbeM Ans noJlyqeHzf, xI4MI'IqecKI{X

BerrlecrB, a 3areM gHeproHocr4TeJreM Arrq npou3BoAcrBa rerIJIa. PaccvorpeH rlpoqecc

rasuszraquu yrJu, efo BHAbr Lr MexaHLI3MbI rrporeKaHu-fl. AHarzsnpoBaH

rrJrir3Moxuruzqecr<rafi MeroA ocyrqecrBreHu-fl peaxqufi c yqacrueM BoAopoAa,

paccMoTpeHo [OIyrIeHue ruItrpuna aJiIoMI4HLIt vI onpe4eleH BKnaA aToMapHoro

BOAOp OAa n O6p as o e a[r4r4 f t4 Ap HAHbIX C O eALI H enufi' M eTaJIJIO B.

Bo emopoil znaee npr4BeAeHbr xapaKTepr{crr4Kl{ [pI4MeHqeMbIX MarepI4aJIoB,

yKa3aHbr o6rerrrr, [peAMerbr r4 MeroAbr I4ccrIeAoBalanfl...{aHrr cocraBbl cBI{HIIoBo-

rlrdHKoBbrx KoHrIeHTparoB Konu Mancyp (Ta4xzxucran) u Eale (Typqur). Ouzcasu
ycraHoBKr4 AnA KuHerr4qecKr4x r{ccJreAoBaunfi, cBI4HIIoBo-III,IHKoBIIX KoHIIeHTparoB I4

rrJrur3MoxlrMllrrecKoro nonyqeHrl.rr coeAurte:g^uit MeTaJIJIoB c yqacrl{eM BoAopoAa.

B mpemoeil znaee o6cyx4enbr Borrpocrr 6e,gorxoAHoro uclroJrb3oBaHvrs. yrnt B

paMKax npeAcraBleunofi TexHoJrortrr4 conuelqdHHoro rIpoLI3BoAcrBa reIIJIa vr

xr4Mr4qecKr4x BerrlecrB. OcyrqecrBrrercq rasuQuraqur rrl4croro yrnepoAa,

nonyqeHHoro oT yfn.rr [peABapr,rTeJrbHbrM BbIAeJIeHI4eM BCeX COIyTCTByIOqZX

yrnepoAy KoMrroHeHToB, To ecTb neTyqux r4 cMoJII{cTbIX BeIIIeCTB, KOTOpbIe IOCJIe

oxnaxAeHl{_rr zcIIoJIb3yrcTCt IIO CBOI4M Ha3Har{eHVIflM, B TeXHOJIO|I4T{eCKOM IIIIKJIe

npoqecca ra:zQzr<allul{ TBepAoro roIIJII4Ba.

OcuosHofi npznqv[ npeAnoxeHHbrx Ar{ccepraHToM TexHoJloruft nony'renvrfl

TeIIJIa V XuMLIIIeOKHX BeIIIecTB 3AKIIOqAETC' B TOM, .{-IO6TT AO TASZQNTAqUU

yfnepoAa orlt4cTr4Tb efo oT Bcex conyTcTByloqux KOMIIoHeHTOB, TO eCTb npoBecTl4

TaK Ha3blBaeMoe "o6letqeuue yrn.a", Bbr,qereHHble KoMrIoHeHTbI IacrloJlb3oBarb flo ux
np.rrMoMy Ha3Har{eHLrIo c npeABapr{TeJrbHbIM cHtTI4eM I4X TeIIla, U npOBecTI4

rasz$ ur<arILI rc rruT croro yrJlep oAHof o MaTep I4an a o KI,I cJII4TeJIf, MI4.

,.{uccepraHToM TaKXe npeAJroxeHa rexHoJlorl4s rlzpoMeraJllyprzuecr<ofi
nepepa6orKr4 cBr4HrIoBo-rIr4HKoBbrx KoHrIeHTparoB MecropolqeHu.s KoHIa MaHcyp

BoccraHoBureJrbHbrM BoArHbrM fa3oM, [olryrleHHrrvr rasz$urcagueit yrn{ ug @an-

-fl rno6 croro MecropoxAeHl4.a.
B vemeepmofi zilune paccMorpeHbr pe3yJlbrarbl KI4HerI{rrecKLIX uccneAoBarl'uir

cBr4HrloBo-quHKoBbrx KoHrIeHTparoB Mecropo)K4enufi, KoHz MaHcyp u Bale.
flpoqecc Bbrllenarrr4Baltrfl. cBLrHrIoBo-r{r4HKoBoro KoHIIeHTpara pacrBopov a:orHofi
Kl,IcJrorbr MontHo paccMarpr{Barb, KaK rereporeHHuft npoqecc B3alaMoAeitcrsux

MelrcAy rndpAuu BerrlecrBoM r,r xplAKlrM peareHToM. Ha cropocrb rereporeHHoro
npoqecca BJII4rIror KI4HerIlqecKI,Ie z azQSyslIoHHbIe Qar<ropu.

