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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYyHHX PyOpHK: 31.15.27.05

Tema gucepranii:
1. CunTe3 Ta ¢i3uKo-xiMivyHi BIaCTUBOCTI 30J1b-Tesb MIiBoK TiO2 /ZrO2 /SiO02, MoaudikoBaHUMX HAHOYACTUHKAMU

30J10Ta Ta cpibia

2. Synthesis and physico-chemical properties of TiO2 /ZrO2 /SiO2 sol-gel films modified by gold and silver
nanoparticles

Pedepar:

1. Incepraliio NpUCBSIYEHO CUHTE3Y pafialliiHO, XiMiYHO Ta TEPMIYHO CTIMKUX e(peKTUBHUX (POTOKATANi3aTOPIB Yy
BUIJISi HaHOPO3MipHUX MiBoK TiO2 /ZrO2 /SiO2, monndikoBaHMX HAHOYACTUHKAMU cpibJa i 30s10Ta Ta
IOCJIIKEHHIO iX CTPYKTYPHUX, ONITUYHUX Ta (POTOKATAJIITUYHUX BJIACTUBOCTEN. BcTaHOB/IEHO, 110 TPO30pi
HAaHOPO3MIpHi IIJIiBKY CTilKi 10 ?-OIPOMIHEHHSI Ta arPECUBHUX CEPENOBULL, 3i 30€pPEKEHHSIM iX BUCOKO]
(POTOKATAJIITUYHOI aKTUBHOCTI B €KOJIOTiYHO BOKJIMBUX PEOKC-TIpoLecax. 3'sICOBAHO, IO B NIOTPilHINA cucTeMi
dopmyroTbes KpucTanivyhi ¢pasu anarazy (TiO2) ta mpunankiry (Ti2ZrO6). BusiBneHo, o CriBBigHOLIEHHS
KOHILIEHTpAallii aTOMiB Ha IMOBEPXHi IJIiBOK BiIPi3HAIOTHCS BiJl MOJISIPHOTO CITiBBiHOLIEHHS KOMIIOHEHTIB B
IIPEKypPCOpi uepe3 pisHy WBUAKICTb NAQY3ii KOMIIOHEHTIB 10 IOBEPXHi IJIiBKY 3i 30ara4€HHSIM [1I0BEPXHEBOTO LIApy
aromamu Ti. Ha ocHoOBI aHanizy geranpHux cnektpiB POEC nokasano yrBopeHHs B npoueci cunresy Si - O - Ti, Si -

O-Zr,Ti-O-7Zr,Si- O-Ti- O - Zr 38'a3kiB. [lokazaHo, 0 HAHOYACTUHKM 30JI0Ta B CKJIai IJIiBOK



TiO2/Zr02 /Si0O2 3Ha4HO NifBUILIYIOTh €PEeKTUBHICTh POTOKATANI3ATOPIB B IIpoLeci GOTOOKMCHEHHS 6apBHUKA
poznaminy b.

2. Thesis is devoted to the sol-gel synthesis and investigation of structural, optical and photocatalytical properties
of nanosized ternary photocatalysts TiO2 /ZrO2 /SiO2 modified with Ag and Au nanoparticles, with high thermal,
chemical and radiation stability. It was found that obtained transparent nanosized ternary films remain stable after
?-irradiation as well as contact with aggressive chemical environment. Under experimental conditions of sol-gel
procedure of ternary systems formation, two crystalline phases are formed anatase (TiO2) and shrilankite
(Ti2ZrO6). Atomic ratios on the films surfaces are different from the molar ratios of the components within
precursor due to their different diffusion rates to the surface during the thermal treatment. The surface layer is
enriched with Ti atoms after this procedure. On the base of analysis of the detail XPS spectra it was found the
formation of Si- O - Ti, Si- O -Zr, Ti- O - Zr, Si - O - Ti - O - Zr bonds. Modification of ternary films with gold
nanoparticles results in the substantial increase of photocatalytic activity in the oxidative mineralization of organic
dyes rodamine B.
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