
OT3bIB

oQuqnaJrbHoro orrroHeHTa Ha AucceprallrloHHyro pa6ory XavrpoeBa (Dapu-

AyHa EernaypoAoBuqa Ha reMy <<Kuuerl{Ka rapo-yrJreKrcloruofi KoHBep cv*r

yrJreBoAopoAoB, paqlroHaJrbHbre cnoco6st tr KaraJrll3aropbl rlpon3BoAcrBa

TexHoJrorilqecKoro ra3a>>, [peAcraBJreHHyro Ha coHcKaHHe yueHofi crerIeHI,I

KaHAuAara rexHuqecnlrx HayK rlo cflequaJrbHocrtl 02.00.04-Sttzutlecrcafl xH-

MHfl

Paepa6orKa HoBoro cnoco6a KoHBepoatr yfneBoAopoAoB B rpy6qarou peaKrope

6eg c)t<krtaHr4fl TorIJII,IBa, BblcoKoKar{ecrBeHHofo KaraJll43aropa, cnoco6Horo BbIAep-

)KI{Barb BbrcoKI,Ie Harlopbl fa3oBofo rroroKa, r43yrreHHe KHHeTHKH KOHBepCHkT MeraHa

Ha raccJreAyeMbrx KaraJrr,r3arop ax, a raKxe Haxo)KAeHI4e Sopvmr I4 pa3MepoB KaraJrkr'

3aropa, o6ecneqr,rBaroqr4x nau6onbrrryrc cKopocrb peaKrJvrkr KoHBep ckrw yrneBoAopo-

AOB 14 HaVrMeHbrXee fl4ApaBlr4rrecKoe co[poTI4BJIeHI4e Cno-f, B peaKTOPe, flBJIt]OTCfl aK-

TyanbHbrMr4 Borrpocawkr [oBbrrxeHvrfl e$Qexu4BHocrla KoHBepclr:a yrneBoAopoAoB

pa3HbIMH OKr4C rMTeIrfMH B rIpOr43BOACTBe TeXHOnOfI4r{eCKOfO ra3A, IIpHMeHfleMOfO B

A€urbHefiureu [nfl rrpor43BoAcrBa avtvtvraKa, rcap6annv[a kr cnlaproB. I,Iueuuo raKl4e

yAarrHbr e 3agLa.uv flBlrflerc.s aKTyamsofi B Azccepraul4onuofi pa6ore Xanapoesa @.8.

CreneHr o6ocHoBaHHocrr{ HayrrHbrx rroJroxeHufi , BbIBoAoB [I penonaeuAauufi .

flucceprarlkroHHafl. pa6ora Xannpoena @.8. BbIrIoJIHeHa c yueroM coBpeMeHHbIX rpe-

6oeaHrafi. uccleAoBareJrbcKnx pa6or. I4ureprrpera\nfl [onyqeHHblx pe3ynbraroB Aa-

ercfl B coorBercrBzr,r coBpeMeHHbrM rIpeAcraBJIeHr4flM $usnuecxofi xvruvrr4, xI4MHrIe-

cnofi TexHoJrorHH, DKoJrorvrkr kr oxpaHbr oKpyxaroulefi cpeAbl. OcHoeHbIe BbIBoAbI ?I

floroxenvrfl. Ar4cceprarJvrvr AocrarorrHo o6ocsoBaHbl [onyqeHHblM oKcrIepHMeHTaiIb-

HbrM Marepr4aJroM. Pe:ynrrarbr r{ccneA oBaHHfl. Moryr 6um I4crIorIb3oBaHbI crIeIIHa-

JrrrcraMu s odracrvr $zanvecrofi xnv'krr4, xl,IMl4rlecrofi TexHoJIorr4r4I,I 3Konorr4v.

