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Approach to improve carbon dioxide reduction rate using reverse water-gas shift reaction with
nickel-supported cerium-titanium composite oxide thermal catalyst (‘Tokyo University of
Science, Faculty of Science and Technology, Department of Pure and Applied Chemistry,
2 Tokyo University of Science, Research Institute for Science and Technology, Research Center
for Space System Innovation)OHayato Nakajo'?, Kai Takagi'?, Norihiro Suzuki’?, Chiaki
Terashima'?, Akira Fujishima®

Solar catalysts using sunlight are known as a clean CO; reduction method among CO;
reduction methods that recycle CO; into a useful resource. Cerium oxide (CeO>), a typical
thermal catalyst, requires high activation energy for Ce reduction, while a mixed oxide of CeO,
and titanium oxide (TiO») loaded with Ni has been reported to improve Ce reduction through
a phase change to an oxygen-depleted pyrochlore phase (Ce,Ti2O7) and the oxygen transport
effect of Ni." In this study, CO» is diluted with H, in the conventional CO, decomposition
process and a reverse water gas shift reaction (RWGS reaction) is incorporated. As a result,
the conversion rate to the target product, CO, increased to about 70%. In addition, the oxide
composite exhibited excellent cycle characteristics (Fig. 1).
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