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1. Inceprauiiina po60Ta IpUCBAYEHA LiijlecpsIMOBaHiil Moau@ikallii ONTUKO-CIeKTPaJIbHUX, €J1IeKTPUYHUX,
TEIJIONPOBIIHMX Ta (POTOKATATITUYHUX BJIACTUBOCTEN OKCULY LIMHKY HIJIIXOM [TOHVKEHHS PO3MipPHOCTI CUCTEMU i
3MiH TEXHOJIOTIYHUX IIPOLECIB 1171 OTPMMaHHS €(PEeKTUBHUX 6araTo(yHKIiOHAJIbHAX MaTepiasiB a1s
OIITOEJIEKTPOHHUX NPpUIaZiB. B pe3ysbTaTi HOCHiIKEeHb €JIEKTPUYHUX i TEIJIONPOBITHUX BJIACTUBOCTEN KOMIIO3UTIB
Ha OCHOBi HaHO- Ta MiKpPOIIOPOIIKiB OKCHIY LIMHKY, BCTAHOBJIEHO, 10 MiABUILEHHS Koe(illieHTa TEeNJI0NPOBITHOCTI
KOMIIO3UTY [IPY BUKOPUCTAHHI HAHOIIOPOLIKY 3aMiCTb MiKpOIopoKy ZnO 3yMoBjieHe 6a1iCTUYHOI0
TEIJIONPOBIIHICTIO, 3DOCTAHHAM €KCUTOHHOI TEMJIONPOBITHOCTI Ta 3MEHIIEHHSIM KOHTAKTHOT'O TEIJIOBOTO OTIOPY.
[TpoBeneHO HOCIiIKEHHS HU3bKOTEMIIEPATYPHUX CIIEKTPIB POTOJIIOMIHECHEHLIiI HAHOCTPYKTYP ZnO, BUPOIEHUX

rifpoTepMiYHMM METOLOM. BUsIB/IEHO Ta iHTEPIIPETOBAHO [IBA YiTKO BUPAXXEHI MiKU: 6ilbLI iHTEHCUBHUN 3



MakcuMmyMmoM 1pu 3,36 €B i meHw inTeHcuBHum nipu 3,32 €B. Ha 0CHOBI TpOBEe€HUX NOCIIiIKEHD
TepMoCTUMYIbOBaHOI moMiHecteHuii (TCJI) HaHocTpyKTyp ZnO, BUpOLIeHUX 3 TapoBoi ¢a3u Ha candiposiit
nifxnaaaLi, orpuMasa ingpopMaltlis Ipo Nprupoay ixHboi “3e1eH0i” CMyTM BUIIPOMiHIOBaHHS. Bu3HaueHo napaMmeTpu
LIEHTPIB IPUJIMIIAHHA: €HEePrilo ioHi3alii MacTok, rnepepis 3axorsIeHHs HOCIIB 3apsaay NaCcTKOIO Ta YaCTOTHUM
¢dakrop. OTpuMaHi pe3ysbTaTy 4OCJiI’KEHb JIIOMiHECLeHLii HAHOCTPYKTYP ZnO € BaXJIMBUMU JJ151 CTBOPEHHS
eeKTUBHUX CBITJIOHiofiB Ta j1a3epiB Ha ixHill 0cHOBI. [locimpykeHo BIJINB iOHHOro 60MbapAyBaHHS Ha
(OoTOKaTaJIITUYHI BJIACTUBOCTI HAHOCTPYKTYP OKCUJy LIMHKY, BUPOLIEHHUX 3 NapOBoi (pasu Ta rilpoTepMiuHUM
METOJOM. BCTaHOBJIEHO, WO [AJ1S1 HAHOCTEP>KHIB ZnO, BUPOILIEHUX 3 TApOBOi (a3y, NepeBakalouuMu gedeKkTamMu
MIOBEPXHi € BaKaHCii IMHKY, a [1719 HAHOCTEP KHiB, BUPOIIEHUX FiIPOTEPMIYHAM METOIOM O BUCOKA KOHLEHTPAllis
TripOKCUJIbHUX TPYIL. BusiBieHuit 3HauHM ePeKT NiABUILEHHS WBUAKOCTI pO3KJIalaHHs 6apBHMKA IIif Aielo
€JIEKTPUYHOTO I10JIs1 3yMOBJIEHUI €(PEKTUBHIIIMM [1€PEPO3NOAIIOM 3aPsIiB Ta OiJIbIIOIO KiJIbKICTIO TiIPOKCUIIBHUX
pajivKasliB Ha MOBEPXHi KaTanisatopa. [IpoBeeHO GppaKkTasbHUI aHAJIi3 TOBEPXHi CUHTE30BaHUX HAHO- i
MYKPOCTPYKTYP OKCUJly IUHKY. PO3p06JI€HO TEXHOJIOTi0 OTPMMaHHSI HAHOKOMIIO3UTHUX (POTOKATAIi3aTOPiB HAa
OCHOBi OKCUly IMHKY Ta IOpyBaToro KpemHito (ZnO /p-Si). [IpofeMoHCTPOBaHO, 110 “HaHOKBITH” ZnO MaloTh Oibll
PO3BUHEHY NIOBEPXHIO MIOPIBHAHO 3 MJIiBKAMU YU BEPTUKAJIbHO OPiI€EHTOBAHMMU HAaHOCTEP>KHSIMU OKCUJY LIMHKY.
P03p06s1€HO TEXHOJIOTiI0 OTPUMAaHHSI HAHOKOMITO3UTHUX (POTOKATAIi3aTOPIB HA OCHOBI HAHACTEPIKHIB OKCUAY
LIMHKY Ta 6imapy okcugy rpadeny (ZnO/rGO). OuiHeHO NOTIMHAHHS BiJHOBJIEHOTO OKCUAY rpadeHy y BUTUMOMY
CIIEKTPaJIbHOMY Jiara3oHi Ta po3paxoBaHa MiHiMasIbHa €HEPris eJIEKTPOHHOr0 nepexony. JocCmigKeHo KaTaliTUYHi
BJIACTUBOCTI HAHOKOMIIO3UTA IIPU Jerpagalii MeTUJIOPaHKy Ta 3[i1ICHEHO IMOPIBHAILHMN aHaJIi3 3

XapaKTepUCTHUKaMU OKpeMo B3sTux bimapy rGO ta HaHOCTPYKTyp 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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