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Ha aBTope(bepar .4llccepraul4l4 Ao Txrou Maft <KarzururuqecKa{ axrr4BHocrb B
[peBpaIIIeHI4f,x STaHoJIa u a.qcop6IIHoHHbIe csoftcrea oKcr4AoB aJr]oMr.,rHr4s, Tr4TaHa, Ur4pKoHHt
II yrnepoAHblx MarepHaJIoB c cepe6pol,t, MeAbro, 3oJroroM), npeAcraBneHHyro Ha cor4cKaHue
yueHofi creIIeHI'I KaHAI4Aara xr'IMnr{ecKr{x HayK rro cnerlr4arrbHocrr4 02.00.04 - 6u:r.r-{ecxar
XHMI.I,'I

Kararurra'{ecKa{ KoHBepcu-s 3TaHoJra rro Hacrosulee BpeMr Bbr3brBaer orpounsrft r.{Hrepec B
cBq3H c aKTyanbHocrbro paspa6orox 6uoronilaeHux rexnoloruft, HarrpaBJreHHbx Ha
I4ctIoJIb3oBaHI4e Bo3o6nogrqeN4rtx pacrI4TeJIr,HbIX pecypcoB, anbrepHarunnrx neSTH, yrJrro r4
lpuponHoMy fa3y. Yra:auuas npo6.nelra [pelcraBnqer, npexle Bcero, [paKTr4r{ecxl.rfi uurepec.
Buecre c reM noA6op aKTI{BHbrx KaraJTr43aropoB no Hacrorr{ee BpeMq .flBrsercr npeAMeroM
uccne.4oBauIaft. B groft cssgu Al4cceprarluoHHaq pa6ora .{o Txroa Maft, nocn.f,xreHHar H3rreHr4}o
rlpeBpalqeHl{tr 3TaHOJIa Ha OKCI4AHbTX KaraJrr43aropax c HaHeceHHbrMr.r aKTHBHbIMIT 3JreMeHTaMH,
TaKI4MI4 KaK MeAb, cepe6po H 3o.uoro, aKTytuTbHo. B Araccepraunl.r 3Tr{ 3JreMeHTbr Hccre.uoBaHbr
TaKx{e B KatlecrBe uo4r'IQnxaropoB yrnepoAHbrx Marepr4anoB, Koropbre rrrrTpoKo r,rcrroJrb3yrorcs B
KarlecrBe oQ$exrrannrrx cop6euroB .qJrr y,qaneHr.rs u: no4nofi cpe.[br BpeAHr,tx BerrlecrB, B ToM
t{I'Icre $eHolr,nrx coe.[nueuufi, xpaczre.nefi. Taxpiv o6pa:ou, MoxHo 3aKJlor{HTb, r{To
aKTyaJIbHOCTb II4CCeprauHa, IrocraBJleHHbre 3AilA.qlr't, Hayr{Has u npaKTEqeCKaq 3Har{r4MOCTb
pa6oru !o Txron Mafi ne Bbr3brBaror couseHuE.

AHarzs nuTeparypHblx AaHHrIX no3BoJrnn aBTopy qerKo cQopvrynnpoBarb uenb H 3a1arilr
pa6oTbt, Kacarcul4ec.fl HanpaBneHHoro npuroroBJrelus. H r4ccJreAoBaHus csoftcrB KaraJrn3aropoB
M/T-A]r9;, M/TiOz, MlZrO2, npe.ucraBntloluux co6ofi pror{br 3JreMeHroB noArpyrTrrbr MeIr4 (M :
Ag-, Cu-', Au-'). BaNHoe 3HarreHue Anfl npaKTrttvr v reopplH HMeer rroHHMaHHe MexaHn3MoB
KaraJlplrlrr{ecKoro [peBpaIrIeHLIq oAHoaroMHofo cnrrpra B HanpaBneHrrr.r efo Aerglpara\nn ulntu
AerHlpprpoBaH.I4t, xoropoft rrp{Mo cBs3aHo c nprapo4oft KaraJrr4Tr.rqecKrlx rIeHTpoB.

