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Brpxy Ar{ceprarlr{oHeH rpyA 3a [plrcbxAaHe Ha o6pasonareJlHara LI HayqHa creIIeH

,rgoKToptt no o6lacr Ha Br.rctrre o6pasonanne:4.llpupo4nu HayKLI, MareMarLIKa u nnSoprr,rarl4Ka,

npo(feczouanHo HarrpaBJreHr.re: 4.2. XuuuqecKr.r HayKr.r, HayqHa cnelll{anHocr - HeopraHI,IqHa

xr4Mlrn (01.05.02).

Asrop Ha nlrceprauroHHus rpyA: E;ruqa HuKo.[osa Ko.neuqona, peAoBHa

AoKropaHTKa KbM KareApa,,O6ula xuMkrfl" upu ArpapeH yHIrBepcLITer - flronAras

Hay.rur,r pbKoBoAI{TeJII{ : llpoQ. 4ru Kpacuuup I4naHoe

llpo$. A-p TarrHa Ta6axosa

TeNra ua nuceprauuonnuq rpvA: Hanecerur MeraJr-oKcrrAgrr rI oKcITAHI{

KaraJrrr3aroprn 3a onrrcJrenrre na CO r{ JrerJrr{Brr opranl{qHu cbeAuHeHuq

Peuengeur: [ou. A-p CreQau Bacrures Kprcren, HayrrHa opraHl{3auur - Arpapeu

yHr.rBepcr4Ter, o6.nacr Ha Br.rclre o6pasonauue 4.llpupo4uu HayKH, MareMarLIKa u uHQoprvrutlrKa,

upo$ecrzouanHo HanpaBJreHrre: 4.2. XuuturrecKr.r HayKLI, Hayr{Ha cnequanHocr - HeopranuqHa

xr{Mlrr (01.05.02). HasHaqeH 3a npeAceAaret lrrJreH Ha HayrrHoro xypl4 cbc 3arloBea Jlb PA l6-

493120. 04.2016 r. ua Perropa Ha Arpapeu yHLIBepcLIrer

L. Kparno rpeAcraBflHe Ha KaHAI{Aara

Eluqa Hurco.nona Ko.renrloea e poAeHa Ha 03 uafi 1983 r. B fp. fhonAun. llpee 2006 r.

npu4o6una 6axalaerpcKa creneH or flrosAraBcKr4 yHl4Bepclirer "flaucuit Xuleu.uapcKl,I", c

xna-irurfuraquq XrNauK Lr yrrr,rren no xlrMr4r. llper 2008 r. upz4o6uBa MarllcrbpcKa creneH or

flroeAuecxr4 yHr,rBepcurrer "flavrcrzfi Xureu.4apcKn" c nna-nn(praxalll{fl Xuuut<. llpes uepuo4a

2007 - 2011 r. pa6oru Karo yqr.rreJr rro xr{Mras s COY ",{urrrurrp Marencru"o tp. fhon4Lrn. llpe:

2013 r. Bb3 ocHoBa Ha yclerrrHo r.r3AbpxaH KoHKypc e 3aqrlcreHa 3a peAoBeH AoKropaHT B Kar.

,,O6uqa xrrMr4fl" npu ArpapeH yHr{Bepcr.rrer - llroeAras. Ha 25 .03 .20 1 6 r. e orqI,IcJIeHa c flpaBo Ha

3arrlr.rra. BoAuna e ynpaxHeHr.rfl rro HeopraHurrna n aHaJrurraqHa xlIMI,I.s Ha peAoBHIr 14 3aAorrHLI

cTyAeHTI{. r

2. Arcrya.nnocr Ha upo6renaa.



Teuure, cBbp3aHH c HaMaJrtBaHero Ha BpeAHr4Te 3a oKoJIHara cpeAa eMucuu ca

r.r3Krroqr.rrenHo aKTyanHH r,r [peAcraBnrBar eAHLI ot uaft-eaxHure cBeroBHI{ npo6leun npe:

IIocJre.4HIrre AecerprJrerllg. Ocnonga cbcraBHa rlacr or re3l4 eM[cI,IrI, KoLITo ca cr'nbrcrBalrl

