
OT3bIB

oQnqHa;rbHoro o[rIoHeHTa Ha A[eceprarl[rc ll.[o.rrosa AxpraAuro

MapraAruoeBrrqa Ha reMy <<Cnnrer 1r3-6yraq[ega Ha ocHoBe

I{HI{IIIUpOBaHHbIX feTeporeHHo-KaTaJrrrTnrrecKrrx [poqeccoB rrpeBpar{eHfis

oraHoJra rI AI{MerI{JroBoro eQupa>>, [o c[eu[aJrbHocrrr 1.4.3. - OpranuqecKaq

xrlMrtlrflpeAcraBJrenHofr Ha corrcKaHrle y.renoft creneHrl AoKTopa xlrM[rrecKrrx

HAVK

Arcrya"urHocrb ur6paHuofi reurr. AmrepnaruBHbre neQrz LrcrorrHr,rKr,r

cblpb-{ [pzBneKaror BHLIMaHve uccneAoBarelefi u [poMbrrrrJreHHbrx npe4tpvtrtluit

B cBt3LI c gKoJrorkItIecKLIMLI npo6neuaMv Lr 4eSuqurou o6revroB LrcnoJrb3oBaHut

nerKoAocryuuofi A ((cBerJlofi> ne$ru n o6tacrr4 rrpoMhrrrrJreHHoct" ro'"orepoB

cI4HTerLIqecKoro KayqyKa. 3ranor [onfreHHufi us 6zouaccrr u AvrMerulonrrfi

e$rap @vI3) noryueHHufi us cLrHTe3- rasa, npeAcraBJr-f,K)r rrHrepec c

lpaKTlIrrecrofi 14 nay.rHofi TorIeK 3peHr{.f, Anfl npoLr3BoAcrBa 1,3-6yra4ueHa.

Paspa6orKa' rereporeHHo-KaranvrLrqecKr4x rpeBparqeuuf oraHoJra 14 AM3
cBoAl,trcq K co3AaHulo oAHocraAufrnrrx BbrcoKoceJreKTr.rBHbrx HenpepbrBHbrx

TexHonorvqecKl4x rlpoqeccoB. Peureuue erofi aKTyiurbHoit zaila,tu cBoAHTc-f, K

co3AaHI'Irc cra6unrnrrx npoLI3BoAlrreJrbHbrx BbrcoKorrporrHbrx ferepofeHHbrx

KaraJrv3aropoB c pereHepr4pyroxlr4Mr4 csoficrnaNara. Brrcor<ue rpe6onaHur,

rlpeAib{BnteMble K TaKLIM KATalrUTUrreCKr(M CtrCTeMaM, CTrrMyJrllpyror rrozcK

LIHlIIIuaropoB, o6ecueqzBarolq[x BblcoKyro [potr3BoAr4TeJrbHocrb uo r{eneBbrM

npoAyKTaM B TeqeHI4e AJII4TeJrbHbrX peaKrlr4oHHbrx rlrrKnoB ocyqecrB HIrLfl

pearqzfi . flpuueneHl4e zHLIqI4 aropo B Anr rerep o reHH o -K ar aJrLTTLTtre cKr4x pe arqzft

Aeru4pkrpoBaHvIfl,, AerLIAparar\nr4 Lt oJrLrroMepv3arluv oraHona u [\43 c o4uofi

cropoHbl 14 HayqHo o6ocHosaHHoe yupaBneHue rrpoqeccaMvr, c 4pyrofi cropor{br,

.f,BJUIIorc.lt [pLt gToM aKTy€urbHbrMrr Qyn4arr,reHT€urbHbrMr4 3aAaqaMLr npr4

paspa6offie yKa3aHHoro Kpyra [poqeccoB. I4ccle4onaHtre KaranurzrqecKr{x

rrpeBparqetuit sraHoJra il .{\43 noKa3ano BbrcoKyro ef,QercrznHocrb

I4crloJrb3oBaHlrfl [epoKcl4Aa BoAopoAa B peaKrlr4f,x noJD/qeHrrx 1,3-6yra4neHa krs



STaHona v AM3, trro [o3Bonqer carr4Tarb paccMaTpHBaeMyro

AKTV€IJIbHOfi.

