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V. BizomocTi npo gucepraniio
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1. CIeKTpOCKOIiUHi HOCiIP)KEHHSI OCOOIUBOCTEN CTPYKTYPH Ta MDKMOJIEKYJISIPHUAX B3aEMOZiN B TeTE€POr€HHUX

HaHOCHMCTEMAax Ha OCHOBI LiOKCUAY TUTAHY

2. Spectroscopic investigations of structure and molecular interactions peculiarities in heterogeneous
nanosystems based on titanium dioxide.

Pedepar:

1.V npuceprauii gocuigKeHO MexaHi3Mu B3aeMOJIii OpraHiyHuX MOJISIPHUX MOJIEKYJI 3 yacTUHKamu TiO2 B
3aJ1€KHOCTI BiJ KPUCTAJIIYHOI CTPYKTYpH (aHaTa3, pyTuii), Tepmooopobku TiO2 Ta mogudikauii nosepxHi TiO2
nepexigHumu metanamu (Cu, Mn, Cr, Co, Ni, Fe). Busnaueno crexiomerpuuse BigHomeHHs O /Ti (~2) Ta po3mipu
HaHOKpUCTAJITIB (~ 5-15 HM) mosigucnepcHux 3paskiB TiO2. BcTaHOBIEHO, [0 OCHOBHUMY aKTUBHUMU [IEHTPAMU
[IOBEPXHi aHaTa3y € LeHTpu Tuly bpeHcrezna Ta JIbwoica, Togi K Ha IIOBEPXHI pyTULy IIPUCYTHI TiJIbKU JIbIOiCIBCBKI.
[TpoaHasnizoBaHO rizpaTHe MOKPUTTS NOBEPXHi yacTUHOK TiO2. BcTaHOBJIEHO, IO MOJIEKYJIN HITPOOGEH30ITy
B32€MOJIiI0Th 3 NoBepxHelo TiO2 ciabkuMu BaH-[Iep-BaallbCOBUMU CUJIaMU. BusiBeHO, [0 y FeTePOreHHUX
crucremax pigkoro kpucrasna 5CB 3 nonigucnepcaum TiO2 yTBOPIOIOThCS c1abKi BogHeBi 3B'13ku Tuny -CN...HO-Ti.
BcraHoBI€Ha OJJHOYACHA IPUCYTHICTb CTAbiBbHOI KpUCTasiuHOI ?- Ta amopPHOi ?-moaudikauii 6eH30(peHOHY B yCix

IOCJiI)KeHNUX reTePOreHHUX cucTeMax 3 yacTuHKamu TiO2. MoJsiekynu 6eH30(peHOHY YTBOPIOIOTH IIOPiBHSIHO



CUJIbHI BOJHEBI 3B'I3KM 3 TiIpOKCUIbHMMU rpynamu nosepxHi TiO2 yepes CO-rpyy, a TakoK KOOPAUHALINHI
3B'SI3KU i3 JIbIOICIBCBKUMU LieHTpaMu noBepxHi TiO2. [IponeMOHCTpOBaHO, 1110 B3a€MOis Pi3HUX MOJISIPHUX
OpraHiYHUX MOJIEKYJ 3 nosigucnepcHuM TiO2 moxe 6yTh e(PEKTUBHMM METOJIOM BU3HAYEHHS TUILY Ta

KOHILIEHTpAaLii pi3HUX aKTUBHYUX LIEHTPIB HA 1OT0 NIOBEPXHI

2. The thesis is devoted to the investigations of interaction mechanisms between organic polar molecules and TiO2
particles depending on TiO2 crystalline structure (anatase, rutile), thermal treatment and its surface modification
by different transition metals (Cu, Mn, Cr, Co, Ni, Fe). The stochiometric composition O/Ti (~ 2) and nanocrystals
sizes (~ 5-15 nm) of TiO2 polydisperse samples have been determined. The main anatase surface active centers
have been found out to be Brensted and Lewis acids, while in the case of rutile there are only Lewis ones. The
hydrate covering of TiO2 particle surface is formed by adsorbed water molecules, interacting with the hydroxyls of
TiO2 surface by relatively weak (~ 5 kcal /mol) and strong (~ 7 kcal /mol) hydrogen bonds. Nitrobenzene molecules
interact with TiO2 surface by means of weak Van-der-Vaals forces. It has been found out that weak hydrogen
bonds of -CN...HO-Ti type form in heterogeneous systems based on 5CB liquid crystal and polydisperse TiO2.
Metal cations, being adsorbed on TiO2 surface have a polarizing effect on 5CB molecules, according to values of
their polarizing potentials. In all studied heterogeneous systems with benzophenone the last one exists
simultaneously in its stable ?-crystal and ?-amorphous. Benzophenone molecules form relatively strong hydrogen
bonds with the hydroxyls of TiO2 surface via their CO groups and also coordination ones with Lewis centers on
the TiO2 surface. Molecular interactions of different polar organic molecules with polydisperse TiO2 have been
shown to be an efficient method for the characterization of different active centers on the TiO2 surface
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