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Arcrya.nrHocrb pa6oru. OaHofi us uau6onee aKTy€rlbHbrx coBpeMeHHbrx

upo6nervr rpLI co3Aanvrkr uonofi oHepferr4Kr4 c HyneBbrM rdJrr4 cHr,rxreHHbrM ypoBHeM

nrropocon COz flBIrfl,ercfl pa:pa6orxa nucoroeoSerrunnux rexuonorprfi

KoHBepcHH LI aKKyMynflr\nv gHeprur4IJrf, AeMrr$upoeanzr cyroqHbrx u rroroAHbrx

r<ore6anufi [porr3BoAcrBa norpe6reHur oneKTpooHeprr4r4. Hau6olee

e$Serrznno [pI4MeHeHI{e x}rMr{qecKrrx qr{KnoB Ha ocHoBe KaraJrvrrvrrrecKr4x

rrpeBp arq ellvru yfneKracno f o f a3 a r4 BoAopoAa.

I4crouaeuoe ToTIJILIBo no-npe)KHeMy flBrrflercfl. oAHLTM vrg ocHoBHbrx

I4crotIHI4KoB gHeprvIn, vI ero Lrcrronb3oBaHr4e rrpr4Beno r< nu6pocaM n arnaocSepy

ofpoMHofo KorHqecTBa [apHI4KOBbrX fa3OB, oco6enno CO2. flocle

rlpoMbllllnennofi peBonloql4?I e)KefoAHbre nrr6pocrr CO2 rpn cxura]F'vrvr ronJrlrBa

3HarILITeJrbHo Bo3pocJI?I c rroqrlr HyneBoro ypoBHr Ao 6oree .reNr 35 Mr{JrJrHapAoB

rou CO2 s 2022 roAy [1]. Kpovre rofo, CO2 cqr4raerc.rr ocHoBHofi npuuunofi

u3MeHeHI{.[ KJII4MaTa, qTO IIpI4BeJI K peKOpAHOMy yBelr4r{eHlrrc COAepXaHr4r B

arvrocSepe, rpeBbrruaroqeMy 4I5,7 rpoMLrnne B cpeAHeM rro Mlrpy l2l u ao 419

rIpoMHJIne B orAeJrbHbrx perlroHax [3]. Ecnz CO2 npoAon]Kr4T cyqecrBeHHo

yBenl,IqplBurbcfl, oro tlpl4Be.qer K A€urbHefirueuy [oBbIIrreHHrc cpeAHefi rraraponofi

reMneparype.

B uocneAHlre roAbr, 3HarrHTeJrbHo Bo3pocno pa3BHTr4e aJlbrepHaruBHbrx

KcrorIHI4KoB gHeprI4I{, KaK 3aMena rpa4trrlr4oHHbrx, Koropbre 6aszpyrorcr Ha

clnnranurkr I{cqeplaeMblx pecypcoB. OAnaxo pa3BLrrLre aJrbrepHarLrBHbrx

rIoAXo.qoB, fJraBHbrira o6pasorra, cocpeAoroqeHo Ha pa3pa6orre 6onee qr4crbrx

HcroqHI,IKoB gHeprllvr, TaKvrx KaK BerprHue ryp6trlr.br Lr coJrHeqHa.f, gHeprrdf, Lr r.A.

Ilpo6neua nogo6noBJr-rreMbrx r4crorrHr4KoB gHeprLrur 3aKnroqaercfl B Herrocro.f,HHoM

xapaKTep e lpolr3 BoAravrofi gHeprr,ru, rrro nprrBoALr r r seo6xoArrM o crtr pa:pa6 orrz

AoJlrocpoqHbrx r4 KpyuHoMacrura6urrx perueuzfi no xpaHeHlrro lt nupa6orrce

gHeprI4I{. ftx 4ocrvr}KeHvrfl srofi IIeJIII, 6rua nponox{eHa B3ar4MocB.s3b MexAy

nonyqaeMofi enerrpooHeprzefi H nepepa6orrofi CO2 B KaqecrBe cbrpb-rr, Koropoe

Monter cnylKr{Tb B rrporr3BoAcrBa rorrlruBa r{ xLrMLrKaroB (TaKZe KaK MeraH,
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MeraHoJI, graHoJI, MypaBbLIHa-l Kl{cJrora vr AuMerlrnKap6onar u r.A.). Bce gro

f,Brqercs nepcrIeKTI4BHbIM rIoAXoAoM, Koropbrfi seAer rc o6rqefi nefirpanrnofi r
CO2 qLIpKyupnofi ercouoMr{Ke I{ ycneruHoMy soso6HosnreMoMy HaKorJreHZro

3HepfHH.

Ha pua. 2 npeAcraBJreHbl Bo3MonrHbre rryrr{ upeoSpa^: oBaHvrfl, COz B

COqETAHI4I'I C NOSO6HOSJI'EMbIMI4 I.ICTOIIHI4KAMIIT SHEPfI4II TTIfl YCTOfiUUNOfi

3HepfeTr4KI4.