KoMnoHeHT or pa3Jrr4tIHLI [poMI{uneHI4 r,rHcraJlarJuu ca CO u nerJII{BIzre opraul4rrHu cbe.qI4HeHI4JI

(noq. Ocnoenusr, r,r3BecreH v [pr4noxr4M Harrr.rH 3a peuraBaHe Ha re3l4 upo6nervrv e

KaraJrlrrr4rrHoro oKr4cJreHue. Ha ru.rqe e o6eKrtaena ueo6xoro4Mocr or rlpl{Jlarauero Ha HoBIr

TexHoJIoMrr u pa:pa6orBaHero Ha HoBLr Marepl,Ianl4, I,I3noJI3BaHId Karo KaraJII43aropLI Ha re3LI

I]pouecu c no-Br.rcoKa KaTaIr{Tr4rrHa aKTr.rBHocT, rro-AbJlbf nepl{oA ua pa6ora z uo-Ao6pa

ycroftuunocr Ha KaraJrHTr.rqHLr oTpoBr.r. Oco6eno aKTyanHI{ LI nepcneKTI4BHLI ca I{3cneABaur4flTa,

HacoqeHr.r KbM [OryqaBaHe Ha HaHeceHr4 HaHopa3MepHI4 3JIaTHI4 KaTanI43aTOpI4 LI TflXHOTO

oxapaKTepr{3rrpaHe, c Koero Morar la 6s4ar peureHl4 14 rracr or AL.IcKycLIoHHI{Te Bbrlpocfl,

cBbp3aHr4 c BaxHr.rTe 3a npaKTr.rKaTa npoqecu Ha KaTanI,ITIrqHo oKTIcJIeHI{e na co r,r JIoc.

3. Ile.r 3agaqu, xunore3lr Lr MeroAlr Ha Ir3cJreABaHe.

E(fercrunnu Karalrlt:aropv 3a rrbJrHoro oKr{cJreHlre Ha CO u JIOC ca 6laroporHl{Te MsraJII4

(npe4ruuo Pt, Pd), Ho BacoKara rdM rleHa ra qyBcrBlrrertrrocr KbM pe.qUIIa KaraJwITI4r{HI4 orpoBLI Bo.4u

AO L.IHTepeC lCbM aJITepHarvBHLI pelx€HI{II; CBbp3aHLI C [punaIaIIeTO Ha HOBII TeXHOJIOTLIH 14

paspa6ornauero Ha HoBH Marepuurr4 na 6asata Ha cMeceHI,I oKoI4AHI4 u rvroguSuullpaHll c

6laropo4ur4 MeraJrr4 KaraJrr43aropra. Tona olpeAens u ocHoBHara IIeJI Ha ItcneFaHsro, a IrMeHHo

pa:pa6ornaHero Ha nucoxoe$eKrr4BHr{ KaraJrr43aro-pulea1asara Ha HaHoKoMno3LITHIr Meran-oKcl4.4ull vt

oKcr.rrulIa Marepr4iuru sa o6esnpexAaHe Ha roKcra.mn ra3oBI,I evtvrcvm or craIIrIoHapHI4 I4HAycrpwarnvr

r.rHcrarraqur4, rJraBHo Ha ocHoBara Ha HaHeceHH Ha HocIlTeJI CuO-MnO 2 KlrdIrv3aropl4,

vro,qurbuqa paHrr aoKclrAI,I na Cr, La u nsxou 6laropo4ull MeraJII{ (Ag ra Au).

Ourosuusr noAxoA e rroJrf{aBanero ra (fusuKoxr,rMr.rrrHoro oxapaKTepll3l,IpaHe Ha HoBLI oKcI4rHI4

ra rr,ro4a$uupaHr.r c 6naropo.ulu MeraJrr.r oKcr4pr{ Karalrrtaropl4 pI I43IILITBaHe Ha KaraJILITur{HLITe LIM

csoftcrBa B pearreH KaraJrrrrlrqeH npoqec - o6enpe>r14ane Ha orrla.E{vre ra:}oBe npl4 npoll3BoAcrBoro

ua Sopuaruau.

