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HayqHoro KoHcynbraHTa Ha AlICCeprarILloHHyrO pa6ory Xogxaena@wpyzaKaNrorosH.ra
Ha reMy: <<rlporno3 BITAoB B3alrMoAeficrn[q cBlrHrla c [epexoAgbrMrr MeraJrJraMH [r

susurco-xrMrrlecKue cnofi crBa cBrrHrtoBofo 6a66iraE(pbsb1 5Sn I 0) c
IrIeJrorrHbIMrI [I IUeflotIHo3eMeJrbHbIMI{ MeraJrJraM}r>, npeAcraBleHuofi Ha corlcKaHr{e

yveHofi creneHl4 roKTopa rexHl{rlecKr4x HayK rro cfleqn6urbHocrr{
2. 6 . I 7 - Mar epu€uroBe.{eHr4 e (rexnnuecKr{e nayxz).

Xaparcrepllcrrlma nay'ruofi lr [pou3BoAcrBeHHofi AesreJrbHocrrr cor{cKareJrfl
XoAxaes @zpys Kauolourr B 2o0g roAy oxoHqr4Jr Ta4xurcrrnfi rexnn.{ecxrfi

yHl{Bepcurer I'IM. M.C. Ocuvtz B ropoAe lyruan6e ro crerlrz€rlrbHocrr4 <<Merarryprkrfl
qBeTHbrx MeTaJrJroB)).

Xo.qxaee @.K. B 2Ol9r. 3aIrII{rHJI KaHArrAarcKyro Arrcceprauurc ro
cneIII4zIJIbHocrrr 05.16.02 - MeranlyptLrflvdpHux, r{BerHbrx r4 peAKLTx Mer€LJrJroB.B nepzo.q [oAroroBKLI AoKTopcKofi 4zcceprar\nu corrcKarenr Xo.qxaes @.K.
'f,BJLIJIc' AoKTopaHToM @ugraro-texHl{qecxoro r4Hcrr,rryra rrM. C.y. yuapona
HaquoHanrsofi aKaAeMr4a HayK TaAxuxzcraHa.

Xo.(xaes @.K. o6laAaer AocraroqHbrMr.r reopervqecKr4Mr{ sHa,Lrfl,., u
[paKTI{rrecK[IM onbIToM. Ilpuo6pereHHble zHaHLrfl rro3BoJrr4Jrr{ eMy BbrloJrHrrrb
AHccepraIIHoHHyIo pa6ory, cBr3aHrryrc c Iul3yr{eHr.reM Koppo3LroHHo-oneKrpoxr.rMr[qecKr.x
cnoficrn, BblcoKo[eMleparypHoro oKrrcJreHrr, TeM[eparypHbrx saBucriluocrefi
reulo€uxocru Lr repMoALIHzIMuqecKIx QyHxrlzu cBr{HrIoBorc 6a66tna E(pbsbl5sn10) c
rleroqHhlnau (Li, Na, K) I{ uleroqHo3eMeJlbHbrMr4 (Ca, Sr, Ba) rraerarJraMr{. Bragenue
ocHoBaMI4 nu@opvraquoHHo-KoMMyHkIKaIIkroHHbrx rexuororufi rro3BoJruJro eMyycneruHo o6pa6orarb pe3yJlbrarbl oKcIIepI{MeHTaJrbHErx r4ccJreAosauzfi r{ lpaMorHoLIHTeplpeT[pOBaTb LIX.

Xo4xaen @.K. -TIBJI-,Ierc.r aBTopoM 6onee 7l uayurrux pa6or, u3 Hux 2 uayvuux
tvtouorpa0uu, 37 crarbu B xypHiurax, BxoA.rrulr{x B [epeqeHr BAK MrarzcrcpcrBo
HayKLI LI BElcurero o6pasoBaHll.f, Poccuficxofi (De4eparr4u, rr3 Koropbrx l0 crarrefi
orry6lzroBaHHblx B xypH€ulax, I{HAeKcLIpyeMbrx B MexAynapo4Hofi peQeparunuofi
6aze AaHHbrx Scopus Web of Science, a TaKxe lonyr{eHo 5 Manblx rrareHTa
Pecuy6uuru TaAxurrr4craH.

