
OT3bIB
o$zqnanrHoro onrroHeHTaHa Aurcaeprarll4ro I4roroea AxuaAuro Maua4noeBur{a

Ha reMy <<CuHree 1,3-6yragvreHa Ha ocHoBe vHvrIJr4krpoBaHHbIX rereporeHHo-

Kar urururre cKu x np oqec coB npeBp arq eHufl. 3TaH ona Lr lvrMervJro B o ro e $ up a>,

npeAcraBlenHofi Ha cor4cKaHlae yvenoft crerleHn AoKTopa xI{Mr{lIecKI{x H K

no crreqvuulbHocrl{ I.4.3. - opraHl4tlecK€ul xvrMr4s'

ArcryalrHocrb reMbr. HeSru - Heeoso6HoBJl.aeMblfi pecypc. Kor4a-nudyAr,

Aaxe ealr]1l oHa He 3aKOHII?ITCL ee HCIIOJIb3OBaHI4e B KarrecTBe ToTTJIIIBa CTaHeT

oKoHoMlrr{ecKr4 HeBbrroAHbrM. llosrovry cefiqac aKTyuLJIbHbI npo6nenau KaK

yBenr.rqeHun rty6uHbr nepepa6orxz, TaK kI rIoLIcKa aJrbrepHarl4Bbl, )KeJlarenbHo

soso6HoerseNaofi. AlrrepuaruBHbre neSrz I{croqHI4KI4 cblpbq rlpl4BneKa}or

BHr{MaHHe uccJleAoBarelefi 14 iIpoMbIIxneHHbIX npe4npvfrTukr B eBs3v c
o6reuon i4crioJlb3oBa:g'lr'froKoJrorr4qecKrIMLI npo6leuauu 14 Ae$nqzrorra

nerKoAocryunofi 14 ((cBerJrofi> HeQru s o6racrl4 rlpoMbllrIJreHHocrrl MoHoMepoB

14 4urrrerzlonrtfi s$up, lonyqeHHble u3

KaTUUILITI4T{eCKr4X npeBpalqeqnit 3TaHoJia v ALIMeTI4IOBOfO O$tapa cBoll{lc.q K

co3AaHl{rc oAHocra.qIafrnrrx BbIcoKoceJIeKTI4BHbIX HerIpepbIBHbIX TexHoJlorl4r{eriKllx

ilpoqeccoB. PerueHze eroft axryartrnofi 3a4aqv cBoAI4Tct K co3aa]inFc

npor43Bolr4TeJrbHbrx BbrcoKorrporrHbrx rereporeHHblx Kar I43aropoB. Baicoxue

rpe6oeauvs, \pe4l"';lBr.f,eMbre K TaKr4M KataJrvrrvrrlecKrlM cl4creMaM, crl4Myjrilp)'io I
rIoLIcK IrHI,Iqr4aropoB, o6ecne.{r4Baloqllx BbIcoKyro ilpoI43BOAI4TeJrbHocrb nG

rlerreBbrM rrpolyKTaM B Ter{eHr{e .4nr4TeJrbHbIX III4KIOB OCyUIeCTBire]Il.:/^s. peaxqu*.

Aefr{Apr,rpoBalj'I{fl., AefrrlpaTarJ[kr 14 oJrlrfoMepvBal\w 3TaHona I,I AI,IMeT?IJIOBOI'(}

e$zpa flBnteTct arryalruofi za4a,Iefi. rlpz pa:pa6ome yKa3aHHoro Kpyra

rpoqeccoB. 
-

CreneHn
peKoMeHAaIIufi,

cneAyroque

o6ocnonaHHocrrl HayqHblx noloxenrafi, BbIBoAoB 71

KI4HCTIIIICCKAV. TepMoAi{HaM HrI ec KI4I4,

penrreuSnyopecqenrnrrfi aHaJrvrg, ra3oB€ul xpoMarorpa vr, xpoMaro-M&ec:

