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1. CunTe3s Ta poTOKATaNiTUYHI BJIACTUBOCTI HAHOKOMIIO3UTIB Ha OCHOBI IJIIBOK JIOKCUZlYy TUTAHY.

2. Synthesis and photocatalytic properties of nanocomposites based on titanium dioxide films.

Pedepar:

1. B po60Ti yIOCKOHAa/IEHO METOOUKY CUHTE3y Me30IIOpUCTUX IiBOK TiO2, 3HalAeHi onTUMasbHi CIiBBiIHOIMEHHS
KOMIIOHEHTIB Ta TeMIIepaTypy IIPOKapIOBaHHS IIJIiBOK, SIKi BU3HAYAIOTh X MaKCUMaJIbHY (POTOKATAITUYHY
aKTUBHICTb Y MOZEJIbHUX PEAKLisX (POTOBIHOBIEHHS Ta POTOOKUCHEHHS. [IpOAEMOHCTPOBAaHO MOXJIUBICTD
BMKOPHMCTaHHS peaklii (pOTOKATaJIiTUYHOrO BiIHOBJIEHHSI CIDKM €TaHOJIOM Ha IOBEPXHI HAHOKPUCTAIIYHUX IJ1iBOK
TiO2 nys popmyBaHHS HaHOKOMIIO3UTIB TiO2 /MS. 3anporOHOBAHO MeXaHi3M YTBOPEHHS BULOBKEHUX
arJioMepariB HAHOYACTUHOK CyJIbQifliB METaliB, PyLIifHOIO CHUJIO0 SKOT'O € IPOCTOPOBE PO3JiNeHHs Pi3HOIMEHHUX
(poTOreHepoBaHUX 3apsliB MK KOMIIOHEHTaMU HaHOCTPYKTyp TiO2 /MS. JlocigkeHo IpoLecy NEPBUHHOIO
pospineHHs GpoToreHepoBaHMX HOCIIB 3apsiay B 3aJI€SKHOCTI BiJi METOAY OCaliKeHHs cyabdiny kanmito. [TokazaHo,
1110 IPOCTOPOBE PO3/iJIeHHS POTOreHEPOBAHUX €JIEKTPOHIB i IipOK MiXX KOMIIOHeHTamMu HaHocTpyKTyp TiO2/CdS,
OTpUMaHUX (POTOKATAJIITUYHO, BiOYBa€ThCS HA MOPSINOK €(PEKTUBHIlE, a iXH peKoMbiHallist HabaraTo MoBijbHilLe,
HiX B aHaJIOTIYHUX 33 CKJIaJ0M HAaHOCTPYKTYpax, OTPUMaHUX XIMIYHO. BCTaHOBJIEHO, IO PEJOKC-TIEPETBOPEHHS K

HeopraHiyHux (cysbdif HATPilO) Tak i opraHiyHuX (6apBHUK GEHIraIbChbKUI POKEBUI) CYyOCTPaTiB y IPUCYTHOCTI



n1iBKoBUX HaHOCTPYKTYp TiO2 /CdS, onepskaHux PpoTOXiMIYHO, BiiOyBaIOThCS 3 BUIIMMU KBAHTOBUMU BUXOJAMU,
HiK 151 TiO2 /CdS, cuHTe30BaHuX XiMiuHO, Mif fieto He Tibky YP-, ane ¥ BUAUMOro CBiT/Ia, 3 €ePEeKTUBHUM
IIPUTHIYEHHSM IpoleciB GOTOKOPO3ii cynbdiny Kapmito y npucyTHocTi cynbdin-ioHis. Cunrteszosasi TiO2 niiBku
IIPOSIBJISIOTE (POTOKATAITUYHY aKTUBHICTb B PeaKIlii BUIiIEHHS MOJIEKYJIIPHOTO BOJHIO 3 BOGHO-CIIMPTOBUX
PO34rHIB 6€3 BUKOPUCTAHHS JOJATKOBUX KaTaji3aTOPiB TEMHOBOI CTalii, poJib SIKUX BilirpaloTb (POTOOCAIKEH]I Ha
nosepxHi TiO2 HanouyactuHku Metainy (Cu, Ni, Ag).

2. The thesis is devoted to development of novel heterogeneous photocatalyst. Mesoporous TiO2 films were
prepared by template assisted sol-gel method and used as support for deposition of metal sulfides particles on its
surface to produce visible light sensitive nanocomposites. Optimal component ratio and condition of the
temperature treatment of mesoporous titania films for active photocatalyst and superhydrophilic surfaces
production were established. The TiO2/CdS, TiO2/PbS, and TiO2 /CuxS nanocomposites were synthesized via the
photocatalytic reduction of sulfur on the surface of nanocrystalline TiO2 films. The photocatalytic synthesis
produced smaller CdS nanoparticles in comparison with conventional chemical deposition of cadmium sulfide. The
mean size of CdS nanoparticles can be varied by changing the illumination intensity and the TiO2 film calcination
temperature. AFM study of the surface structure of TiO2 /CdS and TiO2 /PbS nanocomposites showed that the
photocatalytic deposition results in formation of the polycrystalline 7-80 nm (CdS) or 20-30 nm (PbS) long
nanorods. Spatial separation of the photogenerated charge carriers in TiO2 /CdS and TiO2 /PbS nanocomposites
was assumed to be the driving force of the formation of such elongated metal sulfide nanoparticle agglomerates. It
has been shown by laser flash photolysis and photoelectrochemical studies that in the case of photocatalytically
produced TiO2 /CdS nanocomposites one order of magnityude more efficient spatial separation of the
photogenerated charge carriers between components of the heterostructure (with formation of the intermediates
of photochemical reactions - the Tilll centres in TiO2 nanoparticles and S" anion-radicals in CdS nanoparticles) is
achieved leading to its higher quantum efficiency in redox phototransformation of organic (xanthene dye - Bengal
Rose) as well as inorganic (Na2S) substances under illumination with UV and visible light. Effective retarding of
photocorrosion has been observed in the presence of S2- ions. The photocatalytic hydrogen formation in water-
alkohol mixtures with participation of TiO2 /MO nanocomposites produced in situ by photoreduction of copper (II)
and nikel (II) chlorides and silver nitrate on the surface of mesoporous titania films have been studied. The growth
of the quantum yield of hydrogen evolution from TiO2 /Ag0 to TiO2 /NiO to TiO2 /Cu0 was interpreted in terms of
differences in the electronic interaction between metal nanoparticles and the semiconductor surface. It was found
that there is an optimal metal concentration range where the quantum yield of hydrogen production is maximal.
Decrease in the photoreaction rate at further increase in metal content was supposed to be connected with light
filtration by deposited metal particles, enlargement of metal nanoparticles and deterioration of the intimate

electron interaction between components of the metal-semiconductor nanocomposites.
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