O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0410U002289
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 18-05-2010

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ManyinoB €sren BagumoBud

2. Manujlov Evgeniy Vadimovich

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HayKoBOi cneniaabHOCTI: 01.04.18

Ha3Ba HayKoOBOi CIeNiaJIbHOCTI: Pizuka i ximis nosepxHi

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcrTy: 13-05-2010

CreniaJbHICTh 32 OCBiTOIO: 7.07.03.01

Micue po6oTH 3400yBayva: Incrutyt ximii noepxHi im. O.0. Uyiika HAH Ykpaiuu

Kog, 3a €IPIIOY: 03291669

Micue3Haxoa>KeHHs: 03164, Kuis, Bys. ['enepana Haymoga, 17

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagai30BaHOi BYE€HOI pagu): [1.26.210.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: [HcTUTyT XiMii moBepxHi im. O.0. Uyiika HAH Ykpainu
Kog, 3a €IPIIOY: 03291669

Micue3Haxoa KeHHs: 03164, Kuis, Bys. [enepana Haymosa, 17

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHX PyOPHK: 31.15.29.05

Tema gucepranii:
1. TIniBKOBi pOTOKATaNI3aTOPX HA OCHOBI AIOKCUAY TUTAHY, JIETOBAHOTO HAHOYACTMHKAMU 0JIarOpPOJHUX METaJliB

2. Film photocatalysts based on titanium dioxide modified with noble metals nanoparticles

Pedepar:

1. Inceprariio npucBsiieHo po3poodii MmeToniB MoaudikyBaHHS Me30nopyBaTux miiBok TiO2 ta ZnO /TiO2
HAaHOYAaCTUHKaMU Cpibjia Ta 30J10Ta, 10 6a3yI0ThCsl HA KOMOIHYBaHHI "30J1b-TeJIb"-TeXHOJIOTI], afcop6Liii, ioHHOro
00OMiHy, TEpMO- Ta (POTOBITHOBJIEHHS Ta [03BOJIIOTh OJIEPKATH MaTepiaay 3 HAHOYACTUHKAMU 33JJaHOTO po3Mipy
K B 00'eMi, Tak i Ha MOBepxHi IJIiBKYU. Briepiie npoBeieHo crucTeMaTH4He OCIIiIPKeHHS! BIUIMBY HAHOYACTUHOK
cpibsa Ta 30510Ta Ha MOp(OJIOTiio, Ha30BUll CKIIAT, €JIEKTPOHHY CTPYKTYPY, GOTOEIEeKTPOXiMiuHI eeKTpo- Ta
(oToKaTaIiTUYHI BIaCTUBOCTI Me3onopyBaTux 1iBoK TiO2 ta ZnO /TiO2. BusiBiieHo, 1110 BBEJIEHHS Y IPEKYPCOP
ioHiB cpibJa 4K 30J10Ta pUCKOpIoe KpucTtaiisdauito TiO2 (aHaTasy) Ta cipusie yTBOPEHHIO HOBOI Ky0i4HOi (asu
Zn2Ti308 3 ogHoyacHuM dpopmyBanHsIM HY Au/Ag, piBHOMIpHO po3mnofineHux y MaTpuui. BcranosyieHo, mo
nonyBaHHS m1iBKY TiO2 ioHaMu LIMHKY, a TaKoK MOAUGIKyBaHHS IIUX 3pa3kiB HAHOYACTMHKaMU MeTallivHuX Ag Ta
Au, IoKpallye KaTaJiTUYHy aKTUBHICTb €JIEKTPOIB Ha iX OCHOBI Ta MifBUILye KBAHTOBUN BUXiZl (POTOCTPYMY (IO €
Mipo0 e(PEeKTUBHOCTI po37isieHHs (POTOreHEPOBAHUX 3apsliB) BHACILOK GOpPMyBaHHSs reteporepexony mix TiO2
Ta OUHKOBMICHOIO ¢azomo (Zn2Ti308) Ta nii HaHOYaCTUHOK Ag/Au SIK TaCTOK POTOreHEPOBAHUX €JIEKTPOHIB Y 30Hi



nposigHocTi TiO2. 3aBAsKy HUM IpoLecaM MiIBUIYEThCS (POTOKATANITUYHA aKTUBHICTIO TAKMX 3Pa3KiB B IpOLecax
dorosigHoBNEeHHS. Cepern MoaMpiKOBaHUX HAHOYACTUHKAMU 3Pa3KiB Hal6i/IbIl aKTUBHUMU Y Peakiisix
($oTOoOKMCHEHHS pojaMiny b, TeTpalukiliHy Ta GOTOBIIHOBJIEHHS 6iXpOMaT-aHiOHIB € TaKi, 110 XapaKTepU3yIThbCs
HaMOi/IbII iHTEHCUBHOIO CMYTOI0 TOBEPXHEBOTO IJIA3MOHHOTO PE30HAHCY Ta HAVMEHIIMMU PO3MipaMy YaCTHHOK

MeTarny.

2. The thesis is devoted to the development of modification methods of TiO2 and ZnO /TiO2 mesoporous films by
silver and gold nanoparticles based on the combination of sol-gel technology, sorption, ion exchange, thermo- and
photoreduction which allow to obtain the materials with specific size of nanoparticles in the matrix and on the
surface of the film. For the first time it has been implemented the systematic investigations of silver and gold
nanoparticles influence on morphology, phase composition, electronic structure, photoelectrochemical and
photocatalytic activities of TiO2 and ZnO /TiO2 mesoporous films. It was found that addition of silver and gold ions
to precursor accelerate the TiO2 (anatase) crystallisation and promote the formation of new cubic phase Zn2Ti308
with simultaneous creation of uniformly distributed Au/Ag nanoparticles in the matrix. Doping of TiO2 films by
zinc oxide and noble metal nanoparticles improves the electrocatalytic activity of electrodes obtained by coating
of these films on titanum plates. Increase of photocurrent quantum yield and efficiency of photogererated charge
separation as a result of formation of heterojunction between TiO2 and zinc phase (Zn2Ti308) and action of Ag/Au
nanoparticles as traps for photogenerated electrons correlate with photocatalytic activity of these samples in the
reduction procecces. Among tested samples modified by nanoparticles, the films with the most intensive surface
plasmon resonance band and smallest metal nanoparticles exhibited the highest activity in the reactions of
rodamine B and tetracycline oxidation and dichromate-anions reduction.
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