HayuHafl HoBH3Ha pa6orsr 3aKJrroqaerct B ToM, r{To yfneKnclufi ra3 u eoAsHofi

IIap aHaJrofr4r{Ho BJrr4rroT Ha cKopocTb KoHBepckrr4 MeTaHa kI cKopocTb peaKIII4I4 Me-

TaHa c BoArHbrM rrapoM, yfJreKl4cJlorofi I4 co cMecbro H2O+CO2 onHcblBaercfl. ol.]/rHa-

KOBbIM SKCnepIAMeHTaJrbHbIM Kr4Herr,rqecKr4M ypaBHeHHeM; KaraJII43arOp Ha HOCHTeJIe
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r43 HHT pr4aa aJrroMr4 Hr4fl, flBJrsercfl MeJIKorIopHcrbIM c pa3Bl4rofi BHyrpessefi rloBepx-

Hocrbro r4 TerrJroycrofirrr4BbrM B ycnoBkrflx KoHBepcvrkr npl4poAHoro ra3a; peaKTop c

Kurarrkrrr4rrecKvrMu Karrr4JrJrflpHblMr4 rpy6auz I4Meer MeHbIrIee rI4ApaBJII4r{ecKoe co-

rrporHBJreHr4e cJror rroroKy fa3a Ha elir4rrullY AnLIHbI rIO CpaBHeHI'Irc C peaKTopoM Ha

rpaHyngpoBaHHoM KaraJru3arope; coBMerrldnurte cnocoSbl KoHBepckrvr yrneBoAopo-

AoB n rpy6qaroM peaKTope ocyulecrBnrrorcr aBTorepMlar{ecKl4 6es rIoABoAa rerula

r43BHe r{ He 3arpfl3Hflror aruocSepy eu6pocoM AbIMoBoro ra3a; pa3Mepbl' vr Marepva-

loeuxocrb peaKTopa c KaraJrr4Tr4r{ecKI4MI4 KaTIHJIJITpHbIMU rpy6 alr/'l'1' BcefAa MeHbIrIe

fro cpaBHeHHro c peaKTopoM Ha fpaHynHpoBaHHoM KTraIwrcarope npl4 KOHBepCvrvr

olpeAeldHuoro Korl4r{ecrBa yrneBoAopoAoB.

Hayunas HoBr43Ha 14 rrpaKTr4rrecK afl. 3HaLrrlMocrb p a6 oru He BbI3bIB alor coMH eHI4t .

focroeepHocrb pe3ynbraroB pa6orsr o6ecnerleHa [pI4MeHeHI4eM pa3nHqHbIX

MeroAoB r4ccJreAoBaHuq. BrrBoAbr 6azupyrorcfl Ha rIoJIyrIeHHbIX Al4ccepraHroM 3Kc-

rrepIlMeHTuUIbHbIX AaHHrIX u aprlvreHTl4poBaHo o6 ocHoBaHbI.

IuqHoe yqacrue aBTopa cocrolrr B frocraHoBKe 3aAaqvr vrccreAoBaHl4fl, Orpe-

AeneHHI4 uyrefi v MeroAoB I,IX peueHr4fl,, BbIfIoJIHeHr4fl, 3KcnepI4MeHToB, aHanvr3e kr

o6o6u eHvrfl, pe3ynbraroB raccneAonanrafi, Qopt ynl4poBKe ocHoBHbIX BbIBoAoB 14 ro-

Jr o xteH I4 it, iluc c eprallpl kI .

flucceprarlr4oHHafl. pa6ora Xanrpoesa O.B. <<Kprserl4Ka rlapo-yfJleKHcloftrofi KoH-

Bepe12;2_ yrneBoAopoAoB, paUI4oHaJIbHbIe cnoco6rr v Kar€ulH3aropbl npoH3BoAcrBa

TexHoJror[qecKoro ra3a)) r43Jro)Ke Ha Ha 101 crpaHI4IIbI KoMrlbrorepHofo reKcra c 15

ra6tut\aMr4 u 42 pr4cyHKaM{r4, COCTOT4T tr3 BBeAeHr4fl, qerupex fJIaB, BbIBOAOB 14 CTII4C-

Ka nl4Teparypbl vts 99 HaLIMeHosaHuiI'.

Bo neeAeHurr Ar4cceprar\w o6ocsoBaHa aKryanbHocrb reMbl, cQopvtynl4poBaHbl

rlenb kr 3aAarlkr r4ccrreAoBaHkIfl,, oTpa)KeHbr HayrrHafl I4 rlpaKTl4qecKag' 3HarlI4MOCTb pa-

5oru.

