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II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eTamny. JJocnifKeHHs afCcOPOLifHMX Ta KaTaJliTUMHUX [TPOLLECiB HA MOHOKPUCTAJIiYHiii TOBEPXHi METaJIiB,

OKCHUIHUX TUTiBKax Ta HAaHOOUCIIEPCHUX OKCHUIAX.
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimkeHHs afcOPOLiHUX Ta KaTaliTUYHUX [IPOLIECiB HA MOHOKPUCTAJIUHiM MOBEPXHi METaiB, OKCUTHUX

TJTiBKax Ta HaHOOUCIIEPCHUX OKCHAX.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of adsorption and catalytic processes on metal single crystal surfaces, oxide films and nanodispersed oxides.

Pedepar yKpaiHCBKOIO:

Merta HIIP: excnieprMeHTaIbHE SOCIIIKEHHS i MOZeJII0BaHHS afcOpOLiiHO-1eCcOPOLiiHMX TPOLECiB i XiMIUHNX
peaxliiil Ha NOBePXHi MeTaJsiB, BUBYEHHS ITpolecy GOpMyBaHHS i BIACTUBOCTEN OKCUIHUX HAHOKOMIIO3UTIB,
CTBOPEHHS TeOpii TepTs i 3MalllyBaHHS 3 METOI0 PO3POOKM OCHOB HOBUX TEXHOJIOTIHM KEPYBAHHS CTPYKTYPOIO
IIOBEPXOHb, X TPAHCIIOPTHUMHU, KaTaJiTUYHUMU i TPUOOJIOTIYHUMHU BIACTUBOCTSIMUA. O6'€KTU HOCTiIKEHHS:
aTOMHOYMCTI, OKCHIOBaHi i TIOKpUTI CyOMOHOIIapaMy MOHOKPHUCTaJIiuHi IOBEPXHi MOJIibIeHY, IOPOKHUCTI i
KOMIIO3UTHI HAHOOKCUIY, EIIITAKCiMHI IIJIiBKY BiCMYTY, IUIIBKA MacTUJIa. MeTOIM NOCiIKEeHHS: TeMepaTypHoO-
IIporpamMoBaHa AecopOliisi, METOJ, MOJIEKYJISIPHOTO Iy4YKa, AU(PaKLis NOBiIbHUX €JIEKTPOHIB, OJKe-€JIEKTPOHHA
CIIEKTPOCKOIIsl, BUMIPIOBaHHS IIOBEPXHEBOTO MTOTEHIiay, BUMIPIOBaHHS OIIOPY, MarHiTOOIIOPY i XOJIJIOBCKO]
HaIpyry, MeToM, MOJIeKYJISIPHOI AuHaMiky, meTos, MoHTe-Kapiio, MeToz, pyHKIiOHasa eJIeKTPOHHOI I'yCTUHMU. VY 3BiTi
HaBeJleHi pe3yabTaTu JociigxkeHs: 1. Teopii MiKpocKoivHUX MeXaHi3miB TepTs. 2. HoBoro metony o6po6ku
€KCIIepUMEHTAJIbHUX JAHUX PO PO3IOAin KOHLeHTpalii Audy3aHTa B 30Hi noBepxHeBoi audysii A1 po3paxyHKy
KOHLIEHTPaLifHOI 3aJ1e;KHOCTI KoedinienTa nudysii. 3. Ancop6ii 6apito Ha TOHKUX IIJTIiBKaX OKCUIY XPOMY,
BUPOILEHUX Ha rpadi (110) monibneny. 4. Komn'toTepHOro MOJI€JII0BaHHSI €JIEKTPOHHOI i aTOMHOI CTPYKTYpU
MoHomapiB. 5. Ancop6uii CO Ha uucTiit Ta MogudiKOBaHiil KUCHEM MOBEPXHSIX MOJi6aeny. 6. TexHosorii
BUTOTOBJIEHHS TIOPO’KHUCTUX HAHOYACTUHOK OKCUAY MeTaiy. 7. TepmopecopOLiiiHuX NpoLeciB i 6y1oBu
IIOBEPXHEBOTO I1apy HAHOKOMITIO3UTIB. 8. MexaHi3MiB [10BEpXHEBOTO PO3CiI0BaHHS HOCIiB CTpyMy Ha CyOMOHoOIIapax
Tb, H, D, ancop6oBaHux Ha noBepxHi Mo(110), po3ciioBaHHS HOCIiB [TOBEpXHEBUX €JIEKTPOHHUX CTAHAX EMiTaKCITHUX
mwiBok Bi. CopmysboBaHi 3a pedysnbratamu HIP ¢i3nyHi BUCHOBKY BaKJIMBi i MOXKYTb OYTY BUKOPUCTAHI /1715
PO3PpOOKU HAyKOBUX OCHOB TaKUX TEXHIYHMX HAIPSIMKIB i TEXHOJIOTIH SIK KaTaliTU4HI peakLlii Ha IOBEepXHi MeTaJliB,
BUKOPMCTaHHS HOBUX MaTepiaJliB AJIs 3MalllyBaHH4, KEPYBaHHS CTPYKTYPOIO IIOBEPXHI Ta ii BIaCTMBOCTSIMU,

CTBOPEHHS HAaHO- i CIIIHTPOHHUX IIPUCTPOIB.