Pea.nltupaHero Ha rrocraBenara B AuceprallnflTa IIeJI Ir3IrcKBa peutanauero Ha

HSKOJTKO KOHKpeTHV 3AilaIrI/., CBbp3aHr,r CbC Cr{HTe3r4paHeTo Ha pa3II,Ir{HI4 HaHeCeHI4 OKCI4AHI4

Kararrr43aropr4 or cr.rcreMr.rre: CuO-MnOz; CuO-(MnO2lCr2O3); CuO-(MnOzlLazO); cLIHre3 Ha

rr,ro4raQuqrapaHr{ c 6laropo,4ur4 MeraJrr4 oKcr.rAH}r KaraJrr.r3aropl4 or nana CuO-MnOz, IIrJIHo

$usuxo-xuMr{qHo oxapaKTepr.r3rzpaHe r.r ra3cireABaHe Ha KaraJIurIztIHLITe LIM ceoficrna. Oqeu.snaue

Ha Bb3MoxHocrr4Te r4 ceneKurrrra Ha naft-.4o6prare KaraJrrr3aropHll o6pasqu 3a npaKTllr{ecKoro IrM

np[roxeHrre ripu o6esnpeN4aue Ha roKcr.rrrHr.rre KoMrroHeHTIr B ornaAHLITe fa3oBe npLl
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[poLr3BoAcTBOrO Ha sOpManI,IH.

Irl:6oplr Ha KoHKperHr,rs Mero4\ 3aBucu or rrocraBeHllTe Uenld, BuAa Ha Karanl43aropa I4

Kararurr.rqHara peaKrlur. flonyuanaHero Ha KaraJII,I3aropHI{ o6pasqra e I43BbpIueHo no ABa MeroAa

- MoKpo rlMrrperHnpalle, Kofiro ocrlrypsBa paBHoMepHo HaHac.flHe Ha aKTLIBHaTa $asa otpxy

Hocr,rreJrr u orJrafaHe trpe3 yra:rBaHe. 3a r43cJreABaHe Ha KararI,ITI4qHara aKTI4BHocr e

KOHCTpyr4paHa Cnerlr4anHa ABycTerreHHa anapaTypa, rro3BoJIsBaIrIa 3aTBopeH III4KbJI Ua pa6Ora n

cboTBeTcrBI{e c Ir3prcKBaHuflTA 3a IbJIHOTO I,r3raprHe Ha TOKCLIIIHI,ITe KOMIOHeHTI4, CbAbpXarIII4 Ce

B ra3cJreABaHr{Te ra3oBr4 cMecrr. 3a oxapaKTepr,r3llpaHe Ha KaraJII43aropHI{Te o6paruu ca

r.r3noJr3BaHr4 cbBpeMeuuu Susnro-xr.rMr.rqHr.r MeroAIz Karo: npaxoB peHTreHocrpyKTypeH aHaJII{3,

TepMur{eH aH.alfil3, TpaHCMI4CT{OHHa eJIeKTpOHHa MI'IKpOCKOII,LS, OlpeAeJItHe Ha TeKcTypHI4Te

xapaKTepr{crLrntr, peHTreHoBa rforoerexTpoHHa cneKpocKotlut, erIeKTpoHeH napaMarHI4TeH

pe3oHaHc u p1p. Pe4yxquonHoro rroBeAeHr.re e r43cneABaHo c noMoIrITa Ha reMneparypHo-

rporpaMrlpaHa peAyKIIIar (TIIP).

Karo qslo, B MeroAr.rrrHo orHolrreHrae A[cepraUr{oHHLIflT TpyA e I43rpaAeH [paBI{nHo.

I4gnorssaHara MeroAoJIorLIt e aAeKBarHa Ha nocraBeHl4Te IIeJII{ u 3a4arilr.