B nepnofi r.nase "Cnoco6rr H Kr4HerHKa KoHBepcvr4 yrneBoAopoAoB, KaraIIV3a-

Topbr [nfl r,rx ocyulecrBn eHLrfl, 14 MOAenI,rpoBaHr4e [poMbIIrIJIeHHbIX flpoqeccoB" I'lffC-

cepraHToM cAenaH aHarrar3 nr4TeparypHblx AaHHbIX o6 I43BecrHbIX cnoco6ax vr pe-

3ynbrarax KgHergrrecKkrx r4ccneAoeaHp{fi peaKqI4I,I KoHBepcr4vr yrneBoAopoAoB' rro-
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Ka3aH rrpHHur,rrr MoAenr'rpoBaHr4fl. KaraJrr4TI4r{ecKHX rlpoqeccoB n xapaKTepI43OBaHbI

[apaMerpbr r,r3BecrHbrx KaraJrr43aropoB KoHB epc:zla MeraHa. O6o6ilIeHI4eM pe3ynbra-

TOB KHHerr,rqecKr4x AaHHbrx rro KoHBepcHr4 MeraHa coplcKareJlb rIpHXOAVrrb K BbIBOAy'

rrro seo6xoAlrMo rrpoBeA elvrfl. HoBbrx r4ccneA osaluia KI4HerrIKI4 yrneKl4clorsofi vI

[apo-yrJreKr4clorsofi KoHBep cvrr4 yfneBoAopoAoB. 3ru BI4AbI KoHBep cr4vr yfneBoAo-

poAoB rrrlrpoKo rrpr{MeHflrorcfl B npoMbIIrIJIeHHocrLI ilnfl llonyqelH'ktfl' TexHoJlorl4r{ecKo-

I.o fa3a. oscyxAeHbr Bonpoc br Brrvrfl:Hvrfl, soprr,Ibr u pa3MepoB KaraJrvB aropa Ha cKo-

pocrb H Apyrr,re flapaMerpbr KoHBep cvrvr yrneBoAopoAoB. CozcxareJlb crrHTaer, rITo

H3BecrHbre KaraJrr,I3aropbr KoHBepcr4r4 yrneBoAopoAoB, HapsAy c I4x rIoJIoxHTeJIbHbI-

MH KarIecTBaMH, I,IMeror ABa cyUecrBeHHbIX HeAocrarKa: Bo-[epBbIX, oHI4 He BcefAa

o6ecneqr,rBaror Aocraror-rHyro repMocrofirocm cJIofl KaraJll43aropa v) Bo-BTopbIX'

co3Aaror BbrcoKoe il4ApaBJrr4rrecKoe colporr4BJleHl4e CrIofl KaraJrkr3aropa noroKy fa3a'

LIcxoIx r,r3 oroto, HapflAy c BbIITTeI43JIO)KeHHbIMI4 3aliaqaMl4 I'IccneAoBaHVf') ApyrI4MI4

3aAar{aMr4 Aausofi pa6oru flBJr{rorcs pa3pa6orra BblcoKoKarlecrBeHHoro KaraIrv3a-

Topa Ha 6olee repMocrofirux HocrrreJrflx vr HaxoxtAeHl4e Sopn'Gr KaraJlH3aropa,

o6ecnequBaroul efi, nauMeHbrrree fr4ApaBJrr4qecKoe conporI4BJIeHI4e Croq [oroKy fa3a

B peaKTope KoHBep cr4vr yfneBoAopoAoe. ZcxoAfl or BbIrueH3JIo)KeHHbIX rlpooneMax,

onpeAeJIeHbIIlenb143a!.aq,.l4I4ccJIeAoBaHkIfl,.

