
cTATIOBITITIE
HO HayqHure npr.rHocH Ha rpyAoBere

Ha rJr. ac. r-p llopr.rx Caul,l4cca-l4saHosa, .na6. OpraHHqHu peaKuHH Bbpxy MlrKponopecru

Marepl.laJrr4, LlHcruryr rto opraHr4qHa xrrM]rfl c l-{enrtp no $lt'roxunaHx, EtrrapcKa at(aAeMnfl Ha

HayKHTe, npeAcTaBeHr{ 3a yqacTHe B KoHrrypc 3a 3aeMaHe Ha aKaAeM}IqHaTa AJIb)KHocr',,AoI-[eHT"

no npoSecnoHanHo HanpaBneHne 4.2 Xuuuqecxlt HayKH, HayqHa cneunanHocr .,Opraulrvna
xr4Muf,", 3a HyxAr4Te ua ;"ra6. ,,OpraHuuuli peaKrll4n Bbpxy Ml4l(ponopecru Marepnaru", o6rBeH -

a [rpxaneH BecrHI{K: 6pofi 55 or 15. 07 .2022 r.

Hacroxu{ara xa6unurauuoHHa cnpaBKa o6xsalua 19 nayuHra ny6lurauuu, nocBereHu Ha

pa3pa6orBaHero Ha HoBlr HaHocrpyKTyplrpaHl,I KaraJlu3aropu H HooLITeJII4 Ha KariulH3aroplr Bb3

r ocHoB& Ha Me3onopecru MoHo-,6u- Ir rpHKoMnoHeHTHtr MgraJlooKclt.qHl4 KoMno3HTH, KaKTo H Ha

npoyqBaHeTo Ha Bb3Mo)r(HocTuTe 3a [rsnoJr3BaHsTo Ha IlopecTu BbraepoAHl'l MaTepHanu, rloJly-

rreHq or ornaAbtrHg cypoB!1HH Karo Hocr4TeJrH Ha MoHo- lt 6lt-xounoHeHTHu MeranooKcHAHH

KaraJrrr3aropn Ceaernl or HayqHHTe rpyAoBe ca npnpaBHeHu Ha xa6n.nltraulloHeH TpyA, a ocra-
HaJrHTe HayqHt{ uy6luxaUvtu Ca 12 6pOr n ca upHtIxCIeHu KtM nOKa3aTeI ,,I".

floxacroxuleM KaHAHAarbr rMa 33 ny6nnrauuu, 3 1 or KoHTo ca ny6naxyBaHu B v3l.arl,z'r c

r4MnaKr $arrop (Web of Science) H HMraKr panr (Scopus), a 2 ca a c6opnuqra or HayrIHI4 KoH-

Sepeuuun, npeAcraBeHn e Confbrence Proceedings a Thomson Reuters uluwr Scopus. Epoxr xa

3a6enfl3aHuTe IrHTarH na ny6lltraullt{Te no AaHHn or Scopus e 136.

Hsnrpmenn ca H3cJreABaHHfl B o6lacrra Ha MarepuaJlo3HaHnero v Karatn3a Lr no-

KoHKpgrHo rpyAoBere ca HacoqeHu KbM paspa6ornaHe Ha HoBII KaraJIH3aropH [I HocHTeJIH Ha

KaTaJrr43aTopv,Ha ocHoBaTa Ha HaHocTpyKTypIapaHH Me3olopecTl,I MeTtuIooKcuAHI'I KOMno3uTI'I, a

TaKa cblllo r4 KoMnJreKcHo xapaKTepr{3HpaHe Ha crpyKTypHHTe, TeKcTypHuTe, noBbpxHocTHIITe,

eJreKrpoHHt{Te rr oKucJrr.rreirHo-peAyxur{oHHl4Te csoficreara Ha Marepl4alture ripe3 H3nor3BaHe

Ha noAxoArulr4 cbBpeMeHHIr QnsuxoxrauurrHu MeroAN. Karalurur{Hara aKTHBHocr Ha cnHTe3t{-

paHHTe o6pasura e u3cire,(BaHa B npouecuTe Ha noryqaBaHe 6yrnnauerar I.{ MerI4JIoJIear. IIp.l-
JroxeHH ca MexaHlr3Mr.rre Ha nporur{aHe Ha npoueca na ecrepnQlrKaqur, Karo ca paspa6oreurl