4. OnarreAflBaHe Ir npeAcraBqHe Ha noflyqeHure pe3yJrrarlr.

flpe4craneHara 3a pa3rnexAaHe Auceprarlrlr e Harreqarala ua 169 crpaHl4uu v eKnloqsa 17

ralnury:z' u 119 Surypu. B xorrruognrlr4oHHo orHorrreHrie e crpyKTypupaua B qerupu ocHoBHI4

rJraBr.r: I. Anzurng Ha cbcroqHlrero Ha npo6reva. 3apa,M Ha u3cneABaHero; II. MeroltlKa Ha

eKcnepr.rMeHTaJrHoro v3cneABaHe; III. O6pa6orra Ha onI4THLIre AaHHI4 v aHaJrvIs Ha pe3ynrarure vl

IV. O6o6rueHH pe3ynr aru Lr r.r3BoAr4. Hafi-rorsrvra no o6eu e rJIaBa III: O6pa6orKa Ha oTLITHLITe

,4aHHr4 14 aHaurug Ha pe3ynrarr.rre - 1 0 1 . crpanuqrr, Koero npeAcraBJl ssa 600 or o6elra Ha Ilrnara

Ar{cepraur{fl. Br,r6nuorpaSuna BKJrrotrBa 160 r,rsroqHllKa, or KoLITo 159 ua JIaTLIHI'Iua u 2 ua

Klrplrnuqa.

5. O6crxaane Ha p$yJrrarlrre Ir rr3noJr3Baua Jrlrreparypa.

Auarussr Ha nr4reparypara e MHoro ao6pe crpyKryprlpan. B paMKI4re ua 4,paz!.e.na s o6eN{

29 crpauwJu ca o6crAenz pe3yJrrarr4re or 172 HayqHI4 ny6nnraquu. llogpo6Ho ca onI4caHI4

slsAeficreuflTaHa CO u JIOC nrpxy oKonHara cpeAa 14 rIoBeKa, pa3rl4rrHure MeroAI4 3a rflxHoro

HeyTpanr.r3upaHe, cbrrlecTByBarrlr.rTe KaTanr{3aTopH Lt 143cneABaHLItTa Bbpxy nepcneKTLIBHII

raraJlarl,IqHr.r cr4cTeMr4 14 ocHoBHrrTe MeToAr{ 3a TflxHoTo nonrlaBaHe I,I oxapaKTep}r3l'IpaHe.

Anarusrr Ha npeAcraBeHr,rr Ar4ceprarl[oHeH TpyA rroKa3Ba, qe e [poBeAeHo eAHo

saAtr6o.{eHo rr3cJre.uBaHe Bbpxy lonyqaBaHe Ha HoBr4 Marepl{an[, LI3noJI3BaHI4 Karo
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KaTaJrr.{3aTopv 3a rrsJrHoTo oKr.rcneHr.re Ha BpeAHH eMI{C[u I{3IIyCKaHIZ OT IIpOI43BOACTBeHI4

r.IHcranarlr4tr. ,{orropaHmara sa,4rr6oqeno Lr c KoMrIereHTHocr anarru3vpa nonf{eHllTe

pe3yJrrarr4, Karo fu ctrrocraBr c r43BecrHr.ITe LI3cneABanvfl or rll{Teparypata. VlutepnperupaHero

Ha npeAcTaBeHLrTe pe3ynTaTr{ 3a BJrr4f,Hr.reTo Ha [plrpoAaTa Ha HocI,ITeJIfl, CTCTaB'bT Ha aKTI4BHaTa

Sa:a u repMr.rrruara o6pa6oma Bbpxy KaraJrr4Tr,rqrure csoftcrBa Ha roryqeHnre o6pa:ura raBa't

Jror[rrHo o6gcHenue 3a Kopenarl]rsra c KaranI4TI4qHL{Te LIM csoftctsa. Peeylrarllre or

oKr4cJreHr{ero Ha CO, CH:OH vr (CH3)2O Bbpxy Cu-Mn/T-AlzOl KaraJlu3arop c aroMHo

orHorrreHlre Cu/Mn : l:2, norvrpxAaBar ycraHoBeHara or Muofo Il3cJIeAoBareiIV BLIcoKa

aKTr{BHocr na o6pasuure c ro3r.l cbcraB rrprr oKI4cneHLIero ua CO. OqesLIAHo e, rle ro3l4 cbcraB Ha