B nnmoit ?Jta6e npeAJro)KeHbr rexHoJIorI4I4 a3orHoKtlcJlorHoro

BburleraquBaHr4fl KoHrIeHTp ara kr yrr4nr{3alluu o6pazyrculuxc-f, rlorlyrHbrx rIpoAyKToB

B rrpoqeccax BbrilIenaqprBaELr[ KoHIIeHTpaTa VI 3JIeKTpOOCa)KAeHLIfl. MeTaIIJIOB.

OcyqecrBJreHr4e yKa3aHHbrx ocHoBHbrx cral.uit nepepa6orKll oBI4HIIoBo-III4HKoBbIX

KoHrleHTparoe KoHz Mancyp o6ecneqprsaer 6esorxoAHoe npol{3BogcrBo rIoJIyqeHI,Iq

MeTaJTJIOB I{3 COCTaBa KOHUeHTpATa U BCeX COIIyTCTByIOqZX KOMfIOHeHTOB.

B ruecmofi ana6e rroKEBaHo, rrro yAelxeBneHlle cnoco6a uonyqeHu-f, Hz

cnoco6crByer yMeHbrueHr4ro 3Hepro3arpar [Jra3MoxI{MLIr{ecKI4x pearqufi. B cessu c
3Tr{M, rrpeAnox(ena 6esorxorHa.fl TexHoJrorut razvt$r4Kar\vrr4 yrns AJIf, rlonyueuux H2

Anr [n€BMoxuMr{qecKrlrx peaKuraT. llorasaHo, lrro aToMbI BoAopoAa 6naro4apq cnoefi

nen<ocrra, vro6ulbHocrlr, npocrore ererrponnofi crpyKTypbl vr errcorcofr



peaKIItIoHHofi cloco6Hocrz 11o cpaBHeHI4Io c aToMaMLI ApyrVX r€t3oB' HaXoAtT 6onee

ru?TpoKoe npLrMeHeHLre B OCyUIeCTBIT1HLTVT pa3flnrlHbrx feTepofeHHbrx XLIMI4TIeCKTIX

peaKrlrrfi, B TOM qucre r{ B rrJr€t3MOXLrMUqeCKrIX peaKIII4qX [Onr{eHLIt TI4ApI4AOB

MeTanJIoB rIpLI HI43KI4X AaBneELrflx.

[nccepralll4oHHaf, paSoTa 3aBeplxaeTct o6ulravru BIIBoAaMLI' crr]IcKOM

qrrrrlpoBaHHo fi nr4Tep arypbl I{ rpuno )ceHI4eM.

Cmenerua o6ocruoeaHHocmu u docmoeepHocmu ocHogHbtx puyilbmamog u

p e Ko M eH d a 4u it, c Q op My Jt up o 6 aH H wx 6 d u c c ep m a qu u

luccepraqnoHHa-fl pa6ora rBJr-rrercfl Hayr{Ho-KBanI4$LIKaIIuoHHofi pa6orofi, e

KOTOpOfi coAepxaTc.rr pe3ynbTaTbr sKCrIep?IMeHTaJIbHOfO LICCJIeAOBA}IVTA

KrrHerurlecKl{x tt rexHoJIorLIrIecKIlx ocHoB ,rron)nreHu-f, coel'vr]Fre]HviI' Mer€uIJIoB

gneKTpoTexHklrlecKoro H€tsHa-rre:nvlfl. (Cu, Al, Zn, Fe, Pb, Cd, Sn) c [pI4MeHeHIleM

coBpeMeHHbrx MeToAOB LTCCJTeAOBaHT{f, I4 UX TeopeTuqecKa-fl I4HTeplpeTaI\vIfl-.

,{ocroeepHocTb floJlyqeHHbrx pe3yJrbTaToB rIoATBep]KI.AeTCfl' IIpLIMeHeHIIeM

coBpeMeHHbIX MeToAoB ?IccJIeAoBaHvIfl. (I'IK-cuerrpocKollllfl' TepMolpaBZMeTpLIt'

peHrreHoQaeonrrfi v auQQepeHrllraJrbHo-TepMzqecKnfi aHaJrvr3, sJIeKTpoHHo-

M trKp O CKO uZq e crczfi aHaJIvI3, II O Te HIIq O cT aTuI r{ e c rcufi ' anwmz ) .

BHsoArr v rroJroxeHufl, cSopnrynnpoBaHHble coI4cKareJIeM, o6ocHonaHu

TeopeTLrqecKr4MLT BbrKJraAKaM?r Lr [onyqeHHbIMI4 [paKTHrIecKLIMI4 pe3yJIbTaTaMI4

rrpoBeAeHHoro KoMrrJreKca cr4creMarr4qecKr4x sKCrrepr{MeHTaJIbHbIX I{CCJIeAOBaHI{fi.

