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Study of loading silver cocatalyst on gallium oxide photocatalyst using the polyol method and
evaluation of its carbon dioxide reduction activity (!Osaka Metropolitan University, *Nagoya
University) O Yukie Takashiro,! Tomoko Yoshida,!? Tetsuo Tanabe,"? Noritsugu Kometani'

Ga,0s photocatalysts effectively reduce CO; to produce Hz, O, and CO using water as an
electron source. Furthermore, loading Ag nanoparticle as a cocatalyst enhances the production
of industrially useful CO. Since the CO production enhancement is largely influenced by the
size and shape of Ag nanoparticles, the size and shape controlled Ag nanoparticles loading is
critically important. To this end, we have employed the polyol method which is more suitable
than conventional loading methods such as photodeposition and impregnation. Ag
nanoparticles were actually grown in heated diethylene glycol with polyvinylpyrrolidone
(PVP) and HCI as capping agents and were successfully loaded on Ga,0Os in the process. Ag
loading amount, synthesis time and PVP molecular weight were varied as parameters for
structural control; as shown in Fig. 1, the highest activity was observed at an Ag loading amount
of 1.0 wt%. In the presentation, the effects of other parameters will also be discussed.
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Fig.1 Comparison of H> and CO production rates in Ag/Ga,Os with different among of Ag.
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