Creuenr

rrpeKoMeHAarInfi

rIoKa3aH nogvroxnrrfi coupxxeHHufi c 4eficrnueu r.rHktrluaropa MexaHLr3M

o6pasoeaHux 1,3-6yragueHa r43 eraHolra 14 ,{\43 c rpuBner{eHr{eM 4eralrHofi

KLIHeTTIKLI An{ KaX(AOIO IIpOqeCCA V rroKa3aHbr CpaBHr{TeJrbHhre xapaKTepr4cTnKu

KaxAoro rlpoqecca, aHaJrvr3 MexaHr43MoB o6pasonaHua q€lenoro coeAlrHeHrrf,.

floxasaHo srrutiHue [epoKclrAa BoAopo4a Ha rroBepxHocrb Kararrr43aropa v B

o6teue peaKTopa c aHzun43oM [onyqeHHbrx paAr.rK€rnoB c f{eroM KBaHToBo-

xI,IMI4lIecKoro u repMoAprHaMr4qecKlrx MeroAoB. B xoAe r4ccneAoBa:nkrfl

paspa6oranrr ceJreKTLIBHbIe BbIcoKorrporl3BoAlrreJrbHbre nro4uQzqzpoBaHHbre

KATUWrTl4treCKI4e CLICTeMbT Ha OCHOBe OKCI,IAOB €UrrOMt4Hr4r, rIpIHKa Afl_fl TIpOqeCCOB

rlpeBpalqenkrfl oraHoJla z {M3 n 1,3-6yraguey, pa6orarorlue HerrpepbrBHo B

rIpI4cyrcTBzI,I trepoKcvr4a BoAopoAa. Ha ocuoBauvrvr zccneAoBa:euit BbrrBJreHbr TpLr

ocHoBHbre Qynrqzz nepoKczAa BoAopo Aa: nHkr\vwrpwr\a4 vro4uQzqvpyroqar 14

pereHepr,rpyroula.f,, o6ecueqr,rBarcrqa.f, 6noxzponaHpre

rroATBep)KAeHbI KLrHeTLrqeCKr{M, KBaHTOBO-XI4MLIqeCKI4M r4

MeroAaMI4. flpe4noxeHa KuHerLIrIecKar MoAeJrb MHoroMapupyrHoro [poqeccoB

ronyqeHl4.f, 1,3-6yra4lleHa KaK rr3 oraHona Ha Karzlru3arope IIAK-16 (K2O-MgO-

npo0neMy

ooocHoBaHHocTIt HavqHblx noJIolI(eHIr[, BbrBoAoB

cQoprvry.rr[poBaHHbrx B Arrcceprarluu o6ecle.reHa

coBoKyrlHocTblo KLIHeTI4qeCKO|O, TepMOALIHaMLIqeCKOTO, KBaHTOBO-XLIMLIqeCKOTO,

ra3eoroft xpoMarorpa$uefi, xpoMaToMacc crreKTpoMerpueir 14

crleKTpoKl4Herr4r{ecKoro MeroAa insitu, POA, aroMHo-aAcop6quonurrfiaualus,

9neKTpoHH€Ur CrreKTpocl(o[nr c KBaHToBo-xrrMkrqecKptM pacqeToM

cTpyKTypbr Bcex KoMrroHeHToB MeroAoM

DFTUB3LYP I 6-3 1 1 g(d,p).