OputrLrHaJrbHocrb coAeplKalzrfl. AI4ccepraIII4LI cocraBJlfler 83,l6yo or o6lqero

o6reua reKcra; rILTTLrpoBaHue o$oprvureHo KoppeKTHo ; 3akTMcrBoBaHHoro Marep[ala'

LrcrroJrb3oBaHHoro B Azrcceprarryu 6eg ccbIJIK?I Ha aBTopa nH6o llcror{HLIK

3ar4McrBoBa14fl, He o6uapyNeHo; Hayr{HbIX pa6or, BIITIoJIHeHHIIX collcKareJleM

cTeIIeHLI B coaBTopcTBe, 6es ccHIoK Ha coaBTopoB' He BbIflBJIeHo.

H ay vu un H o 6 u3 H a Bbrrro JrHeHHbrx I{ccneAo B alnuit co crol4T B cneAyrolrdeM :

Aeropovr ilp eAnoxe nu 6 es orxoAHbre rexHoJlo r un r azu$vrKarJnvr yrnfl us @ aH-

_flrso6croro MecTopox(I]e]fi.Lr',, Anf, KoMrIIIeKcHoro ZcrloJlb3oBallufl' efo

KoMnoHeHTHoro cocraBa 14 npoAyKToB rasusuraquu vr vrx rerlJlorBopnofi

cnoco6Hocrr4. YcraHonleHo, rrro e$Qer<rueHee npoBecrl,I rasu$ur<aquro

yfJrepoAtlcTofo MaTepuErJra, orrr4rrleHHofo oT Bcex conyTcTByIOqUX KOMIIOHeHTOB' C

yrltnlasalluefi nocneAHHX.

flpe4noNeHa 6e3orxoAH€ur rexHoJrofl4t ullpoMerarlJlyprllrlecKofi [epepa6orKn

KoHueHTpara KoHr4 Mancyp BoccraHoBLITeJrbHbIM ra3oM or rasuQkrKar\vv yrnfl' kr3

@an--frgo6croro Mecropox(Aenun. VctaHoeleHo, qro eSQerrzBHbIM f,BJrtercf,

nepBoHaq€urbHoe ucrroJrb3oBaH?re BoccTaHoBI{TeJIbHbIX fa3oB Anf, HafpeBa

oKrrcJrr4TeJrbHoro rrpoqecca nepepa6orKr4 KoHrIeHTpara, 3areM AJIfl BoccraHoBJIeHIrt

oKc[Aa OBLIHTIa AO MeTaJrJra, upuueu TeIIJIO fa3oBbIX IIOTOKOB VI IIpOAyKTOB

oKlrcJreHr,r{ KoHrIeHTpra rroJrHocrbro ucrroJlb3yerc.fl Art o6ecreqeHl{-fl rlorpe6Hocrefi

BHyrpeHHux c1:a4uit rexrroJrorlrr{ecKoro tlpoqecca, BbIAeJI.ueMbIe [onyrHbre

BeulecrBa uepepa6arbrBarorc-f, c rIoJrfIeHueM CO2, HzSO+, rllrlcrbrx r€t3oB N2 u Ar.

lloKasaHo, qro sQQexruBHocrb [epepa6orKl{ cBI{HIIoBo-IIllHKoBoro

KOHIIeHTpaTa I]A3AMVL npe)KAe Bcero, 3aBuar4T or
rrapaMerpoB, KaK o6rer*rHofi cxopocrlr rloroKa ra3a B

?

TaKIIX fLIApOAI{HaMI4r{eCKLIX

Mex3epHoBoM rlpocTpaHcTBe



TBepAbrx qacTlrrl r4 pa3Mepa qaaTvrrJ KoHrIeHTptra) vI KI4HeTHTIecKUIX [apaMeTpoB -

TeMrrepaTypbr Lr KoHIIeHTpaTJULI aKTUBHbIX peafeHTOB-fUI3OB B

06ecue.renlre orrrlrM€urbHbrx sHa.renlrfi AaHHbIX rlapaMerpoB,

auQQyszoHHoe ropMo)KeHr{e cKopocrr,r peaKrII,Iu, cuoco6crByer nolHofi
nepepa6orKe KoHrIeHTpara c z3BJreqeHr4eM Bcex KoMnoHeHToB ero cocraBa.

llpe,4loxeua KoMrrJreKcHar 6esorxo4Hax rl4ApoMerannyprl4rlecKat
TexHoJrorurr repepa6orru cBr,rHqoBo-rlr{HKoBoro KoHIIeHTpara Konu MaHcyp,
oTJlullaroula{cq TeM, rrTo BbrulenaqvrBaHue KoHrIeHTpaTa ocylIlecTBlIfl.eTcs. rIpr4

ofrTr{MarrbHbrx KLrHeTlrrrecKr4x rrapaMeTpax npoqecca B AByxcTyIIeHrIaToM peaKTope,

paa4elenHoM MeM6paHHuu Qznrrpovr Anr BbrAerreHus. npoAyKToB BbllqeJla'l'uBalr^ras.

