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ABSTRACT

The preparation of pure TiO, and V, Cu, Fe-doped TiO, have been performed
by the modified sol-gel and the impregnation method. Phase composition,
crystallinity, particle sizes and morphology of pure TiO, and V, Cu, Fe-doped TiO,
were examined by X-ray diffraction (XRD), Scanning electron microscopy (SEM)
and transmission electron microscopy (TEM). The specific surface area of all
samples were investigated by the Brunauer, Emmett and Teller (BET) technique. The
elemental composition and oxidation state of elements were investigated by X-ray
photoelectron spectroscopy (XPS). The crystalline sizes of pure TiO, and V, Cu, Fe-
doped TiO, were found to be in the ranges of 10-20 nm with high BET specific

surface area. UV-Vis absorption studies confirmed that the spectral responses of V,



Vi

Cu, Fe-doped TiO, were shifted to the visible light region. The complexations of Fe,
Cu-oxalate and Fe, Cu-formate were determined by using Fourier transform infrared
spectrophotometry (FT-IR). The photocatalytic activities of the various doped
samples were evaluated by studying the mineralization of sucrose, phenol, oxalic acid,
formic acid, methanol, and malonic acid under UV, solar spectrum, and visible light
irradiation. Under UVA and solar spectrum illumination, pure TiO, out performed all
doped TiO, photocatalysts in mineralizing various organic compounds. Under visible
light illumination, it was found that Fe-doped TiO; could significantly mineralize only
oxalic acid. This indicated that the enhanced performance of the Fe doped TiO,
might due to the formation of the easily photolyzed ferrioxalate complex. The
enhancement of photocatalytic activity depended on many factors such as particle
size, surface area, crystallinity, band gap energy, and the preparation method.
Moreover, the best photocatalytiv activity of doping materials depending on the type

and amount of transition metal ions and calcination temperature.
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