[_\ensro pa6orH flBJrflercfl orrpeAeJreHr4e 3KcrIepI4MeHraJIbHOfO ypaBHeHvrfl' [apo-

yrneKr,rcJrorHofi xoue epavv MeraHa, rroBbrrrreHl4t repMoycrofiquBocrrl n eSSeKrzB-

HOCTr,r Kararrv3aropa KoHBep cr4v yfneBoAopoAoB' CHI4)KeHHe rl{ApaB[I4rlecKofo co-

frporr4B 1reHvrfl. KaraJrr4Tl4r{ecKoro cJror r4 yBen ilqelufl. npolr3BoAl4TenbHocrH rpyS'ra-

Toro peaKTopa. p1its Aocrr4)K eHvrs. Aasnofi uenr4 coI4cKareJIeM peIrIeHbI HI4)KecJIeAy-

louue 3aAAqIji

-r.ccneAoBaHa KHHerLrKa flapo-yrneKr,rcJrorHofi rouBepclll4 MeraHa H cocraBJleHa Ma-

TeMarr4r{ecKafl MOAeJIb rrpoMbrrrrJreHHofo ilpoqecca ilonyqeHr4fl' KOHBepTI4pOBaHHO|O

ra3a;

-rrpr4roroBJreHa r4 rrpoBeAeHo I4cfIbITaHHe cgoficrB HoBoro KaraJII'I3aropa}la HocnreJle

r43 HI4Tp IE.I{A aJIroMHHr4fl.;



-paspasoraH Karzuru3arop n Sopvre KarrunnspHblx rpy6or [nfl KoHBep cvrr4 yrneBoAo-

poAoB;

- pa3pa6oraHrr coBMerrl€sHrre cuoco6br KoHB epekrtr yfneBoAopoAoB B rpy6uarona pe-

aKTope c KaraJrr43aropuofi ropo6rofi;

-paspa6oraH peaKTop c BHyrpeHHr4M Kararrr4Turr,ecKuM cJIoeM vr Karrr4nnflpHblMu Ka-

T all.trrvrq e c KrrM ra rpy6 r< aukr .

Bo nropofi rJraBe "O6serrbr r4ccneAoBaHvrfl) MeroAbI rIpI4foroBJIeHHfl, KaraIrn3a'

ropoB kr r43yrreHr4e KHHerr4KH KoHBep ckrr4 yrneBo4opo4on" Ha crpaHullax 34-52

npe)KAe Bcero olpeAeJreHbr o6rexrbr r4ccJreAoBaHn.f,. VItvtu .f,BJlf,rorcs cnoco6u KoH-

Bepcrzrz yrneBoAopoAoB, Kr4Herr4Ka peaKrlr4r4 rrapo-yrneKl4cJlorHofi roHe epckrur Mera-

Ha, Kar€uru3aropbr KoHBep cvvr yrneBoAopoAoB, peaKTopbl v vx Sopvmr ilnfl KoHBep-

Qr4U yfneB oAopoAoB, MoAenr4poBaHr4e [poMbIruJIeHHbIX IIpOqeCC OB KOHB ep CVII4 yfn e -

BoAopoAoB. Onzcaua cxeMa ycraHoBKH kr AaHbr cocraBbl ra3oBbIX cMecefi l.ns Lr3y-

qeHr4fl KHHerr4Kr4 KoHBep cr4vr MeraHa, rrpr4BeAeHbr ocHoBHbIe rIoKa3areJII4 csoficre

pazpa6oraHHoro cor4cKareJreM KaraJru3aropa Ha HocI4TeJIe u3 Hkrrpula anroMl,Invrfi., a

TaKX(e pe3ynbTaTbr pacuera cTefre[vrr4cfroJlb3oBaHns. noBepxHocTl4 fpaHynl4poBaHHo-

ro KaraJrr{3aropa B [poMbrrrrJreHHbrx ycnoBuflx KoHBep cvu yfneBoAopoAon. CpanHra-

TeJrbHbre xapaKTeprrcrr4Kr4 csoficre KaraJrr,r3aropoB rIoKa3€uII4, r{To repMocrofrnocrr

KuraJrr43aropa Ha Hocr,rreJre rr3 Hrrrptrtra aJIroMHHr4fl. BbIIrIe r{eM TepMocrofirocrb rlpo-

MbrrrrJreHHbrx KaTuurr43aTopoB, ilpkr yMeHbIx eHr4vl pa3Mepa fpaHynl4poBaHHoro KaTa-

nr43aTopa KoHBepcprH yfneBoAopoAoB rloBbrllaeTcq cTeIIeHb I,IcfIoJIb3oBaHvIfi, IIOBepX-