Xo.qxaen @.K. roJlByercf, yBaxeHI{eM cpeAr{ KoJrneKTr4BoB ra6oparopufi
<<QzsuKa TBep.qoro T€JID) @[snro-rexHr.rqecKoro HHcrrrryra r{M. C.y. yrr,rapona ra
<<KopposronnocrofiKl{e Marep}rEurbr) fHy <<Llucruryr xr4Mr4pr ur'r. B.I4. Hzxnruno>
Haquonanrnofi aKaAeMr4r{ HayK TagxurucraHa.

OrIeHrca Ar{cceprarlrlr
I-{elHo Alaccepraqzouuoft pa6omr Xo4xaena @.K. 3aKJrroqaerc.rr B pa:pa6orxe

HoBbIx Koppo3l'IoHnocrofikux clJraBoB Ha ocHoBe cBuHrIa, B qacrHocrr4 cBr.Hr-loBoro
6a66ura E(PbSb15Sn10) c IuenoqHularE (Li, Na, K) u uleiroqHo3eMerrbHbrMLr (Ca, Sr,
Ba) rraeralJraMIu An p€l3JlrrrrHblx orpacneft MarrrLrHocrpoeHr{, [yreM Bhrf,BJreHr{f, o6qzx
3aKoHoMepHocrefi B3al{MoAeftcraufl, cBLIHIIa c gJreMeHTaMH [epr4oAuqecrofi ra6maqrr,
rlporHo3a, pacudra LIccJIeAoBauulr repMoAliHaMLrqecKr{x csoficrB, a TaKxe rrocrpoeHrr.rr
4nofiHrrx ALIalpaMM cocro-f,Hl4rl cBI4HIIa c [epexoAHbIMI/t MerilIJraMI{, rrccJreA oBa,r4u
TeMrleparypHblx 3aBllcrrMocrefi reulo€uxocra Lr IEsNaeHeHufi TepMoALTHaMr4trecKLrx
Synr<qnft, KLIHeTLIKLI Lr MexaH[3Ma [poqecca oKracJreHr.rr, gJreKTpoxr4Mr{qecKoro
rroBeAeHutr CfInaBOB.



B cB.f,3l{ c [ocraBJleHHofi rleJrbro B Ar,rccepraur{oHHofi pa6ore corrcKareJreM
Xo4xaenrrrvr (D.K. perueHbr cneAyroq ue sa1aqu:

- o6o6u1eHu aH€uIlI3oB rro uccJleAoBaHuro rr{noB B3ar4MoAeitc"tsux n gaofinrx
cl{creMax cBI{HIIa c 3JIeMeHTaMra nT, rro3BoJrflrorqux [pe.qolpeAeJrr4Tb
crexl4oMerpuqecKufi cocras coeAzHeHuit, pac'rBopLrMocrb KoMrroHeHToB u xapaKTep
curasoo6pa3oBaHrarr MexAy Hr{Mu;

- nprIMeHeHbI crarl{crrlrlecKvre v, TepMoAraHaM[rrecKue Kprarepuvt Altfl. [porHo3a u
orleHKr,r Br{AoB B3ar4MoAeitcrsufl. cBLrHrIa c gJreMeHrarrau IIT;

- 3KcrIepI{MeHTEuIbHo I{ pacqerHoe rrocrpoeHhr ALralpaMMbr cocroflHr{fl 4nofinrx
cl{creM c yrlacrLTeM cBHHIIa v ux [pr{MeHeHr{e B paspa6orKe reopernqecKrx ocHoB
TexHoJIoruIa nl4KBarllroHHoro pa0raHrapoBaHufl Anfl [onyr{eHnf, cnJraBoB B BHAe
ru o4u$ rararop oB Lr trr4t ary p ;