Cu-Mn KaraJru3arop e noAXoAsuI3a nbnHo oKLrcJIeHI4e ua CO pI MeraHoJI, Ho aKTI4BHocrra My e

cpaBHr4TeJrHo Hr4cKa no oTHorrreHr4e Ha rrbJrHoTo oKr,rcJIeHIre Ha ALIMeTI4IOB eTep. 3a Ualtupaue ua

otITr4MaJIHpIfl cbcraB Ha KaraJlprrl4rruara cl,IcreMa Cu-Mn 3a eAHoBpeMeHHo oKIzcJIeHI4e Ha BoI'I.IKI'I

TOKCI{IIHI4 KOMTIOHEHTI4 B OTNAAHI4TE TA3OBE OT IIPOI43BOACTBOTO HA QOPT' AIAEXNI,

AoKTopaHTKara r43cJreABa BJrr.IsHrrero Ha aroMHoro orHo[IeHLIe Cr/Mn B aKTI4BHara $asa uo

orHoIrIeHI4e Ha KaraJIIrrI,IqHara aKTI4BHocr. O.renI,IAHo e, qe eAHoKoMIIoHeHTHI4Te oKcI,IAI,I ca no-

cla6o aKTr4BHra or cMeceHr.rre oKcrdArz Karo KaraJll{3aropu rro orHollreuue Ha rpI,ITe I43oJIeABaHI,I

cbeAr.rHeHrrs. O-{axnaHr{rr cr4HepruqeH e(ferr MexAy MeAHI,II LI MaHraHoBI,Ifl oKcI4A BoAI{ Ao

cbrrlecrBeHo noBurrraBaue Ha aKTr4BHocrra. Tosu e(pexr cLIJIHo 3aBurcr4 or cbcraBa Ha

Karanrd3aropa v or rrpupo,qara Ha oKracJrsBaHoro cbeAHHeHI4e. flpe4craneuure pe3ynrarl4

no3BoJlgBar Aa ce 3aKJIrorIr.I, qe ro orHorrleHue cbcraBa Ha aKTI4BHata $aza Ha HaHeceHu Cu-

Mn/y-Al2O3 K&TaJrr43?Toprl r,rMa Aee o6racrlr, npeAcraBJI.sBaIrII{ I{HTepec npl4 nbnHoro oKpIcJIeHI,Ie

na CO r,r JIOC: o6pa:qu c Br.rcoKo cbAbpxaHr.re Ha MeA (arorr.ttto orHoIIreHLIe Cu/Mn oKoJIo 2:l) za

oKr4cJreHr4e na CO r.r MeraHoJr u o6pasura c BI4coKo cbAbpxaHl{e Ha MaHraH (aroltuo orHoIIIeHLIe

Cu/Mn oKoJro 1:5) aa oKr4cJreHr4e ua [ME. Tosa e Lr ocHoBaHzero Ha AoKTopaHTKara Aa ra:6epe

xaro 6asa 3a cneABarqr.rre rr3cneABatnfl Karanr.I3aropuu o6pasuu c uoAo6eH cbcraB.

3a ugscH.seaHe npprail,rHr,rre 3a Karairr4TrrrrHoro noBeAeHI{e Ha cI4HTe3I,IpaHure o6pasqu v 3a

o6eruanna oueHKa Ha Bb3MoxHocrra 3a npaKTr.rqecKoro r4M npIaJIoxeHHe ca Iz3IIoJI3BaHI{ IxllpoK

ua6op or r{HcrpyMeHTaJrHH MeroAr4 ga aHaJrvts, KorzTo BKJIIorrBar: TepMur{eH aHaJrv3, XRD, TPR,

HRTEM, EPR. Onpe.qeJreHr{ ca cbrrlo reKcrypHr{Te xapaKTepLIcrLIK}I Ha HocI,ITeJlfl v Ha us6pauu

o6pa:qr.r.

B pe:ynrar Ha [paBr{nuo noa6paHr.rre MeroAu u 1orarur Jllrreparypeu o6rop ca HarIpaBeHI4

r.r3BoAr{, Kor4To Morar ra 6rlar ornpaBHa roqKa ua 6rAeulu SyHaarr,reHTaJIHI4 LI Haf{Ho-

npr.rJroxHH H3CneABaHI4f, .
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6. Ilpunoclr Ha AlrceprallrroHHlrfl TpyA.