HOCTI4 KATATIT43ATOPA, I{TO IIPI4BOAI4T K BO3PACTAHI4IO CKOPOCTVI PEAKIII4H HA AAHHOM

KATarrr43aTOpe, oAHaKO ilpl.4 3TOM pe3KO BO3paCTaeT TarcKe fl4ApaBnHrlecKoe collpo-

THBJTeHHe cJror raKofo KaraJrr43aropa [oroKy ra3a. 3Aecr xe orII4caHbI xapaKTepl4-

crl4Kr4 Karrr4JrJrflpHbrx Kurarrkrrr4qecKux rpy6 p.nfl pIcIroJIb3oBaHH fl, r4x B KaqecTBe Kara-

JrH3aTOp a B p eaKTopax KoHBep cr4r4 yfneBoAopoAoB.

Tpersn rJraBa "Kzuervrna [apo-yrJreKr4croruofi KoHBep cur4 MeraHa I{ MoAenH-

poBaHI4e npoMblurJleHHbrx rtpoqeccoB rIpoI43BoAcrBa rexHoJlorl4qecKoro ra3a" I43JIo-

)KeHa Ha crpaHr4uax 53-74. Pesynrrarbr r4ccneAoBaHr4fl. KI,IHeTI4KH napoeofi H napo-

yrneKr4clorHofi KoHBepczrkr MeraHa Ha rpex Karalrkrcaropax fI4AlI-3-6H, KCH vr
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pa3pa5oraHHbrfi cozcxareJreM Ha Hocl4Tene I43 HuTpvrp.a aJIIoMI4Hvrfl. rIpHBeAeHbI B BH-

Abr rpa$rzroe 3aBvrcvnuocrefi crerreHr4 npeBpalrleHlzfl MeraHa or BpeMeHa peaKIIHH

x-f(t). Wcxoyt vr3 grr4x 3aBvrcknnocrefi HafiAeH Bkrp- ypaBHennfl. KHHeTLIKH, rAe

ua6ruoAaeusrfi roprAoK peaKrlnr{ paBHterc.fl 0,7 5 , a zcruuuufi nopflAoK peaKIII4I4

paBHflercr 0,5. llaponafl, vr yfneKr4cJrorHa{ KoHBepekrfl, MeraHa orrl4cblBarorcq oAHI{M

KHHerr4r{ecKr4M ypaBHeHr4eM. IrIs sHaq esuit KoHcraHT cKopocrefi peaKIII4I4 corJlacHo

ypaBHeHuro AppeHrayca Bbrrrr4cJreHa Koxylrlafl,cfl, oHeprl4.fl aKTvrBarJvrH peaKUHH rIpLI

reMreparypax 700-900oC pannofi 27,2 ItfN/nronr.

flpoee4eHo raccneAoBaHr4e csoficre cBe)Kero u orpa6oraHHofo Kar€ulll3aropa Ha

Hocr,rreJre Lr3 :nurptr4a aJrloMr4Hr4fl.. Orpa6oraHuufi Karalrvrcarop BblAepx{vrBaJr 121

r4crrbrraHvre rerrJrocMeH (uarpen 4o 1200"C- oxJIa)KAeHI4e no4ofi), r{To 14 cBex{uft o6'

pa3erl. llpouuocrb H Apyrue xapaKrepr4crkrKvr Karanvrcaropa l.nfl orpa6oraHHofo o5-

pa3ua rrpaKTrarrecKu raKr4e xe, r{To [nfl cBexrero KaraJln3aropa. 3ru pe3ynbrarbl noA-

TBep)KAaror, r{To rrpr4rorosreHHrrfi Karilrrr43arop Ha Hocl4Tene v3 Hvrrpkrn^a aJIIoMI4-

Hr4fl,) r4Mefl. TaKyro )Ke aKTI4BHocrb, rITo npoMbIrrrJIeHHbIe Kar€url{3aropbt, flBIrflercs 5o-

nee repnaocrofiKuM r4 He pa3pyuaercfl. B ycnoBvrflx reMrleparypHoro pexuv'a KoHBep-

ckrvr yfneBoAopoAoB.

