Kondepenuist Moroaux yuenux «IlizcrpuradiBcbki untanus — 2019»,
27-29 Tpasus 2019 p., JIsBiB

VK 519.876.5, 66.011

MATEMATHUYHA MOJAEJIb OKUCHEHHSA YAJHOI'O
I'A3Y: BIIVIUB CTPYKTYPU ITIOBEPXHI KATAJIIBATOPA

Ipuna Pu:xa
Harionanehuii yHiBepeuTteT “JIpBiBChKa mosiTexHika”, ira.saj@gmail.com

PosrnssHyTo  MaTeMaTMUHY ~— MOJENb  peakmiiHO-Iu(y3iMHMX  IpOIeciB
KaTaJliTHYHOTO OKWCHEHHA damHoro razy (CO) Ha moBepxHi miatuHOBOro (Pt)
KaTaJlizaTopa Ha OCHOBI y3araiapHeHHs Moneni Kpimep-AiicBipt-Eptna (KEE) [1],
sKa BpaxoBye 0coOnMMBOCTI MexaHi3My JleHrmiopa-I'iHmenByaa [2] mpoXomKeHHS
ximignol peakuii. [IpoBeaeHO YMCIOBHIt aHami3 Mojei Ha noBepxHi Pt(111), sika,
Ha BigMmiHy Big rpani (110), € criiikoro y crpykrypi (1x1) 1 mim miero
agcopboBanoro CO He mepeOynoByeThest 10 HOBUX KoHGirypauiii [3]. [ToBepxus
KaTaji3aTopa BBaKAETHCS IUIOCKOIO 13 3a/IaHOI0 JJEKAPTOBOIO CUCTEMOIO KOOPANHAT
XOY. Temneparypa katamizatopa T € CTaJOI0 i BUCTYIIAE€ 30BHIIIHIM ITapaMeTpoM
Mozeni.CucreMa KiHETHIHUX PIBHSAHB, SKi OMUCYIOTh 3MiHY B 4Yaci MOBEPXHEBHX
nokputTiB agcopbosanux CO (U ) ta kucHio O (V) Ha MOBEpXHi KaraizaTopa Mae
sursin [4]:
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PiBusinnst (1)-(2) cknamaroTh JBOBHUMIPHY MaTeMaTH4HY MOJIENb IPOLECY
OKHMCHEHHsI YaJHOTO Ta3y Ha IOBEpXHI IUIATUHOBOIO KaranmizaTopa. BennumHn
napameTpiB, 0 BUKOPHCTOBYBAIUCS B YHCIOBHX PO3pPaxyHKax, HaBeneHi B [4].

Hus cuctemu (1)-(2) mpoaHami30BaHO MHMTaHHS CTIHKOCTI CTalliOHAPHHUX

PO3B’SI3KIB (us,vs). [Toka3aHo, WO A1 JOBUIBHUX MaplialIbHUX TUCKIB Py 1

Po, ~107° top cucrema (1)-(2) e crifikolo, a TOMy 00JacTi aBTOKOJHMBHOTO

peXUMy (CIIPHYMHEHOTO HecTiHKicTio Xomnda) s 3alaHuX MapamMeTpiB MoJIel He
icHye. YMOBM BHHHMKHEHHS Oidypkaiii TropiHra He BUKOHYIOTBCS, TOOTO cHcTeMa
3aJIMIIAETHCS CTIHKOIO 32 HAasBHOCTI ANQY3iHHNX e]eKTiB.

OTpuMaHO eKcIepuMeHTalbHO crioctepexyBany Ha Pt(111) [3] Gicrabinbry
MOBEIIHKY KaTamiTmyHOoi peaknii okucHeHHs CO. Cucrema NepexoguTh BiJ
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CTIHKOTO CTaHy 3 BHCOKOIO KaTaliTHYHOIO AaKTHUBHICTIO, KOJHM Ha MOBEPXHI
KaTajizaropa nepeOyBatoTh agcopboBai Mosiekynu CO 1 aTOMU KHCHIO, [0 1HIIOTO
CTIMKOTO CTaHy 3 HHM3bKOIO KaTAJTITUYHOIO aKTHBHICTIO, Koiu ancopboBanuit CO
0J10Kye afcopOLi0 KHCHIO 1 BEJIMYMHA TOBEPXHEBOT0 MOKPUTTs O mazae.

Iepexin y cramioHapHHH PEXUM CYHNPOBOJUKYETHCS 3MEHIICHHSM BHXOAY
peakuii, TOMy IIpU HPaKTUYHOMY KOHCTPYIOBaHHI ITOBEpPXHI Karaji3zaropa Ciix
BUKOPHCTOBYBATU KpUCTAIITH 3 poOouoto rpanHio (110), OCKiNbKM Ha OCTaHHIN
MOXIJIMBHI aBTOKOJIMBHHUN pEXUM XiMiuHOi peakuii okucHeHHs CO.

1. Krischer K., Eiswirth M., Ertl G. Oscillatory CO oxidation on Pt(110): Modeling of
temporal self-organization // J. Chem. Phys. — 1992. — Vol. 96, no. 12. — P. 9161-9172.

2. Langmuir I. Heterogeneous reactions. Chemical reactions on surfaces // Trans. Faraday
Soc. —1922. — Vol. 17. — P. 607-620.

3. Imbihl R, Ertl G. Oscillatory kinetics in heterogeneous catalysis // Chem. Rev. — 1995.
—Vol. 95, no. 3. — P. 697-733.

4. Kostrobij P., Ryzhal., Markovych B. Mathematical model of carbon monoxide
oxidation: influence of the catalyst surface structure // Math. Model. Comput. — 2018. —
Vol. 5, no. 2. — P. 158-168.

5. Ehsasi M., Matloch M., Frank O., Block J. H. Steady and nonsteady rates of reaction in
a heterogeneously catalyzed reaction: Oxidation of CO on platinum, experiments and
simulations. // J. Chem. Phys. — 1989. — Vol. 91, no. 8. — P. 4949-4960.

MATHEMATICAL MODEL FOR CARBON MONOXIDE OXIDATION:
INFLUENCE OF THE CATALYST SURFACE STRUCTURE

A mathematical model of reaction-diffusion processes is built for the Langmuir-
Hinshelwood mechanism on the surface of metal catalyst. It takes into account the
peculiarities of occurrence of oxidation reaction on platinum surface. Mathematical
modeling of CO oxidation process was carried out for Pt(111) surface, of which, unlike
(110) facet, the structural phase transition is not characteristic. Stability regions of reaction
and conditions for Hopf and Turing instabilities to arise were investigated. It was
established that system is stable at partial pressures ~107° Torr. Therefore, the region of
auto-oscillatory mode does not exist for the given model parameters. The qualitative
agreement of results for numerical modeling with experimental data for CO oxidation
reaction on Pt(111) was obtained.
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