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Abstract

The undoped TiO, and trivalent (Al, B)-doped TiO, were prepared by the sol-gel
method at relatively low temperature (95°C) from the hydrolysis and condensation reaction of
titanium tetrachloride and neutralized by ammonia solution. These products were characterized by
XRD, FT-IR, N, absorption study, TGA, DTA, SEM, TEM, WDXRF, and UV-Vis techniques.
This work mainly investigated the effect of dopants content, amount of water, type of acid, and
calcining temperature on the physical properties and the photocatalytic activity for degrading
methylene blue of as-prepared TiO, samples. The XRD results showed that for the Al-doped
sample Al dopant entered into the crystal lattices of TiO, while for B-doped TiO, mixed anatase
and rutile phases were obtained. The crystallite sizes estimated by the Scherrer formula are in
nano-range. The BET surface area of trivalent (Al, B)-doped TiO, were higher than undoped TiO,
sample, and this results corresponded with that obtained from SEM images. The photocatalytic
experiments demonstrated that methylene blue (MB) in aqueous solution was successfully
photodegraded when synthesized samples were tested under UV irradiation. For a comparison,
the MB photodegradation was tested with Degussa P25 TiO, and trivalent (Al, B)-doped TiO,
suspension under the same conditions. Results from P25 TiO, showed higher efficiency in the
photodegradation than all synthesized TiO, samples indicated that all synthesized TiO, samples

had lower efficiency than that P25 TiO,.
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