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Photocatalytic reduction of CO, by Ag-loaded hydrotalcite ('Graduate School of Engineering,
Shizuoka University) (OKohei Watanabe', Yoshiumi Kohno', Ryo Watanabe', Choji Fukuhara'

Hydrotalcite (HT) has superior adsorption capacity for carbon dioxide and shows catalytic
activity for the CO, photoreduction. However, the activity is generally very low. In this study,
silver, which has been reported to be specifically effective for CO, photoreduction, was loaded
on the HT surface as a co-catalyst to examine the possibility of improving the activity.

Silver was loaded on the HT surface by the evaporation to dryness method with given amount
(0to0 0.5 wt%) of AgNO:s as a precursor. After reduction treatment using L-ascorbic acid, Ag/HT
was obtained. The photoreduction of CO, was carried out with 0.3 g of Ag/HT and 15 mL of
methanol solution (25 vol%) in a quartz Erlenmeyer flask. After the gas phase was replaced by
CO,, the reaction mixture was irradiated with UV light from a 100 W high-pressure mercury
lamp for 5 h. Carbon monoxide was detected as a main product by GC, and quantitatively
analyzed to evaluate the photocatalytic activity.

Fig. 1 shows the amount of CO evolved by each sample after 5 h of irradiation. The activity
of Ag/HT decreased along with the amount of Ag loading, and the activity of every Ag/HT was
below that of unmodified HT. This might be due to the inhibition of the adsorption of CO, by
the Ag loading on the HT surface.
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