I]euHocrr Har{Ho-I4ccJreAoBarenr,crofi pa6orsr Ar.{ccepraHTa cocrouT B -r-oM, lrro B AaHHoM
cHcreMarur{ecKoM LI3yqeHuH KaraJruTr.rqecKr.rx ra aacop6urroHHbx cnoftcre oKcHAoB Tvra1a vr
III'IpKoHLIx rI yfnepoAHblx Marepr{arroB 6lrmr BbrrBJreubr 3aKoHoMepHocru ponr4 HaHeceHHbrx
3JIeMeHToB no.4rpynrlbl MeAII Ha aKTr4BHocrb r4 ceJreKruBnocrb napoQa:Hux npeBparqesufi sranola
Ha aHara3e u auopQHov ZrOz. lloly-reHuue pe3ynbrarbr yKa3brBaror Ha r.r3MeHeHHe cocroflHns
aKTITBHIIX IIeHTpoB Karanl{3a 14 arcop6ur4r4 oKcr4AoB TH'raHa r4 ur4pKoHafl rrpr4 TepMHr{ecKHX
o6pa6orrcax v o6nyrenuu ynrrpaSraoJreroBbrM cBeroM. tr4ccreroeanrae AororH.fier aHanr43
KncJrorHocrr.{ rroBepxHocrn (Heo4HopoAHocru KrrcJrorHbrx rIeHTpoB), a raxxe 6uoqu4Hue ceoficrea
noporuxoo6pa3HF,IX oKcI4AHbIX MareplTanos c 6uoaxrr4BHbrMt{ rToBepxHocrHbrMr,l Ao6aexaNrrr. Aerop
IIoKa3aJI uelecoo6pa3HocTb ra nH$oplrarllBHocrb npeAnafaeMoro Bapr4aHra cnexrpoKprHeruqec-
Koro MeroAa aAcop6qlroHHoro rl{TpoBaHr4q [r4pr4lr.rHoM Kr.rcJrorHbrx UeHTpoB SKSHAHErx
KaraJll43aropoB H BlrtrflHr4fl HaHeceHnq Ag,Cu,Au. [uoxcr.rg uHpKoHHs, cuHTe3r4poeaHHr,rft aBTopoM
3oJIL-reJIb Mero.4oM c BBeAeHI{eu $ynr<quoHaJrbHbrx rrroAuQraxaropoB - sau6olee uurepecnr,rit
o6terr uccJleAoBatrpIs. OH xoporrro oxapaKTepu3oBaH (nrrcoxax yAenbHyro noBepxHocrb, HiLrlILrHe
HaHoIIop, ITonrrAncrlepcHocrr), B KaraJru3e o6laAaer eHcoxofi aKTr4BHocrbro B rerr4lpararlnr.r
3TaHoJIa. Pols Ao6aeox orpaxaror pa3nuqHbre 3HaqeHr.rs onsrrnofi SHeprHr4 aKTHBaTII{H
o6pa:oeaHzfl EurorLrroeoro:Supa H orr.rneHa, KaK oro BprAHo H3.qaHHbrx ra6:r.3 ua crp.13
anropeQepara. B nocneAHeM pa3,qene aBropoM o6cyN4arorcx pe3ynbrarbr r.r3f{eHr4t
aacop6qraoHHbrx ceoficre lro4u$rlqnpoBaHHr,rx cepe6poM, Me.qbro H 3oJroroM KoMMepqecKHX
yrnepo.qHblx copOeuron (yrolr, yuenonoruo). Orca3rrnaercx, r{ro B cr4ny AeOopMaur.r}i
yfnepoAHofo Marepr{ana He .(ocrlrfarorcs paBHoBecHbre xapaKTepncrHKpr - eMKOCTb, KOHCTaHTa
aacop6qnr.i, TaK KaK o6pa:yrorctr HoBbre rleHTpbr aacop6uuu llrga <pa:pa6orxu) [oBepxHocra
cop6eura.

CoAepNanne pa6orbr [o Txrorz Mafr levoHcrpnpyer yBepeHHoe BrraAeHr.{e Ar.rccepraHToM
coBpeMeHHstl,tu $z:nKo-xHMuqecKaMI4 MeroAaMI,r uccJleAotsaHntr KaraJrvBaropoB, TaKaMH xarc tr4K



ra KP cuexrpocKo[I4s, YO-cnexrpocKorr]rf,, gJreKTpoHHar M]rrpocKon]rq, PO3C, POA, TT|/ICK.
IzIx ucnormoBaHue rrprr aHanr.{3e aKTlrBHocru o6reKToB B npeBparqeHr,rsx graHoJra rro3BoJrr4Jro
aBTOpy BbrsBr,rrb oco6eHHocTu aKTr4BHofo ueHTpa KaraJrH3aTopoB, coAepxarllHx Ag, Cu, Au.

