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1. Main Research Results 
Photocatalytic Reduction of CO2 with Oxide Photocatalyst 
Converting of greenhouse gas CO2 into useful hydrocarbon fuel by photocatalytic 
reaction is expected as an ultimate technology to solve the global warming problem. 
However, the conversion efficiency is still very low, because reduction of CO2 needs a 
good adsorption property of the material to CO2, a very strong reduction potential, a 
multi-electron reaction process, etc. In this study, we have developed a simple ion 
exchange method for synthesis of micro/mesoporous Zn2GeO4 with crystalline 
pore-walls at room temperature. Such prepared mesoporous Zn2GeO4 showed 6 times 
higher photoactivity for converting CO2 into CH4 fuel in contrast to the sample prepared 
by solid state route, since large specific surface area of the mesoporous photocatalyst 
are beneficial to CO2 capture and conversion. In addition, the evolution rate of CH4 over 
micro/mesoporous Zn2GeO4 could be significantly enhanced by loading Pt as 
co-catalyst, because the co-catalyst promotes the multi-electron reaction process which 
benefits the CO2 photoreduction.  
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