Solar lhermal routes

Chemical routes : Ff ..Fischer Tropsch (FT'modified FT)+ DR: dry reforming
(catalytic) RWGS: reverse water gas shift

SR; Sabatier reaction

P uc. 2. Bosr4oxHsre rryrr4 upeo 6pa: o nanvts. CO2

Har,r6onee nepcrleKTr4BHbrM perrreHueM AaHHofi 3a4a'tkr rBrserc-fl

rIpHMeHeHI4e Karuurr4Tl4rlecKr4x crrcreM Ha ocHoBe Me3orropr4crbrx Hocrarelefi, n

qacrHocrz - MCM - 41. K uacrotqeMy BpeMeHr4 ouy6rurroBaHo MHo)KecrBo

paooT, KoTophre [ocBsqeHbr r4crroJrb3oBaHHro Me3orropr4cTbrx MaTepr4€uroB B

KaqecrBe Hocl{Tenefi. Nts. Kararrlr3aropoB MeraHr4poBaH4fl,CO2 u CO. B ocnosHor\,r

3ro H Me3orlopucrble MarepnaJlbl rrlra SBA-15 z MCM-41. ,{anHue HoclrreJrr4

IrpI4MeHtlorc-rr B Kar€ull4TuqecKlrx peaKqr{trx 5naro4apfl Lrx 6oluunu pa3MepaM

troP, pa^:euroft yAemuofi noBepxHocTbro u HHTepecHbrMr.r TeKcTypHbrMH

csoficrsaun. Kpovre roro, MCM-41 r{3BecreH 6onee nrrcoxofi repvrzuecrofi,

MexaHLrlrecxoft kr xulrra.recroft crofixocruo, rro cpaBHeHr{rc c Apyrr,rMr4

Me3 Orropu cTbrMr{ .l,',LaT epvana.l,.i[L.
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flput vrcy.r'eHvrv Me3onopr4crbrx KataJrprrurqecKr4x cLrcreM, BbIcoKo

arcryalrnofi nayrnofi upo6neuofi flBJrrercr Bbr-f,BreHLre cBt3LI Mexqy

npoueHTHbrM coAep)KaHHeM aKTr{BHoro KoMrroHeHTa vr Szauro-xHMLIuecKZMH

cnoficreavru. llosrrureHrre oAHopoAHocrr4 pacflpeAereHl4-fl aKTHBHoro KoMIIoHeHTa

no iloBepxHocrrr MCM - 41 cyruecrBeHHo BJrrr.rler Ha AocryrlHocrb aKTI,IBHoro

KOMTTOHeHTa l.Irfl peafeHTOB, a OrrTr{MVr3ArJVrfl, COCTaBa II AI4CIepCHOCTH aKTTTBHbIX

qacrr4rl - Ha noBbrrrreHr4e yAemHofi aKTr4BHocrr4 B xr4MI4lIecKI4x npoqeccax.

.I[eramuoe Sz:uxo-xr{Mr4qecKoe r4ccneAoBaHkre cLIHTe3LIpyeMbIX

KaT€Urr43aTOpOB rrO3BOJrr4T pa3BepHyro OxapaKTepr43oBarb COCTaB, CBOLICTBa

aKTr4BHoro KoMrroHeHTa, y.4enbHylo [noilIaAb rroBepxHocrll Me3orlopl4crofi

froAJroxrKlr, a TarcKe ycTaHoBr,rTb cB.f,3b Mex.4y IIpoIIeHTHbIM coAeplKaHI4eM

aKTT4BHOfO KOMTTOHeHTa H efo paBHOMepHOCTbTO HaHeCeHI4t Ha TIOBepXHOCTI4.

I{e;rrro AaHHoro r4ccneAoBantrfi. flBrrfl.ercfl. rrpraMeHeHr4e KaraJll{3aropoB Ha

ocHoBe KoM.rrJreKcoB Mera[JroB Co, Ni, Cu Ha Me3onopucrofi rIoAJIox{Ke B

lpoqe c c e ceJle KTI{BHo| o f I4ApHpo B aHprfl AI4oKcI4Aa yfnep oAa.

3aAa.refi zccneAoBaHvrfl. rBrrerc-fl rrpr4MeHeHze KoMnneKca Suszrco-

XLIMLITICCKI4X METOAOB AIS OIIPEAENCHI{.f, COCTOfl:H: Ifl. AKTI{BHO|O KOMIIOHEHTA HA

Me3o[oprlcrofi rroAno)KKe.

[ocronepuocrb orrpeAenrercfl rrpr,rMeHeHlaeM KoMrIJreKca Sueuro-

XLIMHIICCKI4X METOAOB A}IAJTVT3A C I{CIIOJIb3OBAHI4CM COBPEMEHHO|O

Bbrc oKorexH orof Llr{Ho f o oo opyAoB aHprfl c rrpo rpaMMHbIM o0 e cIIeqeHLI eM.

Jft.lqHurfi BKJTaA aBTopa 3aKJrroqaercr B rrocraHoBKe 3aAaq Ia eu6ope

odreKros r4ccneAoBaHns., a raKxre nx cr4HTe3 2r SIarHro xLIMHqecKoe

r4ccneAoBanvre. Pesynrrarur, [peAcraBJreHHbre B pa6ore,. nonyrleHbl caMIlM

aBTopoM, ltu6o [pI4 ero HerIocpeAcrBeHHoM yrracrvrkr.
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