SynrqzoHzlra

{ocronepHocrb rr HoBrr3Hy [rccJreAoBaHuq, [oryqeHHbrx pe3yJrbraroB,

BbIBoAoB rI peKoMenAaqnfi, cQopuyr[poBaHHbrx B Arrcceprarl[[. Bneperre

KOKCa, KOTOpbIe

TepMoAkr Haraz.re c rz'Na

erexrponnofi

IIJIOTHOCTI4

ZnO/y-Al2O3), BKrloqaroqaf, cra4zfin ro cxeMy vr ypaBHonvrfl cr<opocrefi ro



MaprupyraM o6pasonanur qeneBoro vr uo6oqnux Map[rpyroB. trtlccle4onaH

MexaHlr3M o6pazonawut 1,3-6yragvrena) correrarorqzfi rraccuqecxuir KaHarr rro

fopzny qepe3 aIIeriuIbAerLIA, a raKx(e Mapmpyrbr, rrporeKarorqve qepe3 orvrlrer kr

6yrnlenrr c KoJlrlqecrseHHoft KllHerkTrrecrofi oqenrcofi BKnaAa KaxAofo r43 grzx

Tpex nalpauenufi. Irlsyrenu KLTHerr4rrecKue 3aKoHoMepHocrLr flpeBparqennfl,

,{\43 Ha IIAK-16 Lr AlzHavrTIKa Ae3aKrrrBarluu c AzlrrbHefiuruu orpeAerreHlreM

ocHoBHbIX MaprupyroB o6pasonanua qeneBoro [poAyKTa. llpoana-rrkr3lrpoBaHbr

Bo3Mo)KHhre MexaHrr3r\,rbr o6pa^:onaHrar 1,3-6yraar4eHa u3 [M3: Kpocc-

KoHAeHcarlkrrr (flpznc uexanzsu), rlep$ STaHoJr vr AanbHer4ruLrkr pacna4 rro

Jle6e4eey qepes 6yrznenu.

3na.rnnrocrr .lJrfl Hayrcll rrpaKTnKrr rroJryrreHHbrx aBTopoM

Arlcceprarlu[ p$yJrbraroB. florryueuHoe rleneBoe coeAlzHeHLre - 6yraguen-1,3

vcnonb3yeTct B KaIIecTBe cbrpbr 14 Anfl noJry/qeHr4{ pa3nr4rrHbrx BLTAOB

cuHTeTI4tIeCKOrO KayrryKa, a TaKXe Anr [poI43BoAcTBa TepMOIIJIaCTOB, CMOJI 14

ApyrLIX nocrpe6oBaHHblx rpoAyKroB. 3licuepuueyxanbHafl anpo6aqut

rIpeAnoxeHHbIX KaraJrlrrlrrrecKux cucreM rroATBepxAeHa aKTaMLr ucrrbrrauvit s

OAO <3nl4Hfb (3ner<rporopcrzft Llncruryr He$reuepepa6oxz r4MeHLr

aKaAeMLrKa C.H. Xa4xraeea). llpe4noNeHHbre B Arrccepraqraosnofi

KnHerLrqecKr4e MeroAbr pacqera pearqufi Moryr [puMeHrrrbcq B yue6norr,t

[poqecce na rca$e4pax opraHuvecrcofi, $zsu.recroit xutvtuu, uHerlrKuuKarann3a.

Konnpernrre peKoMeHAarlrrlr no [crroJrb3oBaHrlro pe3yJrbraroB *r

nrtno4oB. Pesynrtaru pa6orbl MoryT 6rrrr Lrcrronb3oBaHbr Ha rrpoz3BoAcrBeHHbrx

npeArrpr4trT?rflx cnHTe3y opraHzqecKr4x BerrIecTB, AIIAJIIITI{IqCCKLIX

naoopaTopuflx.