oT HepacTBoplrBrxvrxcfl. r{acTLru KoHrIeHTpaTa; f€r3ooopa3Hble BeIIIecTBa, cocTo-flIllze

u3 cMecr{ FI2S, NOz u NO, noABeprarorc{ Ivrevr6pauHoMy pa3AeneHLIIo; HzS

LrcrroJrb3yerc.rr B rrporl3BoAcrBax cepocoAepxaqvx BeIrIecrB; a NOz Lr NO
Hefirpanu3yrorc-s repeKl4cbro BoAopoAa HzOz c o6pasonaHl{eM HNO:;
cylrQarcoAepxarque BerrlecrBa rrpoAyKToB BblrlenaqvrBanLts. KoHIIeHTpara

ocaxAarorc.a BaQTIO:)z c o6pa:onaHlaevr BaSOa, BbI.{€JI-aeMoro n rnepAoM ocaAKe;

pacrBop Hr4TparHbrx colefi noABepraercr 3neKTpoocaxleHl4ro MeTaJIJIoB Ha

oAHOHMeHHbTX MerarrJrlrqecKr{x KaToAax sJreKTponzsepon cofJracHo rIpI{HIIuny
yMeHbrueHlrr BeJII4quHbr ux sneKTpoAHofo noTeHIII4ala B cne4yroqefi
rrocJreAoBareJrbHocrr4: Cu, Pb, Fe, Zn, A1; o6pasyroqaxcx npv nepepa6orr<e

HtrTpo3Hbrx r€r3oB 14 sneKTpoocaxAeHr{r{ MeTaJInos HNO3 Bo3Bpal{aercs. B peaKTop

BbrilIeflaquBravrfl. KoHrIeHTpara, a BbrAenurBlxuitcs, Ha aHoAax KrlcnopoA 02
ucllonb3yeTctr fro efo Ha3HaqeHr4ro.

ZsyreHzeu rrJra3Moxr4Mr{qecKrrx peaxqrzfi nonyqeHr4fl coe4IaneHzfi
gneKTporexHlrrrecKr4x MeraJrr-ov Zn, Cd, Sn, Al, Ca B rloroKe aroMapHoro BoAopoAa

c r4crroJrb3oBaHlreM BoAopoAa, rroflyqeHHoro rasz$ur<aqraefi yrnt @aH--flrHo6crcoro
Mecropox\eHvrfl., ycraHoBJreHo, qro QopvrnpoBaHl,Ie ToHKI,IX undHor< Zn, Cd, Sn

ocyulecTBrfleTcfl, reTeporeHHofi xurr,rl,Ilrecrcofi pear<quefi arovron H2 c xJIopLIAaMI4

Mer€urJroB uyrena yneryqr,rBa:nr4fl, rr ocaxAeHLrfl. Lrx MoHofrrApI{AoB, o6pasonanne AlH3
eQQercrueHee rrpoBoALrrb rrpv orrrlrMalbHbrx Kofll{rrecrBax ilaJrnap.veBoro

KaT€Urr43aTopa Ao 2Yo s cMecn c A1Cl3, rullpkril €UIIOMI{HI{fl. flBlrflerc-'I lIcTorrHLIKoM

aKTLTBHO|O BOAOpOAa l.nfl nonlnreH?r-rr MafH?rrHbrx noporxKoB ro6alrra. llpu
HerpepbrBnofi nnasMoxllMl4trecrcofi o6pa6offie aroMaMkr Hz cMecI4 rullpvrI.a KaJIbIII4TI

ra lJll.Inosdrvra caH2 oK€r3brBaer KaTaJrr4Tr{rrecKoe 4eficrnue B BoccTaHoBJreHuru Al2o3 u
uolyqeHr4r4 BbrcoKoArrcrrepcHbrx [oporxKoB aJrroMkrHvrfl, aroMbl H, oKa3bIBaIoT

cyqecrBeHHyro ponb B npoxox(Ae:nvrvr xrzNaur.{ecxofi peaKIII4LI CaClz vr

Kplrcrarrnz-recrofi cepbr c o6pasonaHLreM cynr$Iz4a KaIbIILI-fl CaS.
P e xom eru d a qu u no np a Kmuv e c Ko My ucnon bs o s aH uro p 6y n bmamo I .

Llccre,4oralrttrs., BbrrroJrHeHHbre lair6yutaesofi 3.X., zMeror HayqHyro vr

lpaKTrryrecKyro 3Harr[Mocrb Lr Moryr 6rrm BHeApeHbr B ropHopy4nofi Lr rorrJrkrBHo-
gHeprerr{.recrofi orpacJuD( npoMbrrxneHHocru c rlenbro o6ecue.reHLLf,

BceBo3pacraroqzx norpe6nocrefi gKoHoMr'rKLr B cbrpbe, xLrMr4rrecKr{x BerrlecrBax u
gHeprlrr,r c MEUrbrMrr 3arparaMu u 6es 3afp.rr3HeHlr-fl orpyxaroqefi [pr4poAbl
nrr6pocauz vr orxoAaMr{. flpe4no}KeHHbre rexHoJrorr,ru uepepa6orru cBLrHqoBo-

3OHe peaKIII4LI.

