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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dizuko-xiMivHi B1acTUBOCTI rpadeHy, IOBEPXHI Ta MPUIIOBEPXHEBUX 1IAPiB ajiMa3y, aJIMa3HUX Ta METAJIEBUX

HAaHOCTPYKTYpPOBAHUX IJIiBOK.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physicochemical properties of graphene, diamond surface and subsurface layers, diamond and metal

nanostructured films.

Pedepar yKpaiHCBKOIO:

O6'exT pocimkeHHs: (i3UKO-xiMiyHi ITpoljecy Ha IOBEPXHi Ta y IPUIIOBEPXHEBUX LIapax ajMasy Ta y rpadeHi;
METOJI OTPUMAaHHSI Ta JOCJIiIKEHHSI BJIaCTUBOCTEN HAHOOCTPIBLEBUX i HAHOCTPYKTYPOBAaHMX METaJIEBUX ILJIiBOK.
Merta: excriepuMeHTabHe Ta TEOPETUYHE AOCiIKEeHHS (i3UKO-XiMiUHMX BIaCTUBOCTEN IOBEPXHI Ta
IIPUIIOBEPXHEBUX 1apiB asmasy, rpadeny, rpadany, aIMa3HUX i MeTaJIeBUX HAHOCTPYKTYPOBAHUX IJIiBOK [1JIsI
BCTAHOBJICHHSI B3a€MO3B'SI3KY iXHiX CTPYKTYPHUX, €JIEKTPOHHUX Ta afCcOPOLiiHMX XapaKTepuCTUK MeTtonu
IOOCJIiIKEHHS Ta NepeJliK anapaTypu: A4J1s1 MOJeJII0BaHHs IOBEPXHi ajiMa3y Ta rpadeHiB BUKOPUCTOBYBAJIN
KBAaHTOBO-XIMi4Hi METOIX; 1JIs1 OTPUMAHHS Ta AOCIIIKEHHS METAJIEBUX OCTPIBLEBUX IVIIBOK - €KCIIEPUMEHTAJIbHI
(TepmiyHe HaNMJIEHHS y BaKyyMi, €JIeKTPOHHA MiKPOCKOIIis Ta 03Ke-CIIEKTPOCKOIIisl, MaCcC-CIIEKTPOMETPIs).
HaBegeHi pe3ysibTaTy KBAaHTOBO-XiMiYHOTO MOJI€JII0BaHHS BIIOPSIKOBAHUX II0BEPXOHb anmasy (100)-241, (111)-241 Ta
IIOBEPXOHB, 1[0 MICTSITh BAKAHCIHI Ta KOMILJIEKCHI AedeKTH; rpadeHiB pizHoi popmu, po3Mipy Ta TUIY KDOMKUY;
rpadeHiB i3 niHiitHUMY nedektamu. OnucaHi reOMETPUYHi 1 €JIeKTPOHHI XapaKTepUCTUKU droporpadeHis i
oKcuiB rpadeHiB, BCTAHOBJIEHI 0COOJIMBOCTI MEXaHi3MiB I0YaTKOBUX CTaZliil pOCTY aJIMa3HUX IJIiBOK HA aJIMa3HUX i
KpEeMHieBUX IifKiaakax. [IpefcrasieHi pe3ybTaTu eKCIIepUMEHTAIbHUX JOCIIIPKEHD 3 OTPMMAHHS Ta
IOCJIiIPKEHHS eJIeKTPOQI3NYHUX i KaTaTiTUYHNUX BJIACTUBOCTEN J1a60PaTOPHUX 3pa3KiB HAHOOCTPIBLEBUX i
HAaHOCTPYKTYPOBaHUX METaJIeBUX IJIiBOK. Pe3ysibTaTu anpo6oBaHo y Bupo6HuLTei Ha TOB "EnemeHT-
I[TepersoproBay” i Ha TOB "T/] 3anopixcknodioc" Ta BIIPOBAJIKEHO B HABYAJIbHY I HAYKOBY JislJIbHICTD
3anopi3pKOro HalioHAMBHOTO Ta 3aMoPi3pKOro HALiOHAIBHOTO TEXHIYHOTO YHiBepcuTeTiB. O61aCcTh 3aCTOCYBaHHS:
MIKpO- Ta HAaHOEJIEKTPOHIKa, ajibTepHAaTHBHA €HepreTyKa, IpuiIafobynyBaHHs, XiMiYHa IPOMHUCIIOBICTS,

reTeporeHHMN KaTaJis.