B pas4ene "MoAelr4poBaHr4e [poMbrrrrJreHHoro cnoco6a KoHB epevrr4 yrneBoAopo-

AoB" cocraBJreHa MareMarr4r{ecKafl MoAenb I4Ae€ulbHoro BbITecHeHI{t [poqecca KoH-

Bepcr4r4 MeraHa . AttsperxeHr4fl MoAe rrv vcilonb3oBaHbl I4cxoAHbIe AaHHbIe rr3 noKa3a-

relefi pa6oru Aeficreyrctqero peaKTopa MeraHa na CII "Toqax-A3or". CocraBJIeH-

Hafl. MoAenb no3Bonvra coucKarenro npoBecrr4 pacqdrrt npnpalqelr,.vrfl. TeMrleparypbl

cJrofl KaTaJTvBaTopa IIo BbrcoTe peaKTopa vI ocyuecTBl{Tb cpaBHeHue pacuerHblx vr

Aeficrer4TeJrbHbrx 3Haqesufi reMrreparypbl B cJloe Karalrvrcaropa. Puc.3.3.1 HarnrAHo

[oKa3brBaeT Ha r4x rrpaKTHrrecKoe coBlraAeHr4e, rrTo cBZAeTenbcTByeT o IIpI4IOAHOCTI4

AaHnofi MoAenr4 [nfl pacqeroB rapaMerpoB Aeficrey]oul4x peaKTopoB KoHBep cvrr4 yr'

neBoAopoAoB.

B qerseprofi rJraBe "PaquoHaJrbHbre croco6rt KoHBep evkr yrneBoAopoAoB 14 Ka-

TaIrr4TrrrecKr4e peaKTopbr Enfl r4x ocyqecrBreHl4.fl" Ha crpaHlarlax 7 5-89 orIHcaHbI

coBMerrl€suue cnoco6br KoHBepcrru yrneBoAopoAoB B Tpy6qarou peaKTope c Kara-



Jrrr3aropHofi Kopo6KoitupeaKTop c Kanr4nnqpHblMl4 KaTaJIHTI{rrecKvrMvr rpy6avru. fna

cnoco6a KoHBepcvv yrneBoAopoAoB coBMerrleHbr B oAHoM peaKTope: B peaKIIHoHHbIX

rpy6ax peaKTopa ilpoBoAHTcfl oHAorepMr4rrecKafl rlapoBafl, rrapo-yrneKHcrlorHafl. vItH

yrneKr4cJrorHafl KoHBep er4s. yrneBoAopoAoB, d B Kar€ulr{3aropuofi xopo6ne BoKpyr pe-

aKrlr4oHHbrx rpy6 npoBoAkrrcfl, oK3orepMr4r{ecKar KlrcJlopoAHat KoHBep9r4fl yrneBoAo-

poAoB.

OcyulecrBJreHr4e coBMerrldssrx cnoco6os KoHBepcuw yrneBoAopoAoB noJIHo-

crbro o6ecnerrr4Baer peaKTop rerrnoM 3a cqdr re[Jro peaKIIHH oK3orepMl4rrecKHx pe-

aKUHr4. 3ro rro3BoJrqer coKoHoMr4Tb orpoMHoe KoJII,IqecrBo npl4poAHofo ra3a, cxtHra-

eMofo KaK TolJrr{Bo B I{3BeCTHbrX peaKTop&X, r4, KoHBeprl4py.f, efo, [onyr{I4Tb Aorlon-

Hr,ITeJrbHoe KoJrr{qecrBo rexHoJrorl4rlecKoro fa3a. Coelaelq€uHrte cnoco6st KoHBep-

ekrvr yrneBoAopoAoB He r4Meror nsr6pocon or c)Kl4raukrfl. oHeproHocl4TeJl.fl, no3ToMy

{BJIfl IOTC.'I SKONO|I4IICCKH III,ICTbIMI{.