- onpeAeJIeHbI TepMoAI,IHaMr4qecKHe xapaKTepucruKrr cnJraBoB 2-x rounoHeHTHbrx
cI,tCTeM oBI4HIIa C nepexOAHhIMLI MeT€IJIJIaMI{ ;

- yCTaHOBJIeHbI TeM[epaTypHAfl 3aBI{cLIMOCTr rennoEuXOcTI{ u USN,reHeHzfi
TepMoAI{HaMI{qecKI,Ix SynxqIEfi (enranbrrlls, eHTporur, oHepm, fu66ca) cBrrHrloBoro
6a66ura E(PbSbl5Sn10) c JIIITI{eM, Harpr4eM, KaJrueM, KErJrbrIr,reM, crpoHrlrreM vr

6apneu;

- u3yqeHo BJII{.f,HIftx 4o6anoK [il4Ttrs., lfltaTpufl, KaJr]lr\ K€Urbrlklfl, cTpoHrlra, u 6apw,
Ha LI3MeHeHIII{ MHKpocTpyKTypbI u MexaHl{qecKux csoficrs cBr{HrloBoro 6a66ura
E(PbSb15Sn10);

- LIccJIeAoBaHbI KIzHeTLIKI,I oKLIcJIeHLIs cBZHIIoBoro 6a66ura E(PbSb15Sn10) c
JILITI{eM, HarpHeM, KaJILIeM, KELJIrIIT{eM, crpoHrlr{eM pr 6apnevr n redpAoM cocrof,HLru kt

OIIpeAeJIeHUIiI MeXaHu3Ma rlx OKLICJI ellufl;

- I,I3yqeHbI Sasonoro cocraBa rIpoAyKToB oKr{cJreHr.rfl clJraBoB MeroAoM
p e HTreHo $ a^: o noro aHaJrv3a;

- u3yqeHbl IasNIeHeHLIfi aHoAHbIx xapaKrepr4crHK cBHHrIoBoro 6a66ura
E(PbSb15Sn10) c rtrrvrev^, HarpueM, KEUrLreM, KrurbrlueM, crpoHrlueM, 6aprEeu Lr

BbrsBJreHHe BrruflIIkru KoHIIeHTparJVu
crrJraBoB, B cpeAe pacrBopa NaCl.

HayvHan HoBrr3Ha pa6oru

xJropplA-HoHa Ha Koppo3r.roHHyro crofixocTb

- Ha ocHoBaHrrl{ [pI4MeHe:aus. crarr.rcrurrecK]rx Kplarepr4eB Anf, rrporHo3a r4 pacqera
TepMoALIHaMI4qecKI{x napaMeTpoB B3al4MoAeitcrsux cBr4HrIa c gJreMeHTaMr{ IIT nnepnue
nocrpoeHo 6 gnofinbrx AHalpaMM cocrofl:elkrfl cr.rcreM Pb-3 (B, C, P, Ge, M, W);

- C I{cloJIb3oBaHI4eM ypanHeuufi 4nyxaonHofi MoAenr{ kr reopuu peryJrflpHbrx
pacTBopoB [OnyqeHbl KoopALIHaTbI y3JIoBbIx ToqeK HeAocTaToqHo u3yqeHHblx cLIcTeM
Pb-IIM [epexoAHble MerErIIJIbI, Koropbre rro3BoJruJrrr [ocrpoprrs 7 gr,oirHbrx Ar4arp€tMM
cocrotHurl cLIcreM Pb-[M (Cr, Mn, Fe, Co, Ni, Cu, Zn);

- Buepnue gKcrIepHMeHTEuIbHo I43yrreHbr KoopAr.rHarbr KplrruqecKoro pacltra1a
HecMelxuBalouluxcg $as B cucreMax Pb-Cu u Pb-Zn r.rMrrynbcHo-QasonrrM MeroAoM,
KOTOpbIe [O3BOJrprJr]I nO CTpOUTb I{X AuarpaMMbr CO CTOf, HUfl ;

