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Abstract — The immobilization technique is important to extend the application field of a photocatalyst. Titanium sur-
face was changed into a TiO, thin film by the anodizing process. The anodized TiO, had photocatalytic activity, and
showed sponge like shape. The photocatalytic degradation of gas phase acetaldehyde and VOCs by anodized titania has
been studied in various initial concentrations, humidity and discharge potentials. The reactivity of anodized titania was
increased with relative humidity, but excessive humidity led to a decrease of the reaction rate. The electric dark dis-
charge that was combined with photocatalytic reaction enhanced the decomposition rate of the organic compounds. But
excessively applied voltage caused corona discharge, which decreased the reaction rate. Optimum relative humidity was

40% and discharge potential was 5 kV under dark discharge region in photocatalytic reaction.
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Fig. 1. Schematic diagram of photoelectrocatalytic reactor system.
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Fig. 2. The change of current density and electrical potential under
anodizing process.
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Fig. 3. SEM photograph of anodized TiO, film at 0.25M H,SO,,
180 V, 110 mA/cm?>. (a) Surface view , (b) Cross-sectional view
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Fig. 4. XRD patterns for anodized TiO, film at 0.25 M H,SO,, 110 mA/
cm? 180 V (T: titanium, A: anatase).
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Fig. S. Photocatalytic degradation of acetaldehyde with various ini-
tial concentration of acetaldehyde by anodized TiO, (RH 50%,
plate 4ea).
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Fig. 6. Formation of CO, for photocatalytic degradation of various
initial concentration of acetaldehyde by anodized TiO, (RH
50%, plate 4 ea).
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Fig. 7. Photocatalytic degradation of acetaldehyde with various anod-
ized TiO, plate (RH 25%).
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discharge potentials by anodized TiO, (RH 35%, plate 4 ea).
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