OqeHrca coAeplr(aHnfi Ancceprarlnn ee 3aBepueHHocrb B rleJroM

[zcceprallus cocrokrr r43 BBeAeHr4.fl, trerblpex fJraB, 3aKnroqeHr4f,, BbrBoAoB,

crlllcKa I4crloJrb3osaHHofi nllTeparypbr vrs 227 Har4MeHoBarruir u rpvnox{eHr4r.

pa6ore



Pa6ora kr3no)KeHa Ha 265 crpaHlrrlax KoMrrbrorepHofo ya6opa, BKJIroqat 38

pzcyHKoB, 18 cxeu z 38 ra6ruq.

Bo eeedeuuu paccMorpeHbr rrpoqeccbr npeBparqenvrfl. eraHoJla v AM3 B

rleHHbre rrpoAyKTbr ne$rexuuvvr ?r krcrroJrb3oBaHue oraHoJla u [M3 B KaqecrBe

arrbrepHarunrr neQru. Onpe4ereHbr rlenb, ga4aqv pa6orrr, rIoK€BaHa Ha]y<laas.

HOBrr3Ha pe3ynbTaToB.

B nepeoil ?nq6e npLrBeAeH nl4reparypnufi o6sop

Ha ocHoBe 6zouaccrr (eranon, 4zlr,rerurorufi

KaTAnLr3aTOpOB U peaKrlr4rr.

B mpemueil znaeem [pLrBeAeHbr LtHlrrlukrpoBaHHbre

eSupa

lpoqeccbr rrpeBparqeHLrs

B qerenofi rpoAyKr,

[poBeAeHr,rs lpoqeccoB, rroKa3aH

Kar arrr4T uqecKr4x rrpo qe c c o B

eQnp), rAe ocHoBHhrMLr

coeAkrHeHLrflv'u qBJurrorc.n oneQraHrr, apoMarlrqecKLre coeALIHeHus' yureBoAopoAbl

6ensuHonoro r,r KepoclrHoBoro prAoB, 6yra4uen, Lr3orrpeH, c yr{eroM ckIHTe3a

o6pa:qoe rereporeHHbrx Kararrr,r3aropoB. llpnne4enrt pa3HoBI4AHocrt4

colpnKeHHbrx Lr qerrHbrx pearqufi c yqeroM r4x pa3Brrrr4fl B oKrIcJIVTeJrbHbIX

[poqeccax,6uoxuwtrau, HeSrexurv-:avr, opraHuqecrofr xvrMvrv\ Harrur3 rronyqeHHbrx

paALr KanoB B roMofeHHo-f eTepofeHHbrx [poqeccax.

Bo emopoil znaee ollrcaHbr MeroAbr cr,rHTe3a rleJreBoro npoAyKTa, [prrBeAeHbr

a[naparypHoe oQopurenze, aHaJwrrprrrecKze npz6oprr, MeroAbr pacr{eroB

rleneBbrx pearqufi v o6pasonaHHbrx aKTLrBHbrx qacrllrl rrpu vcnoJrb3oBaHupr

r4nrrrlnutopa. OuucaHbr Mero4vKa clrHTe3a Kararl[3aropoB, Qz:uxo-xLTMlrqecKkre

MeTOAbr AHAJLL43A CTpyKTypHhrX r4 [OBepXHOCTHbTX XapaKTepr{CTrrK CLrHTe3r{pyeMbrX

MeTaHOJIa, 3TaHOJIa V ALIMeTLIIOBO|O

IIpOaHaIrU3r4pOBaHbr OrrTLtMilrrbHbre ycnoBuq

cLrHTe3 z Q ras zro -xlrMlrtrec rcuir alaau'za o6p a:qoB Kartlrru3 aropoB

B uemeepmoti znaee (o6cyacdeuue pesytbmamoe) rroKa3aHbr KlrHerlrqecKue,

KBaHToBo-xkrMLrrrecKLIe 14 TepMoArIHaMIarrecKLIe pacrlerbl IleneBbrx lr no6or{Hbrx

pearqzft.