crreKTpoMerpvrfl, crr KTpoKr.rHerr4qecrufi uerol in Situ, aroMHo-a4cop6uuonsrtfi

aHaJrv3, oJreKTpoHHafl cneKTpocKortu-f, c xeaHro$o-xl4Ml{llecKrlM pacqeroM

olercrpounofi crpyKTypbr Bcex KoMrioHeHToB MeroAoM Teopuu yHKIII4oHana

rrrrorHocruI DFTTB3LYP16-311G(d,p). Pe:ymraru AT4CCepTaIIUOHHOl.O

czHTerr4rlecKoro Kayr{yKa. 3rauo:r

6aouaccrr [peAcraBJltlor I4HTepec c

r4cnonByloTct Anfl npol'I3BoICTBa

npaKTr4qecroft u n .iHofi Tor{eK 3pel[r4s. 14

I,3-6yragareHa. Paapa6orra rerepcrei{Ho-

cQoprvry"rurpoBaHHblx B Al{ccepraurIH. I'IcuornsoBar{bi

MCTOAbI:

r{ccneAoBanyrfl. ony6nrzroBaHbr B npoQr,rnrrrsrx peIIeH3I4pyeMbIX xrypHan Ha



pyccKoM kr aHllrr4vrcKoM {3brKax, npeAcTaBJIeHbr Ha Mex{AyHapoAHbIX Ha}/r{HbIX

KoHoepeHqr4qx r4 crrMno3l4yMax.

locronepHocrb r.r HoBrr3Ha r{ccJreAoBaHr{q, [oryrreHHblx pe3yJlbraroB,

BbrBoAoB [r peKoMeHAarlnfi, cQoprvryJrr{poBaHHblx B Al{cceprallun. Bueperte

noK€BaH sosN,IoxHrrfi MexaHr43M, conp')I(eHllrtfi c AeficrsueNa LrH][LrJvaropa,

o6pa:onasus, 1,3-6ytagueHa v3 graHoJra v AlaMerkrJloBoro eQzpa c ilpuBner{eHneM

AerarrbHofr rranerraKlr AJrr npoqeccoB r4x Karurvrul.recKoro AervtrpvpoBaHzs B

npkrcyTcTBkrvr nepoKcrrAa BoAopoAa u rroKa3aHbI vlx cpaBHI4Te.uEHbIe

xapaKTepucrvrKr Lr [pr4BoAlrrcs Aera-u nufi anaJrvr3 MexaHI,I3MoB o6pasonanut

rleneBoro coeAr4HeHz.s. llorca3aHo BrrvflHr4e rrepoKcpr4a BoAopoAa Ha noBepxHocrb

Sutapnstx Kararrrr3 arop o B p a3nr4rrHbrx o Kc 14 AoB M eruLJIn os : Al z O: -ZnO, Zr O yThO z,

AlzOr-CrzO:, AlzO:-MgO, AlzO:-CaO, MgO-SiOz u B o6reve pear{ropa c
AH€LII,I3OM IONYIIEHHbIX PAAI4KULNOB OH' U 'HOZ T4CIIOJIb3Yq KBAHTOBO-XI4MI4I{ECKOE

MoAenr4poBaHLrfl,. Pa:pa6oraurr ceneKTr4BHbre BbrcoKonpoI43BoAI,ITeJIbI{rIe

uo4raQuqvpoBaHHble Kar€LrrzrrarrecKlre cr4creMbr Ha ocHoBe oKcI4AoB €uIIoMI4Hvrfl vI

rIr,rHKa Anq lpoqeccoB rrpeBpaqeHvrfl sTaHona 14 Ar,rMerr4JroBofo 3 I4pa E i,3-
6yragneu B rrpkrcyrcrBr4kr nepoKcr{Aa BoAopoAa. llpe4roxeHa KI4HerI4qecKa-s

MoAenb MHorocraArafiHoro

Karanlrcarope UAK- 16

[poqecca [onyqeHriq I,3-6yragureHa I43 3TaHo"]ra Ha

(KzO-MgO-ZnOly-AlzO:). Zsyveuu KHHerl4r{ecKIze

3aKoHoMepHocrr{ npeBparqeHLrfl. AnMerr4noBoro e$upa HaKaraJrr43arope I-{AK-16 u
/

.4LrHaMr4Ka Ae3aKTLrBAr\Vil IIpOqeCCa C nOCneAyrOrIZM OrrpeAeneHneM OCHOBHbIX

ora4vfli, o6pasonannn KoHeqHoro npoAyKTa. llpoananr43r,rpoBaHbl Bo3MoiItHbIe

MexaHu3Mbr rronyrreHr,r.f, 1,3-6yragueHa u3 AI4MerI4JIoBoro e$upa: Kpocc-

KoHAeHcaqzr (llpznc MexaHr43M) uepes graHoJr vr 4arrsluei,truufi. pacnaA IIo
Jle6e4eny qepe3 6yruneuu.