Ony6nuronaHHLle pa6orbr s AocraroqHofi creneulr orpaxaror ocHoBHEre pe3ynbrarbr LI
BbIBoAbI, cAeJIaHHbIe n pa6ore. Ouu 6ruru npeAcraBneHbr Ha aBTopr{TerHux ron(fepeHqr4qx.

3aueqannfi no oQopuJleHrrro anrope$epra [Lrcaepra\r4r4 uer. OrueruM, oAHaKO, arro rrpr4
cpaBHeHI4H KaTaJILITI{r{eCxOfi aKTHBHOCTT4 KaraJrr43aropoB C HOCprTeJr{Mlr Al2o3 u Tioz xeJrareJrbHo
plcnonb3oBarb BbrxoA rIpoAyKTa n uonu/(u'xu), r.e. yAenbHyro KararuTr4qecxyro aKTr{BHocrb, u!
TaKxe raMerb AaHHbre o Ar,tc[epcHocrri HaHeceHsofi Sassr.

2.  Aronrr  ueau ( . . .3d104s1,  cepe6pa 1. . .+dt05sl ; ,3oJrora ( . . .5d106s1) ,  a  raKxe noHbr MeAH
cu]. (...39n4:o ) u.uourr^cepe6pa, 3oJrora npr4 MeHee cra6nmnrx 3aprAoBbrx cocroqHr{-xx,
Ag'*(...4de5s0), Aut*(...5de6s5 
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HecrrapeHHrrfi enexrpoH 14 irefKo r.rAeHrlrourlr4pyrorct

MeroAoM 3lIP cnexrpocKonprlr. Eonee roro, Hanopa3MepHbre r{acrr4rlbr MeAr{, cepe6pa r{ oJroBa
TaKxe r{Meror xapaKTepHbre cfieKrpu 3lIP. IlprarvreneHue 3lIP -cneKTpocKonulr no3Bomalo 6tr
oueHI4Tb KOJII{qeCTBO 3THX UeHTpOB, qaCTHU, 3aBTICHMOCTb COCTOTHHS U KOrI,IqeCTBa r{X OT

ycronuE o6pa6orxu o6pa":qon, so:Aeficrsur peaKrllroHnofi cpeArr r,r r.rr, 3ru uccreAoBaHr.r{ MorJrr4
6u cyuecrBeHHo o6orarurr r{ AononHr{Tb nonyqeHHbre B Ar,rccepralluIa pe3ynbrarbr.

CAerannrre noxeJraHr.rfl He cHraxaror BbrcoKyro oueuKy Al{ccepraulaonHofr pa6orrr.

flr.rccepraurrouuas pa6ora .{o Txrou Maft BbrnoJrneHa Ha BbIcoKoM Hayr{HoM ypoBHe c
lpr4BreqeHueM errcoxouuQopnaarunnofi conpeueHirofi oKcnepr.rMenralrnoft TexHrrKH.
floryuennue pe3ynbrarbr rrpeAcraBrsror BecbMa 3naqureJrbHrrfi uHrepec Anq racc:reAoearerefi,
pa6oraroruux KaK e o6racru npaKTurrecKoro, TaK u SyHaalreHTaJrbHoro KaraJlpr3a.

B uerovr, nuccepraur4oHHaq pa6ora [o Txrou Maft uo ceoeft aKryanbHocru, HayuHofi
HoBrr3He, o6lernty v npaxruuecroft 3Har{rrMocrl{ ilonyr{eHHbIX pe3ynbraroB coorBercrByer
rpe6onauusla BAK <floroNeulrr o nopsrKe rrprcyxAeHr4r freHbIX creneHefi>, rpeAbsBrseMblM K
KaHAHAarcKr4M Ar{ccepraur.rsM, a ee aBTop, .{o Txrou Mafi sacryxrlBaer npl{cyxAeHux yueHofi
creneHr{ KauAr.rAara xr{Mr{trecKr{x HayK rro cfieqr{aJrbHocru 02.00.04-@usu-{ecKat xnMvs..
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