.{zccepralllroHHar pa6ora 3aBep[raercr o6qzvrz BbrBoAaMLT, cllrcKoM

IILITI,IpoBannofi nvlTeparypbl vr [pznoxenueu.flpzJro]r{eHr4e BKJrrorrarcT aKTbr

14 crrbrraHuft npenparqeHzJr gTaHoJra y 7,3 -6yr,a4treH



,,{nccepraqll oHHa{ pa6ora Lhonosa A. M. [peAcraB rrfler co6ofi 3aBeprxeHHoe

r o f r4qec Kr4 Bbr cTpo eHHo e H ayqHo e u c cneAo B aHI|e

3apre.ranuq no pa6ore

1. Pa4uranr43a\prfl oKcrlreHaroB repoKcLrAoM BoAopoAa r,r rroJro)Kprrelnufi s$Qerr

or paAr4K€uroB OH ra HO2 BaMr,r rpeAcaBneH B rpex paKrlr4.f,x

-MeraHoJr n QopnranbAerr4A

-oraHoJr B AvrBvrlalzn (6yrara4en)

-ArrMorrrnoeufi aQzp B AuBr4natr (6yraz4en)

OAnaro Ha rpaQuxe reuueparypHofi 3aBzcr4Mocr paBHoMepHoro cocraBa

peaKIII,IU [peBpalqeHnfl. HzOz TepMoALrHaMZqecKLr ycrofiuun M oKa3zlllcr ronbKo

HO2paguKaJI, c qeM 3To cB3tHO IIOtcHuTe.

2. B KaqecrBe peaKoMeH1ar\vrvr xorenocb 6rr orMerprrb, qro npoBeAeHue

paAl4KiulbHhrx peaKr\vu B roMoreHHofi cpe4e Mo)Ker rrpoxoArrrr 6oree aKTr4BHo

T.e. AaHHoe kIccneAoBaHne lepeHecrlr Ha 6loqnrrfi peaKTop v Bo3Mo]KHo

nonyqarcs 6onee I4HTepecHaq KlrHerr,rKa kr pe3ynbrarbr rro ocHoBHbrM

rroKa3aTeJrrM npoqecca.

3. B pa6ore rpr,rBeAeHa AarenbHar KrrHerr.rKa rleneBbrx peaxqufi

-vc[oJIb3oBaJILICb IrVr sTVr AaHHhre Ailfl pagrera peaKTopoB nonylpoMbrrrrJreHHoro

H€BHarreHVfl r4e BbI rrpoBo I.I..Iilv vaIIbrT aHVfl

-rlonb3oBalrvrcb trLr [porpaMMHbIM o6ecneqeHHeM Anfl pacqera Kr4Herr4treixux

.IIAHHbIX

4. B rarcoM BpeMeHHoM zHTepBaJIe na6moAancr eQQexr or paALrKaJroB. Kar nu .

n a6nro4 an rr orKJrr'r K (p aA r,rKiur u3a\uu>> B TexHr4 qecKo M uonrau anuu ?

Anrope$epar Al{ccepralluv coorBercrByer ocHoBHbrM rroJro)KeHr4rM

Azcceprarlprr4, ee coAepx(aHuro, BbrAepx(aH uo Qoprrae u o6revry.



Ifo4rnepxAeHr{e ony6.rrurcoBaHHbrx ocHoBHbrx pe3yJrbraroB

Aucceprarryu B Hay.uroft rreqarrr

OcHosHrre pe3ynbrarbr orpoKeHbr e106 HayrrHhrx pa6or, B ToM .{ucre 30

crarefi s xypHuurax, peKoMeHAoBaHHbrx BAK Poccraficrofi @e4epaqzu, B 12

)KypHanax, BKJIIoqeHHbIX s 6a3H AaHHbrx Scopus r,r WebofScience: 55 nayuuux

pa6or, ony6lzr<oBaHHhrx B Marepz€rJrax MexAyHapoAHbrx u Bcepoccuficr<ux

ronSepen\uit u cLIMno3LIyMoB, 3arrlzqeHo 9 narenroe. OcHoBHbre noJroxeHnfl kr

BbIBoAbI, cQoprvrynplpoBaHHrle B Auccepra\prkr, coAepr(arc.{ B BhrrrreArrrr4x

lyonLIKaIILlflX; Ha MOMeHT BbIXOAa r{3 rrelraTlr BCe rrpeAcraBneHHbre pe3ynbrarbr

flBTIflJII.ICb HOBbIMZ.

