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Abstract

   Contamination of surface and ground water from industrial wastes and
anthropogenic activities represents one of the greatest challenges to the
sustainable development of human society. Heterogeneous photocatalysis, a
kind of advanced oxidation process characterized by the production of highly
oxidative hydroxyl radicals, is a relatively novel subject with tremendous
potential in water treatment applications.

    The purpose of this research was first to develop feasible hydroxyl
radical detection methods, which can be used to evaluate efficiency of
photocatalytic process, and second to prepare immobilized TiO2 films with
high photocatalytic activities by the sol gel method.

    The feasibility of Indigo carmine and phthalic hydrazide as OH-radical
probes was investigated. The organic dye Indigo carmine absorbs visual
light strongly at 610 nm and its destruction can be monitored conveniently
in a spectrophotometer. Results showed that both ·OH and HO2

·
 can bleach

Indigo carmine, and the bleaching yield of ·OH was pH independent. The
photocatalytic dye bleaching in black light UV illuminated Degussa P25
TiO2 aerated suspensions was then investigated. A strong pH dependency
of the bleaching yield was found.  This implies that the quantum yield of OH
radical at pH 3 is one fourth compared to that at pH 10. The reaction of the
OH radical with phthalic hydrazide will form strongly chemiluminescent 3-
hydroxyphthalic hydrazide. Using the more specific phthalic hydrazide as OH
radical probe, an even stronger pH dependent quantum yield of OH radical
was found. At pH 10 the quantum yield reached the same magnitude as that
obtained by using Indigo carmine, whereas the quantum yields at acidic pH
were close to zero. However it was found that the addition of phosphate and
fluoride anions can substantially enhance the OH radical yield at acidic pH by
blocking the adsorption of phthalic hydrazide onto the TiO2 surfaces. Hence
the adsorption of phthalic hydrazide to TiO2 is an important factor to consider
when this method is used.

    Photocatalytic TiO2 films coated on metal plates were prepared by a sol
gel method using titanium isopropoxide as TiO2 precursor and isopropanol
as solvent. The photocatalytic activity of the obtained films was evaluated by
bleaching of indigo carmine at pH 9 under black light UV irradiation. The
effect of the molar ratio of isopropanol, water and hydrochloric acid to titanium
isopropoxide was studied. It was also shown that the activities of TiO2 films
are considerably influenced by calcination temperature, coating cycles and the
supporting materials.
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