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Photocatalytic Conversion of CO2 by H20 as an Electron Donor by Using
All-Solid-State Photocatalysts

Teramura, Kentaro
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We succeeded in designing a highly selective photocatalytic conversion of
C02 to CO by using Ag-modified,Zn-doped Ga203. The formation rate of CO and selectivity toward CO
evolution were 117y mol/h and 87.4%, respectively. In particular, we highlight that 02 was
stoichiometrically evolved and that CO was derived from the introduced C02.The investigation for the
reaction conditions showed that a low reaction temperature, high partial pressure of C02, and high
concentration of NaHCO3 are important for achieving highly selective photocatalytic conversion of
C02 by H20.
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Figure 1 Rates of CO (black), O, (white), and H, (gray)
evolution and selectivity toward CO evolution in the
photocatalytic conversion of CO, with H,O over Ag-loaded
Zn-modified Ga,O; with various amounts of Zn species.
Reaction conditions: amount of catalyst, 1.0 g; cocatalyst: 1.0
wt%; volume of water, 1.0 L; flow rate of CO,, 30 mL min };
concentration of NaHCO;, 0.1 mol L’l; light source, high

pressure mercury lamp (400 W).
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Figure 2 Temperature-dependent (A) formation rates of CO
(circle), H, (triangle), and O, (square), and selectivity toward
CO evolution (open diamond), and (B) p[CO,] (diamond) and
pH (open circle) values for the photocatalytic conversion of
CO, by H,O. Catalyst: Ag (1.0 wt%)/ZnGa,O; (3.0
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