kIcKlIoqalorII,Ix

rILrHKoBoro KoHrIeHTpara Komr Mancyp nripoMerannyprurqecrofi uepepa6orrofi



t' BoccraHoBprreJrbHbrMr4 ra3aMu or ra3u$LIKaIIkILI yrrtq @an-frno6cxoro
MecTopox[eHlrfl. Lr €I3OTHOKr4CJrOTHbIM BbIIIIeJIA'sI'IBAIJI'49M IIO3BOJI-SIOT OpfaHI43OBaTb

Ha r/1x OcHOBe HoBoe coBpeMeHHoe BbIcoKO3$SeXrznHoe KOMIIJICKCHOE

Zn, Fe, Cu, Al,rrpolr3BoAcTBo no [onyqeHl,Ilo gneKTpoTeXHI4rIecKLIX MeTaJInoB Pb,

cepHofi Lr a3orHofi ruclor, cynb$ara 6aput,LIHepTHbIX ra3oB (Nz Iz Ar) z Apyfl4x
BerrIecTB Lr3 KoMrroHeHToB cocTaBoB yrnt LI KoHIIeHTpaTa. Cuoco6rt noflyqeHl4{

ToHKr4x rrneHoK MeraJrJroB, rr4ApI{AoB MeTaJIJIoB vr Apyrux BeulecrB

rrJra3MoxuMlrrrecKlrMrl peaKIItlflMI{ MoryT HafrTLI IxupoKoe [pI'IMeHeHue B

rrpoMbllxneHHoM rIpoI43BOACTBe yKa3aHHbIX MaTepkla[oB.

Pesyrtrrarrt pa6oTbr IIpI,IHqT5I Anfl BHeApeHI{.q B npoMbIIIIneHHoe

npor43BoAcrBo Ha OAO (fOK A4pacvraru (Axr o6 zcnolb3oBaHl,In pe3ynbraroB

r.rccrreAoBanvrfl. or 07.1,2.201,6 r.), OAO <Tauoxyrn (llporoKoJr 3aceAaHl4x Hayuno-

rexHr4rrecKoro coBera or f2.05.2020 r.), fFry <HayuHo-vccneAosaremcKzfi

uTHcrlrryr rrpoMbrrrrJreHHocrtr)) MunzcrepcrBa npoMbllrrneHHocr?I Lr HoBbIX

rexHonorufi Pecny6nzrcz Ta4xuxucraH (Srcueprnoe 3aKJIrorIeHI4e J\b 26 or
23.06.2020 r.).

ffonruoma u3JtoilceHun Mamepuurror. fIo reMe [ucceprarJLrv ony6nzr<oBaHbl

93 Haf{Hbrx pa6or, B ToM rrr,rcJre 26 B x(ypH€Lrlax, peKoMeHAoBaHHbIX BAK
PoccHficrofi (De4eparJvrv u 50 - B Marepr4€urax HafIHbIX roHQepeulll4fi, ceMLIHapoB rl

Sopynroe, roryqeHbr 2 aBTopcKr{x cBr4AerenbcrBa CCCP n 2 rIoJIo)KLITeJIbHbIX

perueHLrrr na zso6pereHrrr (CCCP), 8 rrareHroB Pecny6nuru TaAxurKvrcraH vr 5

Enpasufi cKr{x IrareHTa.

PeqeHsupyeMa-fl AlrcceprarlzoHHaq pa6ora coorBercrByer nacnopmy

cnequonbHocmu 2.6.7 - Texnolorr4fl. HeopraHHrIecKI,IX BeIrIecrB rlo cJIeAyIoqLIM

rryHKTaM:

n.l. TexHolornrrecKl,re lpoqeccbr noryqeHlaq HeopraHurlecKux npoAyKToB:

coJrl{, Kl4cJrorbr Lr qenoqt1 MvrnepatrbHble yAo6penz.s, LI3ororlbr LI BblcoKoqllcrble

HeopraHr4qecKze npoAyKTbr, KaraJrn3aropbl, cop6eHrrt, HeopraHuqecKue [penaparbl
(Pazpa6omaHHafl mexHonozufl zazuQurcaryuu yzrn noslonrem noryqumb

zeHepamopuatil eas c mennomlopHocmbrc do 66,50% 5onurue, ueM npu npr"I4oM

ctcuzaHuu yeJln, u GoccmnHoeumenuuutil 2a3 cocma*a CO: Hz: I : l dnn

Memarnypeuu, duuorbte ze3bt om c)rcueaHun ?eHepamopHoeo ea3a noctte cHnmun Lffi

menne pasdenntomcfl Ha qucmde ea3d u ucnorb3yemcfl no npnMuM Ha3HQqeHLtflM,

Texuonozuuecxuil quwt easuQurcaquu y?nn zKJuoltaem cmaduu Hazpeea u

oxnacrcdeuun, mennoo6ueua uecrcdy nomoKaMLt, eurdeneuun duorccuda yznepoda

pacmnopaMu u4enoqeil u ueu6paHHoe pazdeneuue easoebtx ctweceil ua omdenbHbte

uucmbte ?a3bL),'

