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Direct oxidation of cellulose in liquid phase using visible-light-responsive photoanodes
(‘Faculty of Engineering, Shinshu University, *Research Initiative for Supra-Materials,
Shinshu University) OKoh Ota,! Hiromasa Wada,' Yosuke Kageshima,'? Katsuya Teshima,'-?
Hiromasa Nishikiori'-?

A photo-fuel cell consisting of a TiO, photoanode can generate electricity by directly
oxidizing cellulose dissolved in a strong alkaline solution under ultraviolet light irradiation.?
Although cellulose oxidation by using long wavelength light should be desirable intended for
application under sunlight, most visible-light-responsive photocatalysts have low durability in
strong alkaline solution. In this study, we developed a visible-light-responsive photoanode
active for cellulose oxidation in strong alkaline solution by introducing protective coatings.

Current-potential curves for WO3 photoanodes prepared by particle transfer method in the
cellulose aqueous solution are shown in Fig. 1. Anodic photoresponse was certainly observed
after RuO, modification, while the WO; generated no photocurrent under strong alkaline
environment. However, the photocurrent was lower than that obtained in neutral electrolyte,
suggesting that coverage of the protective layer was insufficient and thus further improvement
of the modification conditions should be necessary. In the presentation, the characterization of
the photoanodes before and after the measurements will also be discussed.
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