3arc"rrro.renne o cooTBeTcTBI|II AnCCepTarI[[ Kp[TepHflM,

ycraHoBJreHHbrM ffo.noxcenrreM o rropflAKe rrplrcy?r(AeHrlq yrreHbrx crenenefi.

Pa6ora Irllolona A.M. flBIrflerefl 3aKoHrreHHbrM caMocrorreJrbHbrM

vccneAoBaHrreM rlo aKryuulurofi TeMe, pe3ynbrarhr Koropofi nnocqr BKnaA xr4MLTro

sTaHoJIa v Ar4MerLrJIoBoro eor.rpa. Paccuarpr.rBaeMbre rroJrolr(eHvrfl B Ancceprar]ir4u

BKJrroqeHHbIe B naclopr crreqlrzurbuocru.flolyqeHHbre

AaHHbre nx uHTepllpeTarlnfl aBTopoM cooTBeTcTByroT

TeoperilqecKLrM rrpeAcraBJreHr{rM opraHuqecrofi xvrv'r4u.SyH4anreHT€urbHhrM,

.{ocronepHocrb 3aKJIK)rIeHvfi ocnonaHbr Ha coBpeMeHHux $zsLtKo-xr4MrrrrecKrrx

MeroAax vccneAoBanrvlfl.. coruracylorcs KraccnqecKI4Mz kr Honefiruzruz

rlpeAcraBreHprqMu o xvlnlukr oraHoJra kr AraMerkrnoBoro eQzpa.AnropeQepar

AU CCepTarIU U [OnH OCTbTO OTp a)KaeT coA ep)KaHLr e .qucc ep T arlnu.

Tarzru o6pasovt, Arlccepraqut kltto.rroBa A.M. Ha cokrcKalvre yrenofi cre Hpr

AoKTopa HayK flBlrflercfl HafrHo-KnanzQuraquonuofi pa6orofi, B xoropoft Ha

o cHoB aHI4LI BrITIoJIHeHHrIX aBTopo M 14 cc JreAoB arruit paspa6oraHbr re op erzqe crczfi

rIoJIo)KeHI4t, coBoKynHocrb Korophrx Mo)r(Ho rcnanrE$zqlrpoBarb KaK uay.rHbe

AocrrDKeHI{e, qTo coorBeTcrByer rpe6onanLrnM rr. 7 <<flonoxenurfl o rroprAKe

rlpklcyx(AelJr4fl yqeHbIX cteneuefi>>, yrBep)KAeHHoro llocraaosJreHr{eM

flpaeurelbcrBa PO or 30.01 .2002 r. Ns 74 (c n3MeHeHLrrrMLr, BHeceHHbrMrr

oxBaTbIBaroT . 3a4aqvr,

SKCrrepLr M eHT€LrIbHbre



flocranosJreHrreM flpanurenbcrBa PO or 20.06.2011 r. Jtlb 475)>. a ee aBrop

3 acnyx.lrBaer rrpv cy x.4elaufl. ucrouofi yre no fi crerleHl4.

OQnqua.nrHsrfi orrroHeHT:

,{orcrop xrMuqecKux HayK, AorIeHT rcaSe4pu 6zoopraHu.recrofi z

xvvtvrr4 f OY << Taaxlr rccxzi

HTer LrMeHrr A6ya:m
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u6su CraHo>>
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