n.2. flr.reuufl. nepeHoca relJra B BerrlecrBax B cBt3Il c xI{MIarIecKuMu

rrpeBparqeHvrflMr B TexHoJrorlrrrecKr4x rrpoqeccax. KuHerzxa vr repMoAI4HaMLIKa

xlrMuqecKLrx u uex$asnrrx lpeBparqeuufi (Vcmauoeneuo, qmo eQQercmunHbtM

flenflemcfl nep?oHattanbHoe ucnonb3o^aHue 7occmaHo7umenbHbtx za3o? dnn uazpeea

oKucnumenbHozo npoqecca
loccmqHozreHun orccuda cauHua

-nepepa0omKu
oo Mem&xna,

npodyrcmor oKucneHufl KoHqeHmpama nonHocmuo ucnonb3yemcfl dnn o6ecneqeHun

KoHqeHmpema, 3QmaV dnn

npuudtv melxno ee3o6btx nomoKoe u

nompeSuocmeil nHympeHHux cmaduil mexHolto?urtecKozo npoqecca, eutdenneJwwe



nonymHbte Beu4ecm7a nepepaSamd7qtomcn c nolyqeHueM COz, HzSOa, qucmbtx

?a3o6 I{2 u Ar);
n.3. Mexann.recKr4e rrpoqeccbr r,r3MeHeH?It cocro{Hllf,, cBoficrB vr Qopurt

cbrpbq Marepu€uoB Lr KOMITOHeHTOB B HeopfaH[rrecKllx TeXHOJIO|UqeCKLIX npoqeccax

(VcmauoeneHo, qmo ua sdpuax pasMepaMu MeHbute 53 nxn oSow uccItedoanHHbtx

KOHl4eHmpAmoT peaKqun Q37%HOKUC^O%HOZO 6btw4enauu6aHufl np,u melLnepamypqx

45-65"C npome1aem no rvexaHusryy coKpau4agu4ezocn fldpa qacmuq 60

,Helr,meKuHemwtecKoil odnqcmu c eHepzueil aKmueaquu 46,8 rc,[crc/uonu dna

RoHt4eHmpama Kouu Maucyp u 36,2 x,[crc/uonu dnn KoHqeHmpama Bafle, npuqeM

ldu4enauueqHue KoHqeHmpam7 Eane npomeKaem npu cparHumenbHo HttsKoM

eHepzemwtecKoM ypoyHe, Ifpu meunepamypax 25-45"C peaKqun sdu4enqquaaHufl

KoHl4eHmpamos Jtl,uvxumupyemcn duQQysuoHHbtM nepeHocoJw 6eu4ecm6 c eHep?ufl.\'tu

axmtueat4uu 12,4 u 12,7 rc,\crc/uonb, coomeemcm7eHHo);

n.4. Cnoco6rr 14 rrocJreAoBareJrbHocrb TexHolloraqecKl4x ollepallI4fi Lr

lpoqeccoB rlepepa6oTKrl cbrpbf, rlpoMexyToqHbrx u [o6or{HbIX npoAyKToB'

BropLIqHbIX MaTepkTaJIbHbIX pecypcoB (orxo4on npo?l3BoAcTBa vI IloTpe6neHurfl') B

HeopfaHllrlecKI,Ie rrpoAyKrbl (Ilpednocrceua RoMrueKcHofl 6esomxoduan

zudpoMemamypzuuecKafl mexHotto?ufl nepepa6omKu c6uHuo6o-quHKo6ozo

KoHqeHmpama Kouu Maucyp, omrwlapLl4anctt meM' UmO 6wu4enaqu6aHue

KoHqeHmpama ocyu4ecm7nflemcn npu onmuManbHbtx KuHemuuecqux napaJvxempax

npoLlecc; a deyccmyneHltamow peaKmope, pa3deneiuuou ueu6pauuutu Qunbmpow

dnn lddeneHun npodyKmor 6btu4enauu6aHun om He pacmeopuautttxcn uacmul4

KoHt4eHmpama. fotoo6p*Hde 6eu4ecm6q' cocmoflu4ue 18 cMecu HzS, NOz u NO'

nod*epzqtomcn ueufipauHoMy pa3detteHuo, H2S ucnonsyemcn 6 npouslodcmeax

cepoiodeptcau4ux 6eu4ecm6, a I{O2 u I{O Heilmpanrcyomcn nepeKucbrc eodopoda

U)Ot c ofipaso1aHuiM HI{O j, cynuQamcodeptcau4ue 6eu4ecm6a npodyKmo7

nbul4eJtaltulqHutt KoHqeHmpama ocqcrcdatomcn Ba(I'{O)2 c o6pa3onQHueM BaSOt'

eatdenneuozo 6 medpdou ocadKe, pacmsop HumpamHblx coleil nodqep?aemcfl

oreKmpoocailcdeHurc MemaJrJtor Ha oduouuduuutx MemaJrttwlecKux Kamodax

eJteKmpottLaepor co?IqcHo npuHt4uny yMeHbueHufl lenultuHbt tlx sIeKmpodHoeo

nomeHquana B c,xedyau4eil nocnedolumeilbHocmu; Cu, Pb, Fe, Zn, Al'

