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Pedepar:

1. luceprarifina po60oTa MpucBsYeHa LiJIeCIPSIMOBaHiil MoudiKailii ONTUKO-CIEeKTPATbHUX, €JIEKTPUYHUX,
TEIJIONPOBIIHUX Ta (POTOKATANITUYHUX BJIACTUBOCTEM OKCULY LIMHKY LIJIIXOM [IOHMKEHHS PO3MipHOCTI CUCTEMU i
3MiH TEXHOJIOTIYHUX IPOLIECIB 171 OTPUMaHHS €(PEKTUBHUX 6araTo(yHKIiOHAJIBHUX MaTepiasliB AJ1s
OIITOEJIEKTPOHHUX NpUafiB. B pe3ybTaTi HOCHIIKEHb €JIEKTPUYHHUX 1 TEIJIONPOBITHUX BJIACTUBOCTEN KOMIIO3UTIB
Ha OCHOBI HaHO- Ta MIiKPOIIOPOIIKIB OKCUIY IIMHKY, BCTAHOBJIEHO, L0 MiABUILEHHS KoedillieHTa TeIIoNPOBiTHOCTI
KOMIIO3UTY IPY4 BUKOPUCTAHHI HAHOIIOPOUIKY 3aMiCTh MiKpOnopoKy ZnO 3yMoBJIeHe 6a/1iCTUYHOIO
TEIJIONPOBiIHICTIO, 3DOCTAHHSIM €KCUTOHHOI TEIJIONPOBiAHOCTI Ta 3MEHUIEHHSIM KOHTAKTHOTO TEILJIOBOTO OIOPY.
[TpoBeneHO HOCTiIKEHHS HU3bKOTEMIIEPATyPHUX CIIEKTPIB POTOMOMIHECHEHILIil HAHOCTPYKTYP ZnO, BUPOIEHNX
rifpoTepMiyHUM MeTOZOM. BusiBieHO Ta iHTEpIPeTOBAaHO JBa YiTKO BUPaXKeHi MiKu: 6ibll iHTEHCUBHUIA 3
MakcuMyMmoM 1ipu 3,36 €B i meHnm inTrencusBHui rpu 3,32 €B. Ha 0CHOBI IpOBEAEHUX NOCIIIIKEHD
TEPMOCTUMYJIbOBaHOI itoMiHecueHii (TCJI) HaHoCTpyKTyp ZnO, BUPOLIEHUX 3 apoBOi (asu Ha candiposiii

niaxiaanni, orpuMana indopmatiis po nNprupoay ixHboi “3e1eH0i” CMyTu BUIIPOMiHIOBaHHS. Bu3HaueHO napameTpu