Hayuuu nprrHocu:

.1. Cugresr.rpalvt aa HaHeceHLI Cu-MrVy-AlzOtu Cu-Mn-Cr/y-AlzO: oKcIrAHI4 KaraJII'I3aropI{ no

MeroAa Ha MoKpo r{MnperHr{paHe c o6pa-:yBaHero Ha HaHopa3MepHI4 IIrnI'IHeJIHLI qacrI4III'I c

Br.rcoKa cneq[$u.rHa noBbpxHocr, c MHoro ao6pe getfranrapanra Me3onopu 14 TtcHo

pa3npeAeneHr.re Ha nopr{Te no pa3Mep. YcranoseHo e, qe aKTI4BHara Qasa Ha cuecesure Cu-

Mn-Cr/y-Al2O3 Karalrr{3aropr{ cbAtpxa Hafi-ManKo Ixecr cbeAnneuufl B 3aBI{cLIMocr or

aroMHoro orHoIIIeHHe Cu/Mn/Cr - CuO, CrzOy MnOz, Cur.sMnr.sOq, Mnt.sCrt.sOa Ia

CuCrzO+. OqaxeaHr4sra ca xr4MlrrrHlrsr cbcraB Aa oKa3Ba cLtJIHo BJII{IHI4e Bbpxy

Kararurr.rqHl{Te HM ceofictna, r,r B pEBJI}IqHa creneH no orHoIrIeHLIe Ha pa3JII4trHI4Te

npoqecll.

2.Bucoxara KuraJrurur{Ha aKTprBHocr Ha cr,{HTe3I,IpaHI,ITe cMeceHI,I KaraJII,I3aropIr or rl{na Cu-

Mn/y-AlzO3, co .{bJrxr.r Ha cr4Heprr4qHoTo esauN,roAeftcTB}Ie MexAy MeAHLITe 14 MaHTaHOBHTe

aroMn r4 paBHoMepHoro pa3npeAeneHr.re Ha aKTI,IBHara $a:a nlpxy noBbpxHocrra Ha

HocsreJrs. Ha1,rar.f,saHero Ha MeAHoro cbAbpxaHl{e Ao aroMHo orHorueHrae Cr.r/Mn 1:5 e

onTr4MaJrHr,rflT BAqVaHT 3a [onyqaBaHeTo Ha KaTaJILI3aTOp 3a eAHOBpeMeHHO I{3fapflHe Ha

CO, CH:OH u AME.

3. YcrauoseHo e, rre 3aMrHara Ha MaHfaHa c JIaHTaH [o 20 0/o s cluecenure Cu-Mn-La/y-Al2O3

KaraJrr43aropr{ c aroMHo orHorrreHr4e Cu/(Mn+La):l:5 BoALI Ao rIoBI4IrIaBaHe Ha

KaraJrr4Tr.rqgara aKTr.rBHocr rrpr4 oKI4cJIeHI,Iero Ha CO, CHIOH u [ME. llpu oOpa3III'ITe c

aroMHo orHorrreHrre Cu/(Mn+La):2:1 salasHara Ha MaHfaHa c lauraH B uenufl

KOHUeHTparIrroHeH r,rHTepBaJr BQAr{ Aa HaMaJIfiBaHe Ha oKI{OJII'ITeJIHaTa aKTI4BHOCT nO

orHorrIeHI,Ie I,I Ha TpI4Te XOlrnouegra.

Hayuno - [pIrJIor(Hu npuHoclr

y'. Cueceuure KaraJrr{3aropr{ c aroMHo orHorrleHl4e Cu/(Mn+Cr) 1:5 LI aroMHo oTHoIIIeHI{e

Mn/Cr <0.25 B aKrr.rBHara $a:a ocrryprBar rrbJrHo oKIlcJIeHI4e Ha CO, CH3OH u ,.{ME tl

Morar la 6's1a.-.{o6pa ocHoBa 3a nonfraBaHero Ha rrpoMrImJIeH KaraJll{3arop 3a Ll3fapsHe

Ha ornaAHr4 ra3oBe or npou3BoAcrBoro na SopualAexl4,{.

