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Fig.1 Fundamentals of CO, photoreduction
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Recent Advances of Photocatalytic CO, Overall Reduction

YE Zhen, LUO Hao-lin, JIANG Zhi, SHANGGUAN Wen-feng

(Research Center for Combustion and Environmental Technology, Shanghai Jiao Tong University,
Shanghai 200240, China)

Abstract: Photocatalytic reduction of carbon dioxide into sustainable green solar fuel is a promising solution to
both environmental problems and energy crises. Despite extensive research to date, there are still many obstacles to
achieving efficient, selective and stable CO, reduction. Furthermore, the use of water as an electron donor rather than
a sacrificial reagent in order to achieve A G>0 of the reaction is essential for ideal artificial 'photosynthesis', but it
also presents many challenges for photocatalytic reduction of CO, systems. In this review, we first briefly introduce
the mechanism and challenges of photocatalytic reduction of CO,, and then we summarize the corresponding
strategies and the latest research progress according to the current problems of photocatalytic reduction of CO,
without sacrificial reagent, such as the adjustment of band structure, the loading of cocatalysts, the construction of
heterojunctions, the design of MOFs and COFs materials, etc. At last, the unsolved problems and the obstacles to
industrial application in the future are summarized.

Key words: photocatalysis; CO, reduction; artificial photosynthesis