Pedepar aHIJIiHCBKOIO:

The aim of the project to perform experimental investigations and simulations of adsorption-desorption processes
and chemical reactions on metallic surfaces, investigations of formation and properties of oxide nanocomposites,
development of theory of friction and lubrication for the purpose of elaboration of new technological
fundamentals for controlling structural, investigations of transport, catalytic and tribological properties of
surfaces. Objects of researches are atomically-clean, ooxidized and covered by submonolayers single-crystal
molybdenum surfaces, hollow and composite nanooxides, epitaxial bismuth films, films of lubricants. Research
approaches are temperature-programmed desorption, molecular beam technique, low energy electron diffraction,
Auger-electron spectroscopy, contact potential measurements, resistance, magnetoresistance, Hall voltage
measurements, molecular dynamics, Monte-Carlo, density functional techniques. In the report the following
results of investigations are considered: 1. Theory of microscopic friction mechanisms. 2. New method of
treatment of experimental data on distribution of dffusant concentration in a surface diffusion region for
calculation of concentration dependence of surface diffusion. 3. Adsorption of barium on thin chrome oxide films
grown on the molybdenum (110) face. 4. Computer simulations of electronic and atomic structure of monolayers. 5.
Adsorption of CO on clean and oxygen-modified molybdenum surfaces. 6. Fabrication technique for hollow
nanoparticles of metal oxides. 7. Thermal-desorption processes and structure of surface layer of nanocomposites.



8. Mechanisms of surface scattering of current carriers on Tb, H, D submonolayers adsorbed on the Mo(110)
surface and carrier scattering of Bi surface electronic states. Physical findings, formulated on basis of the Project'
results, are important and can be used for development of scientific fundamentals of such technical directions and
technologies as catalytic reactions on metallic surfaces, application of new lubricants, control of surface structure
and properties, production of nano- and spintronic devices.

Impexc YIK: 537.533.2;537.534;538.971, 537.533.2; 537.534; 538.971

Koau TemaTHYHHUX PYOPHK: 29.35.37
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Metoau ancop6uiitHoi Mogudikaii BIacTHBOCTEN OBEPXHI METAIIB i

HAaHOOKCHU/IiB: KaTaJIiTUUHI peakllii, TEPTS i 3MalllyBaHHS, KEPYBaHHS IIPOBITHICTIO i CTPYKTYPOIO HAHOOO ' €KTIB.

Hassa HTII aHr1ificbKOI0: Methods of adsorptive modification of properties of metallic surface and

nanooxides: catalytic reactions, friction and lubrication, control of conductance and structure of nanoobjects.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3b 3aCTOCYBaHHS:

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Pospo6siena HOBa BepCist METO/LY MOJIEKYJIIPHOI IMHAMIKY, 1110 6a3y€ThCsl Ha PIBHAHHSAX JIaHKeBEHa 3
KoediljieHTOM 3aracaHHsl, 3aJIeXKHUM BiJl KOOPJWUHATH i MIBUAKOCTI YaCTUHOK. Po3pobsieHa peHoMeHOoI0TiuYHA
Teopist TepTs, sSIKa BpaxoBye O6anaHC eHeprii B Tpubocuctemi. Po3pobieHo HOBUiT MeTog, anpokcumalii nudysinanx
npodinis cymoro PyHKLiN NoxuO0K. BcTraHoBieHo KpuTepiit HasiBHOCTI fucouianii CO Ha I0BEepxHi MeTay, 110
I'PYHTY€ETHCS Ha [IOJIOKEHH] MiKy TYCTUHM 28 CTaHiB KMCHIO. PO3p06iieHa HOBA TEXHOJIOTiS OJep>KaHHS

INOPOXKHNUCTUX HAHOYACTNHOK OKCUAY METAJTY.
CouiasibHO-eKOHOMIYHA cipsimoBaHicTh HTII:
Bnius HTII Ha moBKiJj1s:
BrnpoBaaykenHss HTII: Bnposamxeno
ITpakTnyHa peasnisanis HTII

IToyaTok eramy: 5 poxis.

3aKiHYeHHs eTamy:

Crnio>kuBavi NpoAyKii: IOH im. B.€.Jlamkapbosa, IT® iMm. M.M. Boromno6osa, lnctutyt meranodisuku im. I.B.
KypnromoBsa.

IlepcrieKTHBHI PUHKH: Hi/JIIPMEMCTBA €JIEKTPOHHOI TIPOMHUCIIOBOCTI.
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM

IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:

IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:

HasaBHicTb 0i3Hec-IJIaHY:

TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:

IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..

OuikyBaHHI TePMiH OKYIHOCTI (POKiB):

JopaTtkoBa iHdpopmamist:
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