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Abstract

A TiO, film for photocatalyst was prepared by anodic oxidation at 180V in acidic electrolyte and film for-

mation mechanism was studied. The major part of anodic TiO; film consisted of anatase type structure and surface

morphology exhibited a porous cell structure. The thickness growth rate of the oxide film with anodization time re-
vealed two-stage slope corresponds to the surface morphology between anodic films. The growth of pores on cell struc-

ture and the growth rate of film with two-stage slope are related to the constant formation rate of the TiO, layer.
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Fig. 1. The characteristics of micropores on TiO; layer formed by anodizing at 180V for a) 5min b)

10min ¢) 20min d) 30min.
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Table 1. Changes of surface area fraction for pores and
outer cell wall surface areas on TiO. layer formed under
applied voltage of 180V with increasing anodization time.

Formation | Ratio of occupied | 20o of occupied

.. areas by cell wall
condition for { areas by pore area area

i0, I %

TiO, ayer (%) (%)
5 min at 180V 15.11 84.89
10 min at 180V 1981 80.19
20 min at 180V 2352 76.48
30 min at 180V 37.12 62.88

Fig. 2. Cross sectional structure of TiQ, layer formed by
anodization.
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Fig. 3. Relative frequency distribution graphs of diameter size and distribution of micro pores formed on
Ti0:, layer as a function of anodization time for a) 5 min, b) 10 min, ¢) 20 min and d) 30 min.
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Table 2. Characteristics of pores formed on TiO, layer under applied voltage of 180V as a function of anodization time.

5 min 10 min 20 min 30 min
Average of pore diameters (mean value) 0.32pm 0.36um 0.519¢m 0.5604m
Pore diameter as median value 0.25¢m 0.38um 0.49m 0.51tm
Standard deviation of pore diameters 0.1878 0.2161 0.2579 0.3503
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Fig. 4. X-ray diffraction pattern of TiO. layer formed by
anodization.
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Fig. 5. Thickness formation rate of the TiO, layer as a function
of anodization time and area fraction between pore and outer
surface area on oxide layer, where 1is the ratio of occupied areas
by pore per unit area of lem®
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Fig. 6. SEM micrograph of TiO; layer formed at 180V for 3min
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