- Ha ocHoBaHI{I4 rrocrpoeHHBlx ALrarpaMM cocro;rHufl cnJraBoB cr4creM Pb-IIM
BlepBble nolyrreHbl ypaBHeHuf, u pacctrr{TaHbr 3HaqeHr,r.f, TepMoAuHaMraqecxofi
aKTlIBHocru u us6stro.rHofi cno6o4uofi sneprnu lu66ca KoMloHeHToB B 3aBr{cr,rMocru
oT KOHrIeHTparI[U r{ TeMrrepaTypbr crrJraBoB;



- C rIpI4MeHeHueM KoppeJIf,IIuoHHbIx MeroAoB rrpoBeAeH cr{creMHbrfi aHurJrrr3

AaHHbIx rlo reMrleparypaM LI SHTEIJIrrrrrf,M nnaBJreHr4, oKoJro 50 unrepMeraJrJruAoB
oBTIHIIa C peAKO3eMeJIbHbIMr4 Mer€rlrilAis'{kr U BnepBbre BbI.rrBJreHbr 3aKoHoMepHocrrr B

I{3MeHeHuI,I gTlltx B9JII{IIHH oT cOCTaBaI4tOpflAKoBorO HoMepa P3M;
- YcranoBJIeHbI ocHoBHbIe 3aKoHoMepHocrra r43MeHeHH.rr teuto6urocrr.r u

repMoArIHaMpIqecKHx SyHxqIafi (enrarurr{{, oHTporrr{.r u oHeprus,lu66ca) cnunrlosoro
6a66ura E(PbSb15Sn10) B 3aBLIcI{Mocrlr or KoruqecrBa irerupyrcuero oJreMeHra.
Iloxasano, qro c uoBbIIueHLIeM TeM[eparypbr r4 KoHrleHTparlrar{ rrleroqHbrx (Li, Na, K)
rI IIIeJIotIHo3eMeJIbHux (Ca, Sr, Ba) MerarIJIoB renro€uxocrb, gHT€IIrbIIIrf, Lr gHTpo[u.rr

cBHHIIoBoro 6a66ura E(PbSb15Sn10) ynennquBarorcf,, a 3HarreHue 3Hepruu fu66ca
yMeHbruaeTc.rr;

- MeroAoM Merarlnorpa$zu ycraHoBJreHo, rrro .qo6aaxu lrlrrtrfl, Harpttfl, KaJru.rI

KEIJIbIII/Itr, CTpOHIIHf, U 6apUX, OCO6eUHO 4O 1.0 rr,raC. Yo SUa'lureJIbHo u3MeJlbrlaror
crpyKTypHbre c ocraBJrf, rorrlu e cBr.rHrloBoro 6 a66ur a E (Pb S b 1 5 Sn 1 0 ) ;

- CrauAaprHbIMIa MeroAaMI4 Ia3MepeHra[ rndp4ocrz clJraBoB IroK€BaHo, rrro

Ao6anxn Ao 1.0 vrac. %o Irlero.rHux (Li, Na, K) r ulerorrHo3eMeJrbnsx (Ca, Sr, Ba)
Mer€IJIJIoB rloBbllrraror rn€p4ocrb r4 rpoqHocrb cBr{HrloBoro 6a66erra E(PbSb15Sn10);

- Mero4oM TepMorpaBllMerpuu rIoK€BaHo, rrro c rroBbrrueHr.reM TeMneparypbr 14

coAepxaHvrfl, JluTklg,,Ij^arpvrfl, KaJIV.f,, K€urbrlrilf,, crpoHIII,If, u 6aput B cBI4HrIoSoNa 6a66ure
E(PbSb15Sn10) cKopocrb ero oKI,IcJIeHI{f, He3HarrureJrbHo yBerkrrrrrBaerc.r.
Ycranouenu 3aKoHoMepHocrl{ I{3MeHeHrarr KIiIHeruqecKI4x Lr gHeprerlrqecxux
xapaKTepI{crLIK npouecca oK[rcJreHr4fl clJraBoa, n rn€pAoM cocrofllnvrv\ r nos.4yruuofi
cpeAe;