Ohpasyrolr4ctncn npu 
- 

nepepa1omKe Humpo3Hbtx 2a3o6 u sneKmpooca)rcdeHue

Memqunor HIVO3 lnepaLqaemcfl 6 peqKmop 6du4enaqu6aHufl KoHqeHmpQmQ' a

eatdenueu,tuilcn Ha aHodax Kucnopod 02 ucnongyemcn no ezo HasHaLteHuP);

n.6. Csoficrsa cbrpbr vr Marepr4aJroB, 3aKOHOMepHOcrrr rexHoJIOfI',IqeCKI4X

npoqeccoB Arrr pa3pa6orKr4, TexHoJrorr{qecKI,IX pacqeroB, rIpoeKTLIpoBaHLI-f, vr

yIIpaBneHI4t XI{MI1KO-TeXHOJIO|I4qeCKI4MU llpoqeccaMI4 kI IpOLI3BOACTBaMI4
-(Ilpoeedeuat 

uccredosaHutr nna3v4oxluvtwtecKr,tx pearcquil noryueHun coeduueuuil

gneKmpomextlwtecnux Jvemaltto7 Zn, Cd, Sn, Al, Ca 6 nomoKe amoMapHo?o

eodopoda c ucnonb3oilQHueM eodopoda, nonyqeHHozo za3ubuKhqueil yeln @au-

,fleuodcxoeo MecmopoilcdeHutt. VcmauolJteHo, qmo QopJvtupo?aHue moHKux rueHoK

Zn, Cd, Sn ocyLqecmlnflemcfl zemepozeHHoil xuJwuqecKoil pearcqueil amoMor H2 c

xnopudauu Memannor nymeM yremyquneHun u ocaucdeHun u'x MoHozudpudoe.

oSpasoeauue AlH3 eQQercmueuee npo^ecmu npu onmuMarbHbtx Konuqecmgax

naryadue7ozo KamclntBamopa do 2o/o e cMecu c AlClj, eudpud qnrcMuHufl fl9ilflemcfl
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ucmoqHyqoJw aKmunHoeo eodopoda dnn nonyqeHufl MazHumHbu nopou,tKo9

xo6anama, nplt Henpepdnuoil nnasuoxuJvxuuecrcoil o6pa6omxu QmoMaA4u H2 cJwecu

eudpuda Kanbqufl u enuHoseMa CaH2 oKasbtloem KamanumuqecKoe deilcmeue e

7occmaHo7rreHuu Al2O3 u nonyLteHuu eutcoxoducnepcHbtx nopoLuKo? QntoMltHr,tn,

qmoA4bt H2 oKa3bt6etom cyu4ecmleHHyto poJtb e npoxo)tcdeuuu xttMuuecKoil pearct4uu

CaCl2 u KpucmannwlecKoil cepd c oSpa3oeaHueM cynaQuda Karrbqu'n CaS),'

n.8. PaspaSorrca reoperr4rrecKrzx ocHoB 14 ycraHoBJIeHI4e o6u{ux

3aKoHoMepHocrefi npoeKTr{poBaHvrfl, r,r rexHoilorl4fr z3roroBJlelr'ufl. HeopraHl4r{ecKl4x

Marepr4aJroB (PaspaSomeHa KoMnneKcHafl mexHonoeun nepepa6omrcu c6uHt4o6o-

quHloloeo KoHqeHmpama Kouu Maucyp (Tadcrcurcucmau) u Eane (Typ4un),

7Knnqarcwan a3omHoKucromHoe ?wu4enattuqQHue c6uH14A U3 KOHqeHmpAmA npu

onmuwenbHbtx KuHemuttecKux napavuempax nporyecca, onpedeneHue MexaHt,t3Mo6

npo\ecca Q3omHoKucromHoeo 6btu4enaqu6aHun c6uH14o6O-l4UHKO6btX KoHqeHmpqmog,

Jwoderupo1eHue u onmuJvxu3aqun napaMempol mexHo"to?uqecKozo nporyecca

A3OWHOKUCilOWHOeO 9dLUe'XAqU6AHUt c6uHl4OSO-|4UHKO6btx KOHLleHmpAmo6,

nepepa6omKy 6cex nonymHo eatdennrouql,txcfl KoMnoHeHmoG cocmaaQ KoH?4eHmpqma

6 xuMuqecKue npodyrcmut u eneKmpoocacrcdeuue Jwemannor HQ Mema'tltuuecK'ttx

Kamodax).