flpe4noxennufi cor4cKareJreM Kuralrr4Tl4qecKufi peaKTop c KarInJIJIf,pHbIMI4 Kara-

rr4Tr,rqecKr4Mr4 rpy6r<aMr4 rrMeer Mr4Hr4MaJrbHoe rr4ApaBJrr{qecKoe conporI4BJIeHI4e cJIofl

Karzurr43aropa [oroKy ra3a, [ocKoJIbKy KaraJln3arop sauecdH Ha [oBepxHocrflx rpy-

5or, pacnofiolr{eHHbrx BeprHKaJrbHo B peaKTope rro xoAy ra3a. TonrqraHa cJlos Kara-

Jrr{3aropa Bcero Ao 1 nrvr, Ha oroM cJroe peaKrlnfl rlporeKaer B KuHerl4qecKofi oStacru

u zMeer :aaulotbluyro cKopocrb. flanHufi KaraJII4TI4r{ecKufi, peaKTop cyulecrBeHHo

coKparqaer pacxoAbr MeraJrJra u gHeprufi4 Ha eAr4HurIY KOJII4qeCTBa KoHBeprHpyeMofo

yrneBoAopoAa, rroaroMy .rrBn flercfl, 6olee [poI43BoAI4TenbHbIM r{eM u3BecrHble peaK-

TOpa KoHBep ckrkr yfneBoAopoAoB.

floAuro)Kr{8afl, Mo)r(Ho 3aKJlroqprrb, r{To rIocraBJIeHHbIe 3alla.ukr Arlccepralll4oHnofi

pa6oru perxeHbr rrpoBeAeHr4eM opnrraHaJrbHbrx r4ccneA or,arruiL llpone4euurte I4ccJIe-

AoBaHI4r r,IMeror cr4creMsufi xapaKTep: Ha ocHoBe KI4HerI4r{ecKHX I4ccneAosaukrit

orrpeAeJreH Br,rA Kr4HeTr4qecKoro ypaBH elj^r4fl,, o[peAeJIeHbI xapaKTepHcTrrKl4 lrpoqecca,

Auuree pazpa6oraH 6olee repMocrofir<ufi KaraJrn3arop I4 ocyqecrBJleHo MoAenHpoBa-

Hr4e npoMbrrrrJreHHoro rrpoqecca. 3anepuranul4M oralroM rlccneAonalauit flBIrrercfl

pazpa6orKa 6olee rpoAyKTr{BHbrx cnoco6oB H peaKTopoB Anfl ocyuecrBJleHHfl KoH-

Bepcnz yfneBoAopoAoB B IIpOMbIIIIJIeHHbIX yCnOBI{f,x.
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fnccepraunoHHafl pa1ora 3aBepuaercfl o6uluvrr,r BbIBoAaMkr kr ctwreKoM III4T?Ipo-

saFrHofi nrzreparypbr.

Ilo"rry.reHHbre Ar{ccepraHToM pe3yjrbrarbr ony6nuKoBaHbr s 9 c;rarbflx, t4s HHx 5

crarbu B xrypH aJrax peKoMeHAoBaHHbrx BAK PO, u 4 crarc fi s N4arepzaJlax NdexAy-

HapoAHbrx v pecny6nr4KaHcKux HayrrHo-rpaKrr4rrecKr4x xoH$epeuqvIfi. Onydnuxo-

BaHHbre pa6oru r{ aBTopeQepar Ar4cceprar\krvr nonHocrbro oxBarblBaer ocHoBHbIe pe-

3ynbTaTbr HccneAoBaHvIg,.

B ro xe BpeMfl, p.ucceprauvoHnafl, pa6ora He Jrrr[reHa HeKoropbrx HeAocrarKoB,

A I4MCHHO:

1. O6rr.{Ho npu v3yrreHvrr4 Kr4Herr4KH xr4MHrrecKHX peaKrJr4ir rlpeAnoJlararor Me-

xaHZ3Mbr peaKrJVH,3areM orrpeAeJrflror BLrr, KuHerr4rrecKofo ypaBHeHnfl,. B pa-

Sore orpeAeneHo ypaBHeHHe Kr4HerraKr4 sKcrrepr4MeHraJrbHo. OrpaNaer - Jrvr

AaHHO e yp aBHeHr4e MexaHH3M p e aK \vrkr rr oJrHo cmro ?