MOACNIT 3A IZ3CJICABAHC HA KHHETIIKATA 14 TCPMOAI4HAMI'IKATA HA NONYqABAHE HA I.IENEBLTTC [IPO-

Ay11-11i. I4snorsearr e KBaHToBo-xr,rMilqeH alalrrr3 Bbpxy repMutIHHTe H KaTaJIHTHT{HrITe cnoficrna

na o6pasuare Karo rpyHxuur or rrxHara MoJIeKyJIHa reoMerpnfl, eJIeKTpoHHa crpyKTypa H Bbr-

peu HoMoJIeKyJrHn nsauuoAefi crBItr.
I4scleAnann ca BflHflHr.rero Ha npenaparrrBHlu MeroA Bbpxy reKcrypHure, crpyKTyp-

Hr{Te, noBbpxHocrHr{Te H oKnclHTenHo-peAyKuHoHHure cnolicrsa Ha MaHraHooKcttAHn Mareptl-

arH. floxasaHo e, qe crpyrflypHuTe, peAyKuHoHHHTe H KararHTHtIHHre csoficrBa Ha noryqeHHTe

oKcHAH Morar Aa 6.bp^ar ycile[Ho KoHTponrIpaHI4 qpes MeroAa Ha noryqaBaHe, Karo e ycraHo-

BeHo, qe MexaHH3Mbr Hapl3lraraHe Ha MeraHoJI Bbpxy noB'bpxHoCTra Ha MnOx gaB]frclt ocHoB-

Ho or cvila-ra Ha B3aqMoAeficrsrasro MexAy MeraHoJIHara MoneKyila I'I MaHraHoBI'ITe oKcI4AI4 H

npoMeHlrre.B napaMerpuTe Ha perxerKara no BpeMe ua Mna*/Mn3*/Mn2* rpaHc$oprvrar\uLi a

TaKa cbrrlo h or Baplrauur,rre B KlrceJrr4Hnure cnoficrBa, AbJIxatuH ce Ha reHepnpaHero Ha KHc-

JropoAHH BaKaHULII4 B oKcHAHara peuerKa.
ycraHoeeHo e, qe 6n-xorrlnoHeHTHlr Ce-Mn oKcllAHIl KaraJln3aropu, noJIyqeHI{ qpe3 pa3-

IHtIHI4 CUHTC3H}I TCXHI{K}I, HE CA MCXAHHqHA CMEC OT HHAUBUIYAJIHI4TE OKC''IAI4, A IPOqEAYPATA

Ha noryqaBaHe rr cborHoueHraero Mr/Ce ca eQexrHBHx noAxoAI4 3a peryJlHpaHe Ha MflKpocr-

pyKrypaTa Ha Te3u MaTepHaJIu.

I4screAnaHo e BJrg.aHlrero Ha npenaparr4BHltfl MgroA H $a3oBlrfl cbcraB Bbpxy reKc-

TypHlrre, crpyrflypHHTe, noBbpxHocrHr.{Te H oKlrcrqt{TeJIHo-peAyl(quoHHt{Te csoficrna na Ce-Ti

6rrnapnu oKcHAH. !,oxa:aHo e, qe crpyloypHHTe, pe.(yKLIHOHHHTe [l KaTaJIHTI{t{HrI're xapaloe-

pHcrnKu Ha [onyqeHHTe KoMno3[iru Morar Aa 6b,[ar KoHTpoJI]IpaHH qpes Bap]{paHe Ha cborHo-

rrreHHsro Ce/Ti, TeMneparypara Ha xHAporepMaJlHara o6pa6orra H MeroAa Ha noryLlaBaHe, npll

ycraHoBHa nprKa BpbsKa c MHKpocrpyKTypHHTe oco6euocrl4 Ha o6pasulrre. YcranoneHo e, qe
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orHocaTerHo HrlcKoro cborHoueHne CelTi yJrecHrBa cta6utusnpaHero Ha BHcoKo Ar.rcnepcHr4
CeOz qacrnUn, cra6alvsvpaHn Bbpxy Kr{cJropoAH}ire BaKaHrInu n TiOz,

Cpea pasnuqHuTe 6nxounoneHTHu oKcrrAHu cucreMa Ha rrpexoAHz MeraJru, ZrOz-
Tioz ctraeceHH oKfl{AH noKa3Bar BHcOKa aKTHBHOCT B peAHqa KaraJrHTtrqHH npoueolr. Ycranoae-
HO e, qe npeKypcopHTe H 'rexHonorHfra 3a nolyqaBaHe MoraT cHJrHo Aa noBIr{rrrr Bbpxy Mop-

