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Tema gucepranii:

1. HocnimxeHHs agcopObLiiiHOi B3aeMOii KMUCHIO Ta MOHOOKCUY BYTJIELIO 3 NoBepxHelo (110) MoHOKpucTana
MoJtibaeny.

2. Investigation of adsorption interaction of oxygen and carbon monoxide with the surface (110) of molybdenum
single crystal.

Pedepar:

1. B pucepTalii eKCiepMMEHTaIbHO NOCIIIPKEHO afcOPOLifiHy B3a€MO/iI0 KUCHIO (BKJII0YAI04X (POPMYBaHHS
OKCHJIHOTO HaHOIIApy) Ta MOHOOKCU/Y ByTJleLo 3 noepxHeto (110) MoHOKpucTana Mosibaeny. JJocmimKeHHs
IIPOBOJIMJINCH Y HAJJBUCOKOBAKyYMHIll yCTaHOBLi TUITy "YOpHa Kamepa", 110 Jajio 3MOTy 3a0e31eYrTH BaKyyM
nopsaxy 10-11 Top Ta 3anobirru HebaXkaHOMY BIIMBY BTOPMHHUX [IPOLIECIB HAa CTiHKaxX Kamepu. J1jis1 BUBYEHHS
KiHeTuKU aacop6bwii O2 Ta CO BUKOPUCTOBYBABCSI METOM, MOJIEKYJISIPHOTO IIy4YKa IIPU TEMIIEpPaTypi rasy B
edysuBHOMY mKepeti 78-1000 K Ta 3a pisHux Temreparyp niaknanxu 78-2300 K. Bce e Hapano CopusTiInBy
MOXJIMBICTb 7151 BUBHAUEHHSI [IiICHOTO CKJIafy AecOpOOBaHMX IIPOMYKTIB Ta KIHETUKHU afcOPOLiiHUX IIPOLIECB.
BcTaHOBJIEHO IMOBipHI MEXaHi3MU YTBOPEHHSI a,cOPOOBAHMUX IIAPiB Ta POJIb BJACHOTO i 30BHIIIHBOTO NEPEICTAHIB B
agcop6uitHomy npoueci st cucrem 02-Mo(110) i CO-Mo(110). BuznayeHo koedillieHT! MPUIUIAHHSI MOHOOKCUTLY

BYIJIELIO Ta KMCHIO Ha TIOBEPXHi MoJIibfeHy. BusiBiieHO 0co6MBOCTI POpMYBaHHS OKCHUIHUX HAHOIIAPIB Ta



KOPO3iMHOrO pylHyBaHHs noBepxHi Mo(110) npu okucHeHHi. Po3paxoBaHa IMOBIPHICTb 3aXOIJIEHHSI aTOMa
MOJIibZeHy B OKCUIHUI CTaH IPU OKUCHEHHI. BCTaHOBJIEHO BIJIUB JlaTepajibHOI B3aEMOJii MK aficopboBaHUMU
MOJIEKyJIaMU Ha KiHEeTUKY a/icOpOLiiiHO-eCcOpOLifHUX NPOLeCiB. Y BUIANKy OKCHIIB JIaTepaslbHA B3aEMOJIs €
IPUTSITaJbHOIO, 10 3yMOBJIIOE MiIBULLIEHHS TEPMOCTIIKOCTI OKCUIHOTO APy Ha MOBEPXHi. [I71s1 MOHOOKCULY
BYTJICLIO BUSIBJIEHA BiAIITOBXYBAaJIbHA B3a€MOist MK MoJieKysaMu CO, BHACIIIIOK SIKOI 3'IBJISIETBCSI TOHKA
cTpyktypa y cuektpi TTI]] B HuU3pKOTEMIIEpaTypHiil ?-das3i.

2. The thesis deals with experimental investigation of the adsorption interaction of oxygen (including the
formation of the oxide nanolayer) and CO with the surface (110) of the single crystal of molybdenum. The research
is performed in the ultra high vacuum "black chamber”, which allows us to conduct a vacuum procedure at 10-11
Torr and eliminate the distorting effects of the secondary processes on the walls of the chamber. In order to study
the kinetics of adsorption of O2 and CO, the molecular beam method was used at the effusive gas source
temperature 78 - 1000 K and at different substrate temperatures (78 - 2300 K). This provided the unique
opportunity to determine the true composition of the desorbed products and kinetics of the adsorption processes.
The role of both intrinsic and extrinsic precursors has been revealed and probable mechanisms of the adsorbed
layers O-Mo (110) and CO-Mo(110) formation have been proposed. The sticking probabilities of CO and O2 on the
molybdenum surface have been determined. The features of the formation of oxide nanolayers and corrosion
destruction of Mo(110) surface during oxidation were revealed. The probability of capturing an atom of
molybdenum in the oxide state at the oxidation process has been calculated. The influence of lateral interactions
between the adsorbed molecules on the kinetics of adsorption-desorption processes has been found out. In the
case of oxides the lateral interaction is attractive, which leads to an increase in the thermal stability of the oxide
layer on the surface. For carbon monoxide, a repulsive interaction between molecules of CO has been revealed.
This interaction results in the emergence of fine structure spectrum of TPD in a low-temperature ?-phase.
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