3Ha.uMocrr Arq HayKI{ tr [paKTr{Ku [oryqeHHbrx aBT'opoM

Aucceprarllllr pe3yJrbraroB. llonyueHHoe coeALrHeHr4e - 6yta4ueu-1,3 flr.rrfrercfl.

oAHrrM r41 Haz6oree BaxHbrx MoHoMepoB B npoMbrrxneHHoM rrpor.r3BoAcrBe

cHHTerrlrrecKrrx KayqyKoB. 3rcrepr4MeHTanbHafl anpo6aqzx npeAno)KeHHbrx

KaraJrvrrvrrrecKr4x cLrcreM rro.{TBepxAeHa aKTaMr4 r4crrbrraHvfi e OAO (3n lI),
3rexrporopcr<nfi l4ycruryr ue$renepepa6orxu krMeHr4 aKaAeMr4Ka C.H.

XaAxuenar, r. SnemporopcK, Mocroscra.f, o6racrl, Poccz irct<as @e4epaqu.a.

LlcnuraHus cLrHTe3r4poBaHHbrx Kararrr43aropoB vr aHaJrv3 nonyqeHHblx

AaHHbrx raKxe 6ulra npoBeAeHu n OAO ESepuoecrcufi 3aBoA cuHreruqecKoro

KayqyKa MI,ITXT r4M. M.B. Jlououocona, r. E$penroe, Tynrcxax o6racru,
Po ccrafi crax (De4ep arJvrfl..



KonrcperHrre peKoMeHuaryrara rro HcrloJrb3oBaHrlro pe3yirbraroB rr

BbrBoAoB. Peeynrraru pa6orbr MoryT 6urr r{cIIoJIb3oBaHbI Ha upoI43BoAcrBeHHbIX

IIpeAIIpI4fTVflX rIO CI4HTe3y OpraHI,IqeCKI4X BOIIIOCTB V B AIIaJII/TV'{€CKI4X

naooparopuflx.

Ouenrca co4epxanufi Arrcceprarluu ee 3aBepmeHHocrb B IIeJroM.

fiuccepraqnx cocrol4T v3 BBeAeHI4q, r{erblpex fJIaB, 3aKJIror{eHI{fl, BbIBoAoB,

nr4Teparypbr r43 227 uctoqHr4KoB 14 AByx npuno)Kesufi. Pa6ora I43no)I{eHa na 265

crpaHr4rlax KoMrrbrorepHoro reKcra, BKJrrorlaf, 38 pucynron, 18 cxeru u38ladmri.
Bo eeedeHuu paccMorpeHbr ocHoBHbre ilpoqeccbl npeBpalqeHnfl 3TaHoJIa u

Ar4MerrrnoBoro e$rapa B rleHHbre npoAyKTbr neQrexunrvru 14 I4x I4cIIoJIb3oBaHr{e B

Kar{ecrBe €LrrbrepHarvrBbr neSru. Onpe4ereHu rIeJIb, 3al.a-c^vr, aKTyanbHocrb,

[paKTr{qecKa_rr 3Haq}rMocTb v HayI{Ha{ HoBr43Ha pe3ynbTaToB AI,IccepTaIII4oHHOfO

I,ICCJIE.IIOBAHI{Ifl.

B nepeoil zlq6e npr4BeAeH roApo6Hbrfi. asaswtz KaraJrvrrtrqecKl4x npoqeccoB

Ha ocHoBe 6zouaccbl, fAe ocHoBHbIMI4 KJIaccaMZ coe.4u:oeuuft.lBrtlorcq oile I4HrI,

apoMarr4qecKrle coeArrHeHvq, yrreBoAopoAbr 6eHszHosoro I{ Kepocr{HoBoro ptAoB.

PaccnrorpeHbr pa3HoBr4AHocrr4 conp-alKeHHbrx u qerIHbIX peaKIIkIfi c yveroM I4x

pa3Bvrrvrr- B oKLrcJrr4TeJrbHbrx ilpoqeccax, 6zoxzuun, ueQrexvrMLrv H opfaHll.{ecxoii

XHMI4VT.