Mero4ovt peHTreHoQasonoro aHaJrv3a oflpe.qeJreHo, rrro rrpu oKLTcJreHr{r4

uccJIeAoBaHHbIx crIJIaBoB o6pa:yrorcf, cJleAyloIque oKcr4.q6r: PbO, LizSnO:, PbzSbzOz,
SbzO:, PbsO+, SbzO+, SbzOs, (Pb:SbzOs.qt)e,+, Pb:O+, Pbo.szsOz, Na3SbO3, NaSbOr,
PbSbzOo, Pbo.qsoOz, Pbz(SnSb)Oo.s, PbzSnO+, K4(Pbq), K:SbsOr+, PbzSnzOo, SnzO+,
SnO, Pbo,rooOz, Ca(SbzOo), CazSbrOz, SrSnO3, Sr2SnO+, SbzSrzOz, SrsSnrOz, Sr(PbO3),
Pbz(SnSb)Oo.s, Baz(SnO+). Ycrauonrena ponb Jrerr{pyrcu{ux 3JreMeHroB B

QopuupoBaHntr @a:onoro cocraBa rrpo.qyKToB oKlrcJreHr,u crrJraBoB kt MexaHu3M
npoqecca rrx oKucJr e}Jldfl;

florenqrnocrarurlecKklM MeroAoM rrpr{ cKopocrr{ pasneprru noreHrlvrura 2 tvrBlc
rIoKEBaHo, rlro Ao6asru (0.01-1.0 uac. Yo) I,.urux, Hutpufl. h KaJrkrfl, sa 5-l5Yo K€urbrlkrf,,

crpoHqurl u 6apux na 15-25% [oBbllrraror Koppo3r{oHr{yrc crofixocrb cBHHrIoBoro
6a66u'ra E(PbSb15Sn10). Yctanouenrt 3aKoHoMepHocrlr H3MeHeHr{f, ocHoBHbrx
Koppo3LIoHHo-oJIeKTpoxI{MHqecKux xapaKTepucrr4r (uorenqrEurJroB Koppo3r{u,
rlllTTllHroo6pasonanzx v penaccuE,aryuu) cnJraBoB or KoHrIeHTparIHLr Jrerupyrcqero
KoMnoHeHTa Lr xJropury-r4ona B pacrBope NaCl.

Ilparcrn.recnafl 3Harr[Mocrr pa6orbr 3aKJrroqaercs B:

- rlocrpoeHHble AualpaMMbl Qasonoro paBHoBecr4fl u roryqeHHbre pacu€rou
3HarreHr4fl TepMoALrHaMr4qecKHx xapaKTepHCTHK crrJraBoB cBr,rHr{a

CHI,IXeHLIIO MaTepHaJIbHbIx 3aTpaT Ha SKCnepI4MeHTbI I4 IIOBbIIIIaIOT

sQ@exrunHocrb [poqeccoB npr{ paspa6ome rexHoJroruu
pa$unupoBaH[.fi u cEHTesa HoBbrx cnnaBoB;

- paspa6orKe u BHeApeHLIu cBI{HIIoBo-cypbMrHbrx crrJraBoB MapKH CCyMT%
JIerI,IpoBaHHbIx uIeJIorIHo3eMeJIbHbIMI{ (Ca, Sr, Ba) MeraJrJraMu Arrfl r{3roroBJreHufl,

cnoco6crByror
3KOHOMHIIECKYIO

JII{KBarlr4OHHOrO



/
3arqr.rrHofi o6ouo.ryu cuJroBbrx n releSoHHbrx xa6etefi B ycJIoBH.rIx [peAnpI'LflTI'Iz OOO

