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Abstract 1In the context of the global climate change, as an international hot issue, the CO, utilization through its conversion into high
value—added fuels is one of the possible ways to solve this problem. CO, is chemically inert and it is difficult to convert it into other
molecules thermodynamically, and these problems can be solved through the use of the solar energy. Among various approaches on
converting CO, into an energy carrier by the solar energy, a promising new method is developed for the production of the synthetic fuel
from solar—driven two—step CO,—splitting thermo—chemical cycles. In this paper, first review the research progress and research priorities
in this field. We also analyze the technical principle and the basic studies that are required in the future. The future research should
focus on: (1) the fundamental analysis of the radiation heat exchange coupled with the kinetics of the heterogeneous thermo—chemical
systems; (2) the design of advanced chemical reactor concepts based on the direct irradiation of reactants for efficient energy absorption;
(3) the development of high—temperature materials (7>1500°C) for thermo—chemical reactors. Domestic research institutions working in the
fields of high—temperature solar thermo—chemical utilization should pay more attention to this area.
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Fig. 1 Schematic diagram of the counter—rotating—

ring receiver/reactor/recuperator (CR5)
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Fig. 3 Schematic diagram of the two—step CO-—
splitting solar thermochemical cycle
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