Qolorutxra, Sa:oelra gbcraB H TeKcrypHHTe xaparTepr.rcruKu Ha MeranooKcHAHHTe KoMrro3lrrn.
Btnpexn roBa, AaHHHTe 3a nonyqaBaHero Ha Me3ocTpyrffypupa1r zroz-Ttoz MarepuaJrH ca
orpaHsr{eHll, He e u3tcHeH MexaHr{3MbT Ha TflXHaTa aTCTUBHOCT B piBJrr.rqHHTe KaTaIHTULTHU

npoqecll. flpu uscreI,BaHusffa Bbpxy cMeceHra ceoz-Tioz HaHocrpyr$ypHpaHr,r oKcr4Ar.r ca roKa-
3aHI,I [peAuMcrBara Ha xr.rAporepMaJrHororpernpaHe c reunlefiT r.r xoMoreHHoro yrarBaHe c
ype, Karo noAxoArrrll TexHHKH 3a nonyqaBaHe Ha KoMno3HTHr,r MareplraJrlr. Ha 6wara Ha rroJry-
qeHHTe pe3yJrrarH ca cr4HTe3Hpaan zroz-Tioz cMeceHt{ oKcH.qH c pa3rr.rqeH cbcraB, Karo e Ao-
\a3aHo, qe xlJ.aporepManHr{flT MeroA He H3Krr}oqBa rBbp.(o0a3Ho B3ar{Moleficraae MexAy HHH-

BlrAyaJIHHTe Tioz U ZrOz OKCrrArr, KOerO BOAr.r AO noJryr{aBaHe Ha Marep ualT c no-B}rcoKa KpHc-
TaJIHocr 14 Ao6pe Ae$nnnpana Mesonopecra reKcrypa, Kor{To Morar Aa 6rlar KoHTpoJrvpaHr,r
qpe3 orHorxeHr4ero ZrlTi u reMneparypara Ha xuAporepMailHHfl cr4nTe3. Ycranoneuo e, qe no-
BHuaBaHero Ha KaraJllrrurrHara aKTHBHocr na 6nxorunoHeHTHnTe MarepuaJrr4 B nbJIHo oKrrcJre-
HI{e Ha ernJrauerar H pa3naraHero Ha MeraHoJ'r e cBbp3aHo c nolo6panaHe Ha rexcrypHuTe xa-
palcrepncTHKH.

Ha 6a^:ara Ha 3aKrrcrreHuero, qe KararHTH.rHHTe cnoricrra Ha KoM[o3]rrure ca B

cJIO)KHa 3aBHCI{MOCT OT T.f,xHara'r'eKcTypa, CTpyKTypa ra nropsoJrorn, H oT noBbpxHocTHaTa r4M

KlIceJIlrHHocr H eJIeKTpoHHa [JrbrHocr oKono MeraJIHr4Te fionn, e noxa3aHo, qe re Morar Aa 6r-
Aar onrI4MLI3I{paH}I qpe3 H3MeHeHr4ero Ha cborHorrreHhero ZrlTi a Hocr,rreJu H npoqeAypara Ha
uo.qr,r0uuNpane.,HscneABaHLr ca rpHKoMnoHeHTHH KoMno3urH, Koaro ca noKasaJrH BHcoKa Ka-
TtuII4THqHa aKTIZBHOCT npl4 nbJTHOTO OKHCJIeHV9 HA erHJrat{eTaT, KarO npH p:BnaraHero Ha Mera-
HoJI TrxHoro noBe,(eHl4e e ycJroxHeHo nopaAn Qasowrre rpaHc$opMauuu noA ,qeiicrBuero Ha

peAyKlu{oHHara peaKIIIzoHHa cpeAa. CpanneHa ceoficrnara na Cu-Ce-Ti u Cu-Zr-Ti ronano:nru,
noryqeHH qpe3 ,,xeMocop6ur,rx-xuppo,ru3a" H MeroA Ha,,r.{M[perH]1paHe qpe3 oMoKp.f,He", Karo
ca H3non3BaHH xHAporepMaJrHo noJryqeHnTe HoclireJrr4 14 e noKiBaHo e, qe rpofinure KoMno3H-
TH, ttoJIyqeHLI Lrpes xl1.[poTepMalna,/nunperHllpaua rexHHKa npoflBrBar BHcoKa KarargTuqHa
aKTLIBHocr, Koero e o6acueso KaKTo c nolo6peHlrre reKcrypHlr xapaKTepHcrHKr.r, TaKa v c'bc
cnequ$avnoro B3ar{MoAeficraue Ha MeAHare qacrrruH c HocHTeJrfl,

