MHUHHUCTEPCTBO OBPA3OBAHMA PECITYBJIMKU BEJIAPYChb
BEJIOPYCCKHWM I'OCYJAPCTBEHHBIA YHUBEPCUTET
XUMHUYECKH ®AKYJIBTET

Kadeapa anaanruyeckoi XuMuu

JIEBKOBEI]

AxHa MuxaiijioBHaA

KBAHTOBOXUMHNYECKOE UCCJIIEJOBAHUE
MEXAHU3MA KATAJIUTUYECKOI'O BOCCTAHOBJIEHUA
OKCHIOB A30TA HA I'ETEPOIIOJIMCOEIMHEHUAX
BOJb®PAMA

JuniomHuast pabota

Hayunslii pykoBOauTENb:
Crapmmii npenogaBarelib

Exarepuna I'eopruesna Paroinka

JomyiieHa k 3amure
« » 2024 r.

3aB. kadeapoil aHATUTUIECKON XUMUH,

JTOKTOP XUMUYECKUX HAYK
M. ®. Basa1g

Mumnck, 2024



AHHOTANUA

Pabota cocTout u3 48 ctpanul, coaepkut 15 pucynkos, 7 Tadimuir, 40 TuTepaTypHBIX HCTOY-
HUKOB.

KimroueBsie cnoBa: DFT; mpomtecc SCR; rerepomnonucoenHeHus BoJibppama; aacopOrms;
KBaHTOBOXUMUYECKUE PACUEThl; Oaphep aKTUBALIUH.

Lenbto JaHHOM pabOTHI ABISETCS KBAHTOBOXMMHMUYECKOE UCCIIEIOBAaHIE MEXaHU3Ma KaTaju-
THYECKOT0 BOCCTAHOBIICHHS OKCHIOB a30Ta HAa MOAeNbHBIX yacthmax W207% u HoW20y7, a Takxke
UCCJIeIOBaHKE aICOPOIIMK HA JaHHBIX YaCTUIAX U HA TeTEePOIOJINCOeIMHEHUAX Bolb(pama. B pam-
Kax JaHHOU paboThl ObLI MOI00paH METO UCCIIEI0BAaHUMN IeTepPOreHHbIX KaTaTMTUYECKUX MPOIiec-
COB C TOMOIIbIO0 KBAHTOBOXUMHUYECKUX pacueToB. [loka3zaHna BOZBMOKHOCTh MOTYYEHHs TOUHBIX JaH-
HBIX O CTPYKTYpe KaTtanuzaropa. [IpoBeneH cpaBHUTEIbHBINA aHATU3 YIHEPTETUKH ITPOLIECCOB a7copO-
[[UU U PA3IMYHBIX CTAJANM MEXaHU3Ma JJIs MPOIIECCOB, MPOTEKAIONINX 0e3 KaTaanu3aTopa, Ha MOJeIb-

HBIX 4aCTHUlax 1 Ha BOHB(I)paMCO,Hep)KaH_[I/IX T'eTCPOIIOJINCOCANHCHUAX.

AHaTaubis

Pabora cknmanmaemnma 3 48 crapoHak, 3msmrdae 15 mamronkay, 7 tabumin, 40 mitapaTypHBIX
KPBIHIII.

Kimouasers cnoer: DFT; npampe SCR; retapanoniznyusHHi Bagbppamy; aacopOubls; KBaH-
TaBaXiMIYHBIS pa3iiki; 6ap'ep aKTHIBAIIbI.

Mbrait nag3enait mpaisl 3'styJsieriia KBaHToBaXiMiqHae Jaciie/laBaHHe MEXaH13My KaTaliThl4-
Hara aJiHayIeHHs aKciay a30Ty Ha MaIdIIBHBIX Yaciinax W207%" i HaW,07, a Takcama nacieiaBaHae
azcopOLbIl Ha AAJ3E€HBIX YacIilax 1 Ha TeTIpamnoii3ayy’HHIX Bajlbdpamy. Y pamkax Aaja3eHai
npatibl Obly majadpaHbl METa] 1acielaBaHHAY reTIPareHHbIX KaTaliThIUHBIX Mpalpcay 3 JanaMmorai
KBaHTaBaxIMIYHBIX pasiikay. [TakazaHa MardeIMacilb aTpbIMaHHS JaKJIaIHBIX JAJ3CHBIX a0 CTPYK-
Typbl KatanizaTapa. [IpaBen3eHsl mapayHalbHBI aHAII3 SHEPTETHIKI Mparpcay aacopOIbii 1 PO3HBIX
CTa/bIil MeXaHI3MY JUIs Mpanpcay, sSKis npaxo34ipb 0e3 KaTtaizarapa, Ha MaJdJIbHbIX Yyaclilax 1 Ha

BaIb(paM3MSIIYAIbHBIX T€TIPANIONIZTYUIHHAIX.

Annotation

Work consists of 48 pages, contains 15 figures, 7 tables, 40 references.

Keywords: DFT; SCR process; tungsten heteropolycompounds; adsorption; quantum-chemi-
cal calculations; activation barrier.

The aim of this work is a quantum-chemical study of the mechanism of nitrogen oxides cata-
lytic reduction on model particles W-O7%" and H2W-0Oy, as well as the study of adsorption processes
on these particles and on tungsten heteropolycompounds. In this work a calculational method for
studies of heterogeneous catalytic processes in terms of quantum chemistry was selected. The possi-
bility of obtaining accurate data on the structure of the catalyst was shown. A comparative analysis
was conducted on the energetics of adsorption processes and various stages of the mechanism for
processes without a catalyst, considering both model particles and tungsten-containing heteropoly
compounds