Pedepar aHIJIiHCBKOIO:

The object of study - physical and chemical processes on the surface and in the subsurface layers of diamond and
in graphene; methods of formation and study of the properties of nano-island and nanostructured metal films. The
goal of the work: experimental and theoretical study of the physical and chemical properties of the surface and
subsurface layers of diamond, graphene, graphane, diamond and metal nanostructured films in order to establish
the relationship between their structural, electronic and adsorption characteristics. Research methods and
equipment list: quantum-chemical methods for modeling the surface of diamond and graphene were used; for
formation and study of metal island films - experimental methods were used (thermal deposition in vacuum,
electron microscopy and Auger-electron spectroscopy, mass spectrometry). The results of quantum-chemical
modelling of ordered diamond (100)-241, (111)-241 surfaces and surfaces containing vacancy and complex defects
and also of graphenes of various shapes, size and type of edge and graphenes with linear defects are presented.
Geometric and electronic characteristics of fluorographenes and graphene oxides are described, features of the
mechanisms of the initial stages of diamond films growth on diamond and silicon substrates are established. The
experimental results of formation and study of the electrophysical and catalytic properties of laboratory samples
of nano-island and nanostructured metal films are presented. Results are introduced in production process at
"Zaporizhskloflux Trade House" LTD and LLC "Element-Converter", and in the educational and scientific activities
of the Zaporizhzhya National and Zaporizhzhya National Technical Universities. Possible application: micro- and



nanoelectronics, alternative energy, instrumentation, chemical industry, heterogeneous catalysis.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: KBaHTOBO-XiMi4Hi MOZIEJI B3a€MOii 4aCTHHOK afCOPOATIB i3 TOBEPXHEID

BYyIJIELIEBUX MaTepiaiB MeTonuka GpopMyBaHHS MeTaleBUX HAHOCTPYKTYP Pi3HOTO PO3Mipy Ta TOMOJIOTII.

Hassa HTII aHrJificbKo10: Quantum chemical models of adsorbates interaction with carbon materials

surface. Formation procedure of metal nanostructures with different size and topology.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3p 3aCTOCYBaHHS: Mikpo- Ta HAHOEJIEKTPOHiKa, MaTePiao3HABCTBO, FeTePOreHHUI KaTaJis,

Ipuafo0yayBaHHS.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Haseneni pesysbraTyi KBAHTOBO-XIMIYHOTO MOJIE/IIOBAHHS BIIOPSIKOBAHUX MOBEPXOHB anmasy (100)-
241 (111)-241 Ta noBepXOHb, IO MiCTSATh BAaKAHCIMHI Ta KOMIIEKCHI AedekTy; rpadeHiB pizHoi popmu, po3mipy i
TUITy KpPOMKY; rpadeHiB i3 siHiliHuMu gedexramu. OnucaHi reoMeTpuyHi i eJIeKTPOHHI XapaKTepUCTUKU
droporpadeHiB i okcuziB rpadeHiB, BCTAHOBJIEHI 0COOIMBOCTI MEXaHi3MiB [104aTKOBUX CTalil POCTY aJIMa3HUX
IJTIBOK Ha aJIMa3HUX i KpeMHieBUX Mifknankax. [IpencrasieHi pe3yabTaTy €KCIIEPUMEHTAIbHUX AOCIIIPKEHbD 3
OTPUMAaHHS Ta AOCTIMKEHHS eeKTPOPi3NYHNX i KATATITUYHUX BJIACTUBOCTEN JJAOOPATOPHUX 3PA3KiB

HaHOOCTPIBLEBUX i HAHOCTPYKTYPOBaHMX METAJIEBUX IIJIiBOK.

ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:

BnyiuB HTII Ha moBKiJjjis:

BnpoBanykenHss HTII: Boposamxeno

ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: -
3aKiHYeHHs eTamny:

Crno>kuBavi NpoAyKiuii: MOHY

IlepcnekTHBHI PUHKH: Vkpaina
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OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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