Ha 6asar-a Ha re3n r{3cJreABaHHfl e npeMr{Haro KbM paspa6orraHero Ha uHTerHreHTHa
HHTerpr4paHa cxeMa 3a nb,'rr-{o rr3non3BaHe na 6uouacara 3a rrpor{3BoAcrBo Ha qucra eHeprr{r,
npr.r KoflTo MeraHoJrbr u KaraJ.ru3aropure 3a HeroBoro pa3JraraHe Morar Aa 6tl.ar noayqeHlr or
6uouaca. I{cre.qnann ca srsAeficrBHgro Ha pa3rar{H}rre xaparrrepl4cruK}r Ha aKT}rBHr,r, BbrJreH
(rerccrypa tr noBbpxHocrna Synxrlxonannocr) Bbpxy o6pa:ynanero Ha Kariururr4r{Ho aKTHBHara

$asa. 3a npbB nbr ca noJryqeHu aKTHBHrz BbrJreHH or orpa6oreno MoropHo MacJro H pa3JrlrqHr4

nJIacrMacoBI4 ocrarbqra, Karo noJIlrgrI4JIeH c BrrcoKa nJlbrHocr hra repMonlacruunu Se-
no.rr$oprvranAexrrAHH cMoJrr{.

Or oco6en nHTepec e cpaBHureJrHoro r{3cJre.qBaHe na ZnFezOe, CuFezO+ n MnFezO+

Qepraru, HaHeceHII Bbpxy aKTHBeH BbrJreH or KocrHJrKr4 or npacxoBr.r u Mffionopecr cuJrlrKar rnn
KIT-6. floxasano e, qe aKTI,IBHHTT BbrJreH, noJryqeH or ceJrcKocronaHcKr4 ocrarbqr4 Karo Koc-
THJTKH or npacKoBlr, Moxe Aa ce H3non3Ba Karo Marpuua 3a cra6rrJrn3upaHero na tpuuo,uncnep-
clr $epurnH HaHoqacrr,rulr. flo-xoxuxpgrHo e rroKa3aHo, *te ZnFezOl e no.qxorsrqa Qepll'rua
frasa sa noryqaBaHe aKTI,TBHH KaraJru3aropu nplr peaKuHtrTa Ha pa3JraraHe Ha MeraHoJr.

Sar.ntoqexue
Hayunure H3cJIeABaHHfl Ha rr, ac. A-p flopnx C,aup,Vlcca-l4raHosa rrsr-lfllo orroBapflT Ha

TeMarHKara Ha o6flBeHH' r(oHKypc 3a npHcb)KAaHe HA ar(aAeMuqHaTa AJTb)KHOCT ,,.{OrIeHT". f1y6-
JIHKauHoHHara Aeitnocr, ulrraTlrre Bbpxy ny6nurcynaHnTe pe3yJrraru, yqacrlrero B npoercra Ha

rJI. ac. a-p fnoput CauA Vcca-Vaa*oBa HanbJrHo noKpuBar Bcl{qKl4 rcr.rcKBaHrrs s 3axoHa ga



pasBHTlre Ha aKaAeMHqHH, cbcTaB H fIpaBHnHr4Ka 3a ycnoBhfTa H pe.Ua 3a npHAo6rrBaHe Ha Ha-

ytrHr4 cre[eHn u 3aeMaHe Ha ar(aAeMuqHr.{ Ar'rbxHocru n l,lucrnryra no opraHrzqHa xvut4fl c
fienrup no $nroxunaux, Er,rrapcKa aKaAeMH.fl Ha HayK[rre. flopaau ron4 y6eaeHo [penopbr{aM
Ha qreHoBere Ha yBaxaeMoro Hayuno xrypu Ir Ha noqlrraeMtfl Hayuen cbBer na I4ncruryr'a no
opraHnqHa xr{M}lr c [eHrrp no d)]rrox]ruux, ErnrapcKa ar(aAeMr4fl,Ha HayKr4Te, Aa npHc:b!flT rn.
ac A-p f.nopnx Caul,I4cca-[{eaHosa aKaleMr{r.rHaTa.4Jrb)KHocr ",qoueHT" no r{anpaBneHue 4.2.
Xuulrqecxn HayKrr (Xurranvua KrzHeTHKa u xararur:).

Cotfr.rr, 10 11.2022 rot.
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