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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. CuHTe3 Ta BJIACTUBOCTI HAHOKOMIIO3UTIB HA OCHOBI TUTAHOKPEMHE3EMIB, IOIIOBAHMX OKCHUIAMU METAJIiB

2. Synthesis and properties of nanocomposites based on silica-titania doped by metal oxides

Pedepar:

1. Incepraiiio NpUCBSYEHO 3'9CyBaHHIO BIUIUBY OKcuziB-gonanTiB (CuO, SnO2 a6o NiO) Ha (1) ¢pasosnii ckiag, (2)
MopoJIorilo TUTAHOKPEMHE3EMIB, (3) 3apsiy Ta (4) ckiag, ix NoBepXxHi, (5) e1eKTPOHHY 6y10BY Ta (6)
(POTOKATAJIITUYHI BJIACTUBOCTI B IIpoLieCi POTOOKUCHEHHS aHTPOIIOTEHHUX OPTraHiYHUX 3a0pyIHIOBauiB (Kodeiny,
6icdenony A). [TokazaHo, [0 y TUTAHOKPEMHE3eMaX JONaHTY BUKJINKAIOTh HEJTiHiMHI 3MiHN Y BJIACTUBOCTSIX
PEe3YJIbTYIOUUX [IPOAYKTIB, 30KpeMa lLie cTocyeTbcsl Mopdoiorii, pazoBoro ckiamy, 3apsay [oBepxHi. Y mpouecax
(doTokoHBepcii Kodeiny 3araypHe MiABUIEHHS KaTaliTUYHOI aKTUBHOCTI y Marepiais, gonosanux CuO, o6epHeHO
IpomnopuiliHe KOHLEHTpallii AoNaHTy (aKTUBHICTb 3paska npu CCuO = 1 mac.% nepesuiye Taky y P25 (Evonik) B
'aTh pasiB). OpgHak nigpumeHHs BMicTy NiO BUKJIMKae 3arajipHy iHTeHcudikaniio eeKTUBHOCTI
TUTAaHOKpEMHe3eMHUX POToKaTasNi3aTopiB (HalbinbIl edpeKTUBHUM BUSIBUBCS 3pa3ok rpu CNiO = 10 mac.%, yus
aKTMBHICTb BUIIA Maibke Y 3 pa3u nopiBHSHO 3 P25). [Jonant SnO2 B N€BHOMY KOHI€HTPaLiiHOMY [liania3oHi
IIPOJEMOHCTPYBAB 3[IaTHICTb iHIlliI0BaTX HU3bKOTEMIIEPATYPHY KpUCTali3alilo aHatady. GoTokaramiTuyHi
BactyBocTi MaTepiainiB SiO2 /TiO2 /SnO2 HeniHiliHO 3anexarts Bif, BMicTy SnO2. BctaHOBIIEHO, 1110



depurokpeMHeseMu, BKpUTi TiO2, mposBASIOTS JIiHiMHI Ta IPOrHO30BaHi 3aJ1EXXHOCTI (i3MKO-XiMIYHUAX

BJIACTUBOCTEM BiJl CBOTO KiJIbKICHOTO Ta SIKiCHOTO CKJIaTy.

2. Dissertation is devoted to establishing the impact of doping oxides (CuO, SnO2 or NiO) upon (i) phase
composition, (ii) morphology of silica-titania composites, (iii) charge and (iv) structure of their surface, (v)
electronic structure and (vi) photocatalytic properties in the course of photooxidation of anthropogenic organic
contaminants (caffeine, bisphenol A). Dopants have been shown to provoke non-linear changes in the properties of
synthesized silica-titania composites. Specifically, such changes take place in the morphology, phase composition
and value of the surface charge. Generally increased catalytic activity of the CuO-doped materials during the
photoconversion of caffeine is in inverse relation to the concentration of the dopant - a sample at CCuO =1wt.% is
more active than P25 (Evonik) in five times. But increasing of NiO concentration generally enhances the
effectiveness of silica-titania photocatalysts - the most active sample (at CNiO = 10 wt.%) has been shown to be
more than 3 times active compared to P25. Photocatalytic properties of SiO2 /TiO2/SnO2 materials are in non-
linear relation to SnO2 content. The most active samples of both calcined and non-calcined analogues at CSnO2 =
6 wt. % are 3 and 2,4 times active than P25 respectively by the photodestruction of bisphenol A. It has been
established that the properties of silica-ferrite composites covered with TiO2 are linearly and predictably
dependent on of their quantitative and qualitative composition. Particularly, decrease in the Vp and SBET is in
direct proportion to the concentrations of both ferrite and titania phases. The content of Co2+ ions in octahedral
surrounding in spinel-like CoFe204 gets depressed by the growth of TiO2 concentration.
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