3 aMeqaHufl no d uccepmaquoHHo it p aO ome

l.Ilenrro pa6oru flBrrflercfl paspa6orKa KuHerI4qecKuIX I{ TexHoJIorI4rIecKZX

ocHoB nepepa6orKr{ cBr4HrIoBo-rILrHKoBbrx IroJrI4MeraJIJII4rrecKI4x KoHqeHTparos KoHu

Mancyp r4 yrnf, @aH--frno6croro Mecropo)K[eHnr, (Ta4Nrarracrau) Ant non1^{eHufl

coeAr4HeHrafi enexrporexHr,rqecKr4x MeraJIJIoB. OAHaro B pa6ore raK)Ke zcnoJlb3yerc-t

nJIa3MoxI4MlrqecKaq rexHoJlorl4t floltyqeHl4-f, coe4uuenufi 3neKTporexHl{llecKLIX

MeraJrJroB (Zn, Cd, Sn, Al, Ca). C.ruraro neo6xo,4uMblM yKa3aHHyIo rexHoJlorl4ro

opraHlrrrecKl4 cB{3arb c Ilenbro AaHHofi pa6oru ArrccepraHTa'
2.fiuccepraHT rracro r{cnonb3yer repMkIH <<6esorxoAHble rexHoJIorI{I4).

llpe4naraercr HcrroJrb3oBarb repMr4H ((MaJloorxoAHaq rexHoJIorI4uI>), noroMy r{To

npr4 nepepa6orrca cBr4HrloBo-rlr,rHKoBoro KoHIIeHrpara Konu Mancyp

BoccraHoBr4TeJrbHbrMr4 rzraM?r ra:vSur<aqzu yrrtq r43 @au--fruo6croro

Mecropo)Kqe1urfl' o6pasyercr 3oJra Koropatr ornpaBnf,erafl, Alrfl, yrkrnv3a\vrv\ )Kr4AKafl'

cMecb nerfrux Beu1ecrB Bbl6pacblBaerc.f, B Bo3Ayx u t.A.?

3.Ha ZK-cnextprr norJrorrleHr4rr rvrqpvrqa aJIroMI{HI4{ (p2c.6.6) 
. AorlyqeHo

TexHr4qecKafl orrrr{6xa, nuecro 3HarreHvrfl, f7l5.t-t yna.urro 1375 ct-t. Tarxe B

TeKcre 4auHofi pa6oru He yKa3aHbr K qeMy orHoc-srcs norocbl norJlolqeuux 160,

I48,I45 ctu-'?
4.8 gucceprarlzr4 He yKa3aHbr MapKrr r4rrvr qvrcrora nonyqaeMoro coeAuHeHI4q

MeT€UTJIOB 3neKTpOTeXHI4rIeCKOfO Ha3HarqeHkrg.?

5.AeropoM yrBepN(Aaercr r{ro nolyqaeMbre coeAI4HeHHfl Mer€ulnoe (Cu, Al,
Zn,Fe, Pb, Cd, Sn) Hnaeror 3neKTporexHr{qecKoe Ha3HarreHl4e. OAnaxo 3Tor re3uc He

noAKpelneH AaHHbIulr o6 npaKTur{ecKoM rrcnoJlb3oBaHr4fl. nolyr{aeMblx coeAl,Inegufi

MeraJrJroB n o6lacrz sneKTporexnuxH?
6.8 paSore He yKa3aHa 3KoHoMurrecKafl eQQercrzeHocrb or peurv::,ar\uv

BbrBoAoB Ar4cceprarlIaonnofi pa6oru.
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3arutrurteuue

,{raccepraqrroHHar pa6ora lah6ynnaeeofi 3ynrpar Xa6u6osHH Ha reMy:

<<TexHolorr4qecKr4e ocHoBbr rronyqeHl4-s coe4HHenzfi MeTaJIJIoB

3neKrpoTexHl4qecKoro Ha3HaqeHZ-s (Cu, Al, Zn, Fe, Pb, Cd, Sn)>, tBJI-leTct

3aKoHtreHuofi HayuHo-LI ccJleAoBareJlbcrcofi pa6 orofi .

fly6nurcaquz aBTopa BrroJrHe orpaxaror coAepxaHl4e AvrccepraqzoHHoZ
pa6oru, Koropbre ouy6lurcoBaHbr B Be.qyrrIHX Hayr{HbIX peueH3upyeMblx )KypH€Lnax.

Texcr anropeQe para cornacyercr c Arlccepraquefi..

[ucceprarlur no o6rerray v KaqecrBy npeAcraBJleHHoro MarepvraJra, nayvnoft

HoBLr3He ?r npaKTr{qecrofi rleHHocrr4 coorBercrByer rpe6oeaukrflM, yKa3aHHbIM B

<<floloxe:nnvr o rpr4cylqeHLrLr yvdHrrx creneuefi> (fIocraHoBJIeHI4e llpanzrelbcrBa
Poccnftcrofi @e4epaquu or 24 ceurr6px '2013 r. J\b842 c LT3MeHeHLIflvrlz,

eHecenHrrNrz rrocraHoBJreHrzeM flpaezrenbcrBa Poccuftcrcofi @e4epaqzz or 2I
anpen-f, 2016 r. N335), rpeAb,{B[-{eMbrM K AoKropcKIlM Allcceprar\vrflM, a ee aBrop,

lait6y:luraena 3yvrp at Xa6u6oBHa - 3acJryxlrBaer npucy)KA enkrfl. tzcxotuofr creIreHLI

AoKTopa rexHLrqecKr4x HayK no cnerlr4aJrbHocrr4 2.6.7 - Texsolorlrfl HeopraHl4qecKl4x

BEIUECTB.
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