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MoBga guceprariii:
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Tema gucepranii:
1. MogenioBaHHS aficopbliii ra3iB Ha MOBEPXHi EpPexinHUX METaliB

2. Modeling of gas adsorption on transition metal surfaces

Pedepar:

1. B pucepTaniiHiil poboTi peCcTaBleHo Pe3yIbTaTh MOEJIIOBAaHHS afncopoLii ra3iB Ha IOBEPXHI epexiTHuX
MmeTaiB. ['0J10BHY yBary npupineHo afcopo6uii BogHIo Ha nosepxHi (110) W ta Mo, cTpyKTypaM Ta KiHeTUlLli afcopoLii
kucHio Ta CO Ha nosepxHi Pt(111), a Tako>x KaTaniTuuHii peakuii okucaeHHs CO. B po6oTi nposegeHo MoHTe Kapio
MOJIEJIIOBAaHHS "B PeallbHOMY 4aci’ KiIHeTUKY HU3bKOTEMIIepaTypHOi aicopoLii BOJHIO Ta AeiTepilo Ha IOBEPXHi
W(110) Ta Mo(110) Ta npoaHasnizoBaHO poJib BHYTPILIHIX Ta 30BHIIIHIX NlepeiCTaHiB y AXCOLiaTUBHIN afcopoLii
BOJHIO Ha IIOBEPXHI lepexigHMX MeTasliB. OfHi€l0 3 FOJIOBHMX YMOB IIPU MOJI€JII0BaHHI (POPMYBaHHS CTPYKTYP
ancopOOBaHUX IJIIBOK € afleKBAaTHE BPaXyBaHHS JIAT€PAJIbHOI B3aeMOZii MK aicOpOOBaHUMU MOJIEKYJIAMHU, SIKE
BKJIIOYAE SIK NPSIMY B3a€MOJLiIO (€JIEKTPOCTAaTUYHY Ta OOMIHHY), TaK i HENPSAMY (4epe3 eJIeKTPOHU MigKIaanHKY). Taxk,
IIpaBUJIbHE YpaxXyBaHHs JlaTepaslbHOI B3aeMOJIii P MOZEJIIOBaHHI 103BOJINJIO IOSCHUTH MeXaHi3M (OpMYyBaHHS
CTpyKTYp 11iBOK CO Ha Iy1aTuHi. 3arporOHOBAaHO HOBY MOJEJb KaTaliTUYHOI peakuii okucaeHHsd CO, y
BiATIOBiTHOCTI 3 SIKOIO XiMiYHO aKTUBHMMU € aTOMU KUCHIO, 1[0 po3TanoBaHi B hcp agcopbuiiiHux 1ieHTpax Ha
nosepxHi Pt(111). B pamkax uiei mogeni TTI] cnexktpu aJist CO-O miiiBoK, 0 OMUCYIOTh MIBUIKICTb PeaKLii



OKHCJIEHHS, BiITBOPIOIOTh €KCIIEPUMEHTAJIbHI CIIEKTPHU SIK 1711 BUNIAAKY ifeanbHoi p(2x2) cTpykrypu miiBku CO-

O/Pt(111), Tax i g1 IIIiBKY i3 CTPYKTYPHUMHU edeKTaMu.

2. The results of modeling of gas adsorption on transition metal surfaces are presented. Main attention is focused
on hydrogen adsorption on (110) W and Mo surfaces, on the structures and adsorption kinetics of oxygen and CO
on Pt(111) and on the catalytic CO oxidation. Kinetics of low-temperature hydrogen and deuterium adsorption on
W(110) and Mo(10) surfaces have been studied by the "real-time" Monte Carlo simulations. The role of the intrinsic
and extrinsic precursor states in hydrogen dissociative adsorption on the transition metal surfaces is analyzed.
Recently reported qualitative dependence of the adsorption characteristics on variation of the H2 flux is described
in terms of the dynamical equilibrium between incident and desorption fluxes and improved conditions for
accommodations for the hydrogen molecules at high incident fluxes. One of the main aspects in the modeling is an
adequate account of lateral interaction of adsorbed particles, which includes both direct (electrostatic and
exchange) andindirect (through substrate electrons) interactions. In particular, proper account of the lateral
interaction has allowed for explanation of the mechanism of formation of the CO and oxygen structures on the
Pt(111) surface. A new model of catalytic CO oxidation reaction, in which only oxygen atoms in hcp-type threefold
adsorption sites on the Pt(111) surface are chemically active, is suggested. Within this model, the TPD spectra of the
coadsorbed CO+O films, which represent the rate of CO oxidation, do resemble experimental data for a perfectly
ordered p(2x2) structure of CO+O /Pt(111) film as well as for the film with structural imperfections.
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