Bo emopoil ?ra6e orrr.rcaHbr MeroAbr cLrHTe3a 6ytagueua-I,3, npI4BeAeHbI

arnaparypHoe oQopnrneHze uH.r\prr4poBaHHbrx KaraJrvrv4""* * ilpoqeecoB

oKcr4reHaroB, MeroAbr pacqeroB ueneBbrx peaK\uit u o6paaonaHHblx aKTI{Bi{bIX

qacrr4rl npr4 HcrroJrb3oBaHurv vrtr4r\varopa. Orzcauu crrHTe3 Kar H3aropoB,

Qusuro-xr{Mr4qecKr4e MeroAbr aHarrpua crpyKTypHbIX n noBepxHocr}I,blx

x aKTepr{crrrK ckrHTe3rzpyeMhrx Kar€urr43aropoB r4 peaKIII4fi ux notyrreHu{.

B mpemueil enaee npr4BeAeHbr r4HLrr\Lrr4poBaHHbIe npoqeccbl npeBparlIeHl4.s

MeraHoJIa, 3TaHoJIa Lr .ul4MerrrnoBoro e$zpa B rlelenofi ilpoAyKT,

rrpoaHanr43r,rpoBaHbr ofrTr4MalbHbre ycnoBr4r rrpoBe4eHLIfl. npoqeccoB, rIOKa3aH6I

cr4HTe3 14 kr3r4Ko- xr4 M ra.{e cKufi aHarrur3 o 6p as qo n Kut arvr3arop oB.

B uemeepmoil zrase (o6cycrcdeHue pnyJtumamoe) AaHbI KI4HerI{r{ecKZe,

KBaHTOBO-XI,IMI,IqeCKI4e I4 TepMO.4r4HaMI4rIeCKI4e pacr{eTbl IIeneBbIX 14 nO5O.{UrrX

peaxqvfr.

fivtcceprarluoHH€ur pa6ora 3aBeprlaercr o6Uunaz BbrBoAaMrr, cfirrcKo]v!

nr,lTeparypbr tr AByMr npr{Jrox{eHprflMn. flpzroxeHlr.f, BKJlroqaror aKTbI ucnatta:r^-vtlt

rrpeBparq eH:zfl gTaHoJra n 1,3 -6yra,4ueH.



KoHrIeHTpa\Vi4 3aBtrcflrt\krx oT TeMepaTypbl. llpe4nararo I43yr{r{Tb

aAcopqvoHHbre xapaKTepvr}TvrKvr Ha noBepxHocT-f,x KaT€uIrI3aTOpax An{

IlonyqeHllt oonee rIoJIHoI4 KapTrrHbI.

2. Conprxenue ocHoBHofi peaKuI,II4

yBenprqeHI,Irc BbIxoAa IIeJIeBOfO

paAr,rKanbl OH z HOz?

3. B pa6ore npr4BoA-f,Tcr Kr4Herr4rrecKue pacqerbl ocHoBHbIX u ilooo'{Hbix

pearqufi rpeBparqenvrfl orr,rJroBoro cnl4pra kr [vrMerr4JloBoro e$zpa. C 'rena

cBfl3AHA pA3HAfl. eAI{Hr4rJA I43MepeHr{r CKOpOCTUI noAarrlj CbIpbfl B cnyqae

3raHoJra LHSV-I Lr AnvrerurloBoro eQzpa GHSV-I?
\
./

Iloqrnep?nAeHI{e ony6;urrcoBarIHblx OCHOBIIbIX

Ar{ccepraIIEI{ B uayvuofi fleqaru. Ocuonnrre pe3]rlbrerbl

orpaxeHbr B 106 nayvHrrx pa6orax, B ToM r{I4cJIe n 30 crarbqx B xypHanax,

peKoMeHAoBaHHbrx BAK Pocczficr<ofi @e4eparJvrv, u 12 xypHzulax, BKTIoTIeHHbIX

B MexAyHapoAHbre 6asrr AaHHbrx Hayr{Horo rJvrrvpoBaHufl. Scopus u Web of

Bcepoccr4ficr<rzx' rcoH$epeuqufi 14 cIaMn03I4yMoB; eHo 9 rrarer{ToB.

B ALrgeeprarlr4r4,OcHosHHe rIoJIox(eHI4{ vr BbIBoAbI,

coAepxarcs.'B uy6luraqvr.ax cor4cKarenq; Ha MoMeHT BbIXoAa I43 [er{ar?i Bce

rrpeAcraBJIeHHbIe pe3ynbTarbl tBJItJII,Icb HOBbIMI4.