5. Mo.Ura(burlr4paHr{ ca cbc 3Jraro HaHeceHLI Cu-Mn/1-AlzO: oKcLIAHI'I Marepl4a,ql4, Koero BoAu

. Ao 3Haqr4TeJrHa rrpoMsHa Ha peaKTr{Bocnoco6uocrra LIM. Tr e pesylrar or Hdflllr{Ilero Ha

Sauo Ar4crrepcHr{ 3JrarHr4 qacrr4rlu u $asa or Hecrexl4oMerpplqeH IITTI,IHeJI c noAo6penra

oKcr.r-peAyKrlr.roHHr4 ceoftcrsa. Marepuartr c aroMHo orHoIIreHI'Ie Cu/Mn l:5 e uolxoAflIrl
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HOCT4TeJI 3a rrOJIfIaBaHeTO Ha BI4COKOaKTI4BHI4, CTaOLIJIHI,I PI I4KOHOMI{IIeCKII KOHKypeHTHI4

3JraTHr4 KaTaJrr43aToppr ga otrprcTBaHe Ha ra3oBeTe oT co npu cTafiHa TeMnepaTypa, KoI4To

Morar lia6][,I'ar TIpLIJIOXeHI,I B npaKTl{Kara.

7. Kpuru.run 6erexrcu H Bbnpocu.

Brnpocz:

1. Br,rconara KaraJrr4Tr,rqHa aKTVBHocr Ha cMeceHLITe KaraJII,I3aropLI or runa Cu-Mn/y-

Al2O3, ce o6scHsna cbc cr4HeprrrqHoro esaraNroAeficrBlre MexAy MeAHI4Te u

MaHraHoBrrre aroMI,I. I4lrare ilu Lr!.efl KaKbB e MexaHI,I3Mbr Ha ro3l4 cI,IHeprI43bM.

KaKeo crolr B ocHoBara Ha ro3l4 e$enr?

2. MoNe rrLr Ia ce o6o6ulpt trpr4 BcflKa eAHa or pa3rnexAaul,ITe cucreuu xofi e

AoMrrHr{parqr{rr $arrop - cbcraBbr, TepMuqHara o6pa6orra, cborBerHo

cnequ(fuuHara rroBbpxHocr Ha KaraJrr{3aropr4Te uJII4 np}IopllTerbr ua Sarropl4Te e

cuequ$uueH 3a BcrKa cucreua?

3. TnrpAenuero, tre rroKa3aHr.rre BbB tprarypure 3.37., 3.54. u 3.104. pe3ynrarlz

pa3KpLrBaT Br4COKa XOMOTeHHOCT Vr paBHOMepHO pa3npeAeJleHl{e Ha Me.4HI{Te 14

MaHraHoBr.r fionz no noBbpxHocrra Ha HocI4TeJIt Ha cI,IHTe3I4paHVfl, MarepI4aJI He e

y6e4ureluo Bb3 ocHoBa caMo Ha npeAcraBeHr4Te cHI4MKI4. I4tv,a nu Apyrl4 rloAKperlflIrlu

,IIOKa3areJICTBa 3a rOna?

Kpurnuuu 6eleNxu: [usafi:e:sr u $oprrrarrpaHero na unoro6pofiuure ".Surypra rie e

eAHaKbB. floseqero o3ualreHr,rfl xrrr,r Srarypure caua anrnuficKl,I e3I,IK, c pa3r[qeH pa3Mep, rupuSr

u a6peyuatypr{, Kor.rro He Br.rHafu ca pas6r4paeMz. Tegu rexnuqecKll HecborBercrBl4.s ca B

paMKr.rre Ha Aonycrr.rMoro r{ He ce orpa3flBar ua o6Iqoro 4o6po BrerlarreHue. Kourperutl

Kpr.rrr.rrrHr4 6e.neNru K6M cbr{Hocrra Ha npeAcraBeHara Al4cepralruq HqMaM. IlpenopureaM Ha

