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In this study, in-situ analysis of gallium oxide photocatalysts with silver
nanoparticles as a co-catalyst was carried out in the presence of carbon dioxide and water vapor in
order to construct a photocatalytic system to obtain useful carbon compounds.

The band gap excitation of the gallium oxide photocatalyst reduced the silver nanoparticles, whereas
the localized surface plasmon resonance of the silver nanoparticles partially oxidized the surface
of silver nanoparticles and the amount of adsorbed bicarbonate species as a reaction intermediate
increased.

These results indicate that carbon dioxide reduction can be efficiently promoted by irradiating
light at two different wavelengths.
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4. In-situ FT-IR spectra of Ag/Ga,03 and Ga,0s under

humidified CO; gas flow.
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5. Transition of the peak area at 1265 cm™ in FT-IR

spectra.
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