( TAJIKO - KAEE JIb > P e cuy 61114 KH T aANIaxu craH ;

- paspa6orKe r{ BHeApeH}rr{ cBrHIIoBoro 6a66ura E(PbSb15Sn10) c K€uIVeM I,I

crpoHrlr,reM AJrfl o6Naasru rroBepxHocrll noAIuI{[HIaKoB cKoJIbxeHI{f, arperaroB

Bapso6croro fOC-a, B ycJroBr{rx rpeArrprrflrr,ru IyTI <<Koprorul MarrI'IHaco3IfD)

Pecrry6nr,rru TaAxnKlIcraH ;

- ycraHoBJreHulr onruM€r;rbnbrx KoHUenTpa1ikrw IrIelorIHbIx (Li, Na, K) 14

ulerorrHo3eMeJrbHbrx Mer€LJrJron (Ca, Sr, Ba) B cBLIHIIoso\,I 6a66ure E(PbSbl5Sn10),

rroBbrllrarcull{x ero Koppo3l{oHrryIo crofi xo crr ;

- ycraHoBJreHr{[ TeM[eparypnofi 3aBuc[IMocrkt reulo€turocr]I, rosSQuq[eHTa

rerrJroorAa.q{vrurepMoArrHaMuqecKLrx QyHrqnpl cBI{HIIoBoro 6a66uraE(Pbsb15Sn10) c

ulefiorrHbrurE (Li, Na, K) u qeroqHo3eMeJIbHbIMI{ Mer€uIJIaMu (Ca, Sr, Ba), Koropble

rro[oJrHsroT cTp aHuqbl cooTBeTcTByIoqI{x cnpaBorIHI'IKOB ;

- BbrrroJrgeHHbre HayqHbre uccJleAoBa:a:zfl. nocJryxIaJII{ ocHoBofi Ans paspa6orrn

cocraBa HoBbIx MaTepHEUIOB ArIf, I43TOTOBJIeHIdfl aHua$purquoHHoro cIIofl B

MHorocJrofiHrrx rroArur{[Hr{Kax cKoJrbxeHns. Arrfl. ABr4rareJlefi nuyrpeHHero cropaHl{t,

ruaryHgbrx rroAruufrHuKoB, BKnaAblruefi, ynopHblx IoAIITLIIHLIKOB rI Apyroe, Koropble

3arquuleHbr M€urbrMrr rrareHrarr,ru Pecrrylrruxu TaAxurucraH Ns TJ 1327 ot 2022r;

Ilb TJ 1383 ot 2023r; Ns TJ 1424 or 2023r.
B IIeJIoM, XoAxaes @upya KaMonoeu'r cSopurapoBaJIcfl,

BbrcoKoKBaluQuqupoBaHHbrfi Hayuurrfi pa6or1ruK Lr AocrorH ilpucyxAeHur yuenofi

cTerIeHLI AOKTOpa TexHurIecKI4x HayK

(rexruEuecKue uayrn).
rro cuelrl4aJlbHocrl{ 2.6.17 - Marepu€uloBeAeHl{e

floxrop xuMLItIecKI{x HayK, npoQeccop,

aKaAeMIaK HAHT, sane4Yroulufi

na6oparo pueir <<KopposuoHuocrofi KI'Ie Marepl{iulbl)

fHy <Irlncruryr xLIMI{H rarra. B.I'I. Huxurusa
HauIaonanrnofi aKaAeMI{}l HayK TaANraru

f anuen I4sarynno HanPYaonuu

TaAxIarucraH, 7 3 4063, r.,{yuran6e, yn. Airuu, 299 I 2,

fHy <Irlncruryr xuMlII{ uvr. B.I4. Hlrruruna
Haquoualrnofi aKaAeMLIu HayK TaANurIacraHa)

e-mail: garievizatuljaS@gmail.com, rerl.: (+992)93 572 88 99
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