LIEHTPiB IPUJIMIIAHHA: €HEepPrilo ioHi3allii MacToK, rnepepis 3axoIIeHHs HOCIIB 3apsaAy NAaCTKOI Ta YaCTOTHUM
daxTop. OTpuMaHi pe3ysbTaTy AOCIiIKeHb JIIOMiHEeCLeHLii HAHOCTPYKTYP ZnO € BasKJIMBUMU JJIsl CTBOPEHHS
eeKTUBHUX CBIiT/IOLiofiB Ta J1a3epiB Ha ixHill OCHOBI. [lociIpkeHo BIJINB iOHHOTO 60MbapAyBaHHs Ha
(POTOKATAJIITUYHI BJIACTUBOCTI HAHOCTPYKTYP OKCUJy LIMHKY, BUPOLIEHNUX 3 NApOBOi (a3 Ta rilpoTepMiuHUM
MEeTOZIOM. BCTaHOBJIEHO, IO 17151 HAHOCTEP>KHIB ZnO, BUPOIIEHUX 3 IapOBOi (pa3y, nepeBaxkaloynumu gedexramu
ITIOBEPXHi € BaKaHCil IMHKY, a 1719 HAHOCTEP KHIB, BUPOIIEHUX FiIPOTEPMIYHAM METOIOM O BUCOKA KOHLEHTpAllis
ripOKCUJIbHUX TPYIL. BusiBieHni 3HauHMi ePeKT NiABUILEHHS BUAKOCTI pO3KIalaHHs OapBHMKA IIif Aielo
€JIEKTPUYHOTO T10JIs1 3yMOBJIEHUI €(PEKTUBHIIIAM [1€PEPO3NOAIIOM 3aPsIiB Ta OiJIbIIOIO KiJIbKICTIO TiAPOKCUIIBHUX
panuKasiB Ha MOBepxHi KaTasizaropa. [IpoBesieHO paKkTaabHUI aHAI3 TOBEPXHI CUHTE30BaHUX HAHO- i
MYKDPOCTPYKTYP OKCHUJy LMHKY. PO3PO6JIEHO TEXHOJIOTiI0 OTPMMaHHS HAHOKOMITO3UTHUX (POTOKATAi3aTOPiB Ha
OCHOBI OKCUJly IMHKY Ta IOpPYyBaTOro kpemHiio (ZnO /p-Si). [IpogeMOHCTPOBaHO, 10 “HaHOKBITU ZnO MaloTh 6isbll
PO3BMHEHY IIOBEPXHIO MIOPIBHSHO 3 MJIiBKAMU YY1 BEPTUKAJIbHO OPiI€EHTOBAHMMU HAaHOCTEP>KHSIMU OKCUTY LIMHKY.
P03p006s1€HO TEXHOJIOTiI0 OTPUMAaHHS HAHOKOMITO3UTHUX (POTOKATAIi3aTOPIB HA OCHOBI HAHACTEPIKHIB OKCUAY
LIMHKY Ta 6imapy okcugy rpadpeny (ZnO/rGO). OuiHeHO NOTJIMHAHHS BiTHOBJIEHOTO OKCUAY rpadeHy y BUIUMOMY
CIIEKTPaJIbHOMY Jiara3oHi Ta po3paxoBaHa MiHiMasIbHa €HEpris eJIEKTPOHHOTIO nepexony. JoCmigKeHo KaTaliTUYHi
BJIACTMBOCTI HAHOKOMIIO3UTA [IPU Jlerpajallii MeTUJIOPaHKy Ta 3[iICHEHO ITOPIiBHAIbHAN aHAaJi3 3

XapaKTepUCTUKaMU OKpeMo B3sTuX 6imapy rGO ta HaHOCTpPYyKTyp ZnO.

2. The dissertation is devoted to the purposeful modification of the optical-spectral, electric, heat conductivity and
photocatalytic properties of zinc oxide by means of lowering of system dimensionality and changes of the
technological processes in order to obtain the effective multifunctional materials for the optoelectronics. The
investigations of the electrical and thermal conductive properties of composites based on nano- and
micropowders of zinc oxide established that growth of the thermal conductivity of the the nanocomposites of ZnO
in comparison with the microcomposites was caused by ballistic thermal conductivity, increasing of the exciton
thermal conductivity and a decreasing of the contact thermal resistance. The low temperature photoluminescence
spectra of ZnO nanostructures grown by hydrothermal method were investigated. There were observed and
interpreted the two distinct peaks: more intensive one with a maximum at 3,36 eV and less intensive at 3,32 eV.
Study of the thermally stimulated luminescence (TSL) of ZnO nanostructures grown from a vapor phase on a
sapphire substrate provided information about the nature of their green emission band. The parameters of the
adhesion centers are determined: the trap ionization energy, the trap carrier trapping cross section and the
frequency factor. The investigations of ZnO nanostructures luminescence are important for creating of the
effective LEDs and lasers based on them. The effect of ion etching on the photocatalytic properties of zinc oxide
nanostructures grown from a vapor phase and by the hydrothermal methods have been investigated. It was found
that zinc vacancies were predominant for ZnO nanorods grown from a vapor phase, whereas for ZnO nanorods
grown by hydrothermal method o a high concentration of hydroxyl group plays the most important role. A
significant effect of the dye decomposition rate increasing under the action of an electric field has been found,
which was associated with a more efficient charge redistribution and more high hydroxyl radicals’ concentration
on the catalyst surface. The fractal analysis of the surface of the synthesized nano- and microstructures of zinc
oxide was performed. The technology of producing of the nanocomposite photocatalysts based on zinc oxide and
porous silicon (ZnO /p-Si) have been developed. ZnO nanowires are characterized by a more developed surface in
comparison with the films composed of the vertically oriented zinc oxide nanorods. The technology of production
of the nanocomposite photocatalysts based on zinc oxide nanoparticles and graphene oxide bilayer (ZnO /rGO)
have been developed. The absorption of reduced graphene oxide in the visible spectral range was estimated and
the minimal electron transition energy was determined. The catalytic properties of the nanocomposite in the
degradation of methyl orange were investigated and the comparative analysis of bilayer rGO and ZnO
nanostructures was carried out.
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