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Pedepar:

1. Incepraliiio pucBsi4eHO po3poodLii MeToiB MOAU(IKyBaHHS Me30NopyBaTux miBok TiO2 ta ZnO /TiO2
HaHOYaCTUHKaMU Cpibiia Ta 30J10Ta, 1110 6a3yI0ThCsl HA KOMOiHYBaHHi "30J1b-TeJIb"-TEXHOJIOTIi, aficopOliii, ioHHOTO
00MiHy, TepMO- Ta POTOBITHOBIIEHHS Ta [103BOJIIIOTH OJl€p>KaTy MaTepiaiyu 3 HAHOYACTUHKAMU 3aJJaHOTO po3Mipy
K B 00'eMi, TaK i Ha [1OBepxHi IJIiBKU. Brieplie npoBesieHO cUCTEMATUYHE JIOCIIiI)KeHHS! BIVIMBY HAHOYACTUHOK
cpibsa Ta 30510Ta Ha MOPQOJIOTio, (PA30BUM CKIIAT, €JIEKTPOHHY CTPYKTYPY, GOTOEIEKTPOXiMiuHI eJ1eKTpo- Ta
¢doTrokartasyiTUyHi BIaCTUBOCTI Me3onopyBaTux miiBoK TiO2 ta ZnO /TiO2. BusBieHo, 10 BBEeeHHS Y IPEKYPCOP
ioHiB cpibsia uu 30J10Ta IIpUCKOpIoe Kpucranizauio TiO2 (aHaTasy) Ta Crpusie yTBOPEHHIO HOBOI Ky6i4HOi ¢azu
Zn2Ti308 3 opHo4yacHUM ¢popmyBaHHsIM HY Au/Ag, piBHOMIpHO po3mofisieHux y MaTpuli. Bcranosseno, 1o

nonysaHH4 mi1iBKY TiO2 ioHaMy LMHKY, @ TaKOK MOAU(IKyBaHHS IUX 3pa3KiB HAHOYACTMHKAMU METAliYHUX Ag Ta



Au, IoOKpallye KaTaJiTUYHYy aKTUBHICTb €JIEKTPOAIB Ha IX OCHOBI Ta MiBUILyE€ KBAHTOBUN BUXiZl (POTOCTPYMY (IO €
Mipo10 eeKTUBHOCTI po3[iiieHHs (poToreHepoBaHUX 3apsIiiB) BHACILOK pOpMyBaHHS reteporepexony mixx TiO2
Ta [IMHKOBMICHOI ¢azomo (Zn2Ti308) Ta nii HaHOYacTMHOK Ag/Au SIK TaCTOK POTOreHEPOBAaHUX €JIEKTPOHIB Y 30Hi
nposigHocTi TiO2. 3aBAsKY UM IIpoLecaM MiIBUIYETbCS (POTOKATANITUYHA aKTUBHICTIO TAKMX 3Pa3KiB B IpoLiecax
dorosigHoBneHHs. Cepern MoaKpiKOBaHNX HAHOYACTUHKAMU 3Pa3KiB Hal6i/IbIl aKTUBHUMU Y PeaKiisix
doTooKuCHEHHS pojamMiny b, TeTpalukiliHy Ta GOTOBIIHOBJIEHHS 6iXpOMaT-aHiOHIB € TaKi, 110 XapaKTepU3yIThCs
HaMOiIbII iHTEHCUBHOIO CMYTOI0 TOBEPXHEBOTO I1JIA3MOHHOTO PE30HAHCY Ta HAIMEHIIMMU PO3MipaMy YaCTHHOK

MeTauty.

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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