2. Karalu3arop Ha Hocr4TeJre H3 Hvrrpvp.a aJrroMr{Hkrfl. sBr.flercfl, TaKVM )Ke aKTr4B-

HbrM, r{To r43BecrHbre Karuwr3uropbr, Ho 6onee repMocrofixzvr r4 rtpoqHstl,r. B

oroM efo npeuMyrrlecrBo rro cpaBHeHr4ro c r43BecrHbrMt4 Kararrv3aropaMn. Oa-

HaKo n pa6ore Her AaHHbrx o cror4Mocrr4 ororo Kar€ull43aropa, BeAb HkrrpHD\

aJrroMr4nnfl.6olee Aoporofi uarepvraJr rreM oKcr4A aJrroMr4nkrfll Koropbtfi npznre-

Hfl eTCfl l.nfl r43f OTOBJreHr4fl HO Cr4TeJrr H3BeCTHbTX I(Ur AJIId3 aTOpOB.

3. Texuolorr4{ ilonyqeHkrfl. rpaHynr4poBaHHbrx KaraJru3aropoe 6oree npocra,q. B

pa6ore He yKa3aH KaK Mo)KHo npr4roroBr,rr Karalru3aropHufi crofi sa noBepx-

Ho cr.sx MeruurJrnrle cKo it rpy 6u?

4. Marevrarr4r{ecKar MoAenb cocraBJreHa !.nfl arua6armr{ecKofi xosBepcul4 Mera-

na. Mo)Ker - rrvr oHa aAeKBarHo orrucbrBarb Apyrr{e Br4Abr KoHB epckrkr MeraHa,

Hanpr4Mep rrapoByro vrnv yrneKncroruyro ?

OAHaxo ) orr4 3aMerranvrfl, He yMaJlrror rleHHocrb BbIfIoJIHeHHbIX I4ccneAonauufi.

fr,rcceprarJkrfl, r,r aBTope$epar BrroJrHe coorBercrByer rpe6onanr4fll.r^, ycraHoBJIeHHbIM

lloroxeHr4eM o rroprAKe nprlcy)KAeHl4x yuenux creneHefi.

fracceprarruoHHafl pa1ora Xannpoesa @apr4AyHa BernrypoAoBl4rra Ha reMy: <<Ku-

Herr4Ka [apo-yrJreKncnorsofi KoHBepcr4vr yrneBoAopoAoB, paIIHoHaJIbHbIe ciloco6rt pt



KaTaJrr43aTOpbr nporr3BoAcTBa TexHoJIOfHrIecKofo ra3a) flBJIf,eTc.s 3aBepIXeHHoI4

HayqHo-HccneAoBareJrbcKofi pa6orofi, Koropat rro aKTyaJIbHocrIa, [ocraBneHHbIX

qenefi u 3ap.a--l,., ypoBHflx vrx pe[reHpr.[, AocroBepHocrl4 rlonyr{eHHblx pe3ynbraroB H

r4x Hay.{Hofi HoBH3He, BbrBoAoB r4 rrpaKTr4rrecKlax peKoMeHAar\r4fr coorBercrByer rpe-

SosaHurM rryHxra 9 IIoloN eHtrfl, o rpr4cyxAeHl4fl yrreHblx crerleHefi, yrrepxgeuHofo

flocraHoBJreHr4evl llpaBr4reJrbcrBa P@ or 24 ceurx6px 2013 roAa, N842, rpeAbflB-

JrfleMbrM K KaHArrAaTCKr,rM Ar4CCepTArJVrflI/I, A ee aBTOp 3aCnyXCVrBaeT IlpHcpKheHl/^fl,

yuenofi crerreHr4 KaHAr4rura rexHr4rrecKl4x HayK rlo cleql4aJlbHocrkr 02.00.04 - $uzu-

IICCKA.I XT4MVIfl,.

O$nquaJrbHbrfi ouuoHeHT,

KaHArrAar rexHr{qecKrrx HayK,

BeAyrrI ufi nay.r H sr fi corpyAH rr K
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