3anrroqenue o cooTBeTcTBIr[ AITCCepTaUI{U KprrTepr{f M,

ycraHoBJreHHbrM floloxceuneM o rropflAKe rlpucylnAeunfl yqeHblx creueneffi"

Pa6ora Zroroea A.M. flBrrfl.ercs. 3aKoHqeHHbIM caMocro.qreirbHblM

r4ccneAoBaHr4eM rro axryamnofi TeMe, pe3ynbrarbl KOTOpOT4 BHOC'T

cyqecrBegHrrfi BKJTaA B xrrMr4ro oraHoJra v Al4MerznoBoro e$upa.

Paccuarpr4BaeMbre rroJroxeHr4fl, B Ar4caeprarlLrv oxBarblBaror 3a4aqv1 BKrror{eHlible

B rrac[opr crrerluaJrbHocrr4 rro opraHlrqecrofi xuMprv. llo,'Iyueuntte

sKorrepr4MeHT€UrbHbre AaHHbre u I4x I4HTepnpeTaIJVlfl COOTBeTCTByTOT

Syn4avreHT€urbHbrM rrpeAcraBJreHr4rM o6 oprauz.Iecrofi xulr^Lrtr. fiocronepHocrl]
pe3ynbraroB ocHoBaHbr Ha coBpeMeHHbrx Sz:rzro-xrlMl4t{ecKlix Lr KBaHToBO-

XI4MI4IIECKI,IX METOAAX I4CCNEAOBAHKIfl., COINACYIOTC' C KJIACCPIqECKI4Mi,I 14

noeefiruuNlz npeAcraBJreHusMr,r o xr4Muvr sraHoJra u AI4MerI4noBoro 3 Lrpa.

3aue.raHuq no pa6ore

1. B repMoAlrHaMl4r{ecKhx t4 KBaHToBo-xI4MI4r{ecKuIX I{ccneAoBaHtrflx

cHcKaTeJrro nonyqeHbr r4HTepecHbre pe3ynbTaTbl npl4 u3yqe}Izlj paBHoBecbIX

nepoKcI4AoM BoAopOAa IIpHBOAI4T K

rrpoAyKTa. Kar 6stru o6n yx{eHbl

pe3yJrbraToB

EHCeepraIJr4r4

In03I4yMOB; 3aIIII4rrI

cSopuyn 
^po"utt"r6

Anrope$epar Aurcceprarlnv rroJrHocrbro orpaxaer coAepxaHvre l:zaceprarJ:r"vr.
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fiucceprarlkroHHar pa6ora I4rorosa A.M. Ha col4cKa:nue yuenofi crereHn

AoKTopa xLrMr4qecKr.rx HayK flBrrfl.erct HayrlHo-Kna;rz$zraquounofi pa6orofi, B

xoropofi Ha ocHoBaHr{u BbrfroJrHeHHbIX aBTopoM I4ccneAoBalauit pa:pa6oraurr

TeoperLrqecKr4e rronox{eH}rr, coBoKyrlHocrb Koropblx Mo)I(Ho rnanzQuql4poBarb

KaK HayqHoe AocrrrlxeHlre, qro coorBercrByer rpe6oeaHusv rt. 7 <<lloloxeHnfr o

rroprAKe npucyxqe:avrfl. yqeHbrx creneuefi>>, yrBepx{AeHHoro llocranosJreHl4eM

flpanurelbcrBa P(D or 30.01 .2002 r. J\b 74 (c z3MeHeHIlflMvt, BHeceHHbiMlr

flocranosrreHr4eM llpaeurenbcrBa P@ or 20.06.201I r. Ilb 475)>, a ee aBrop

3acnyxr4Baer nplacy :x4eHvrfl ucrouofi yuenofi creneHl4.

OQraqzarurrfi orrroHeHr :

3 aBeAyloqufi or4elol,r S u: ur o'xr4v'krvr

TOHKOIIJIeHOqHbIX MaTepI{eLJIOB,

f ocy4apcrBeHHoe HayqHoe yqpexAeHl4e

<<Vlucrury r xvrunu HoBbIX M arepl4 an o B

aKaAeMI,IK, A.x.H., upoSeccop a6exon B.E'
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