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Application of photochemical reaction using powdered semiconductor
catalyst to analytical chemistry
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A method of measurement of total organohalogen content (TOX) is proposed, in which
organic halogen-containing compounds are decomposed by irradiation of UV light in the presence
of powdered semiconductor catalyst suspended in sample solutions and converted to halide ions
which are monitored amperometrically.

Factors affecting the decomposition rate were investigated: the kind and the amount of
catalyst, the light source, pH of solution, the reaction time and additives. Titanium dioxide
(anatase form, the band gap: 3.2 eV) efficiently promoted decomposition of most organic halides.
The catalyst made by depositing platinum on titanium dioxide particles had a grealer activity.
The light from low-pressure mercury lamp was more effective for the decomposition of bromides
and unsaturated chlorides than that from high-pressure mercury lamp.

An amperometric detector of flow-through type was constructed. Both chleride and bromide
ions were measured simultaneouly by applying different potential to two silver working elec-
trodes. A flow injection system for the TOX measurement was also constructed, in which
capillary fused silica tubes for the exposure to UV light and the above detector were incorporated.
The stopped flow method using a multi-port valve and plural reaction tubes was used to increase

the number of analysis per unit time.
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