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Abstract: Arc melted Ti-5Bi alloy was oxidized by thermal oxidation method. In the present study free energy effi-
ciency(7.) of titanium oxide electrode(TOE) was measured as a function of light intensity and light energy. Flat-band
potential of TOE was measured as a function of the light intensity and the solution pH. The 7. of TOE increased with
the increase of light intensity and light energy to maximum value of 3.2% and 13%, respectively, at 0.2W/cm? and 4.
0eV. The 7. was strongly dependent on the magnitude of the bias voltage. Maximum value was found at 0.5V bias. Pho-
tocurrent of TOE was controlled by electron-hole pair generation in depletion layer. The flat-band potential of the illu-
minated TOE shifted to —0.065V/decade with increasing light intensity. With the decrease of pH of electrolyte, flat-

band potential shifted to anodic direction. The experimental slope was in good agreement with the Nernstian value of 0.
059V/pH decade.
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Fig. 1. X-ray diffraction patterns of Ti-5Bi alloy.
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Fig. 3. I~V curves of Ti-5Bi electrode with vari-

ous light intensity for illumination of white
light(1.0T : 0.2W/cm?).
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Fig. 4. Effect of applied bias voltage on the sun-
light conversion energy efficiency of Ti-5Bi
electrode with various light intensity for illu-
mination of white light (1.0T : 0.2W/cm?).
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Fig. 6. Effect of applied bias voltage on the sun-
light conversion energy efficiency of Ti-5Bi
electrode with various wavelength for illu-
mination of monochromatic light.
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