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Photofuel Cells Using Photocatalytic Degradation of Saccharide
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Abstract:  Titania electrodes for photofuel cells were prepared from titanium alkoxide sols. The electrochemical

measurements indicated that the oxidative degradation of glucose and starch in the solutions enhanced the generation

of electricity during UV irradiation. Formic acid was observed as the degradation product. A higher photocurrent was

observed using the electrolyte solutions containing glucose than starch. Glucose was oxidized faster than starch on

the titania electrode surface and transformed into formic acid. This is because a single saccharide, glucose, can easily

access the titania than a poly saccharide, starch.
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Fig. 1 Changes in FT-IR spectra of aqueous
starch  solution during the photocatalytic
degradation using titania powder.
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Fig. 2 Changes in concentrations of (a) glucose
and starch and (b) their product, formic acid,
during the photocatalytic degradation using
titania powder.
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Fig. 3 (a) Photocurrent spectra and (b) J-V
curves of the photofuel cells using the electrolyte
solutions containing no saccharide, glucose, and
starch.
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