AoKTopaHTKara B 6rAeue Aa crecHr4 Spoura Ha HayrrHr.rre clz I43cneABaHLIfl, Karo cbcpeAoroql4

ycLrnvflTa au v saArr6oqu r43cneABaHr4flTa cu Bbpxy uafi-nepcneKTl4BHllTe Karanl43aropHl.{

oLICTeMI,I, I43sCHgBaHe KLIHeTI,IKU|A HA [pOTI,IqaIq[Te IIpOUeCU, MeXaHII3MI,ITe Ha KaTaJII4TI4qHOTO

raNr Aeftcrsue n npI4rruHLITe 3a pa3ruqHoro I,IM noBeAeHI4e.

. 8.IIy6ruKyBaHrr crarlrlr u qrlTupaHufl.

OcnoeHure pe3ynrarr{ or Ar{ceprarlrloHHr.rr rpyA ca orfopuenu n 5 Hay.rnu ny6tuxaryuu,ll

ua 6rnrapcKr4t3uK u 4 ua asrnuficru esuK/. I,IsHeceur,rre AoKJIaALI a y.rracrufl B Hayr{Hu $opyuu n



!
crpaHara r4 qyx6rdHa ca 11, or Kolrro 8 ua anmuficru egzr. Ilpe4craneHurT anrope$epar e B

o6eru 39 crpaHr.rrlra, 47 $urypu u 4 ra6rtutlu u orpa3flBa o6eKrusHo crpyKrypara, cbAbpxaHl4ero

r.r ocHoBHr.rre floJroxeHuflHaAr.rceprarlnoHuus rpyA. .{anHu 3a Irlararl4 He ca [peAcraBeHI'I.

3AKTIOqEHI,IE

Brs ocHoea Ha HanpaBeHnr analru3 Ha npeAcraBeHara ALIcepraIIIafl or AoKTopaHTKara

Enuqa KoreHrloea cqlITaM, qe rq e ycBordna MeroAI4Te 3a cIaHTe3, oxapaKTepl43npaue, I43IILITBaHe

Ha KaraJrr.rrr4rrHnTe cnoficrsa Ha MareplraJrr,rre r{ HHTepnperl,IpaHe Ha nonyqeHlrre pe3ynrarl'I.

flpe4crane*LrflT 1r4cepraur,roHeH TpyA HarrbJrHo orroBapt Ha pl3l,IcKBalavflTa ua 3aroua ga

pa3Br,rrr.re Ha aKaAeMvrrrnvrfl, cbcraB n Peny6nnra Burapnx (3PACPB) u npanunHllKa Ha AY ga

HeroBoro rrpr.rJroxeHr.re. CnuAereJr cbM, qe npeAcraBeHLITe pe3ynrarl4 ca rrnoA or seftuoro

HenocpeAcrBeHo irr4rrHo yqacrr,re B r43cJreAoBareJIcKLIs lpoqec. OcseH HayqHara 4eftuocr, Ha

AoKTopaHTrara Emaqa KolenqoBa e Bb3JraraHa u npenoAaBareJlcKa pa6ota - I'I3BexAaHe Ha

ynpaxHeHl4t cbc cTyAeHTI,I rro HeopraHurl,na14 aHaJILITI'I.IHaXnMVrfl, KOeTO fi e AalO BI3MOXHOCT

.ua no.uo6pn cBoI{Te neAarofI4tIHI4 yMeHI{fl.

BcLr.{Ko roBa Mr{ AaBa ocHoBaHve raorleHr IIOJIOITUTEJIHO qtnocrHara ft Aeftsocr,

llossorssaM cu Aa npeAnoxa Ha rroqr4TaeMoro Hayuno xypn cblI{o [a rJlaoyBa

rroJroxr.rrenHo r4 Aa rrpr{cbAr{ sa Enuua KoreHqosa o6paeoeareJlHara LI HaytIHa creIIeH ,,4oKTop"

no HayqHara cnequannocr HeopraHuqHa xuqus.

fiala:27 .05.2016 r.

rp. fhon4un Kprcree)


