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Abstract: The strategy for selective photocatalytic conversion of CO, aims to enhance photocatalytic activity through
specific design of catalysts and reaction systems, thereby improving the selectivity and yield of CO, reduction products.
This review summarizes the research progress in photocatalytic CO, selective conversion technology from three aspects: the
principles of photocatalytic CO, selective conversion, product distribution and pathway analysis, and catalyst modification.
Common products of photocatalytic CO, reduction reactions include C, and C,, categories, which have significantly
different pathways for their formation. The core difference lies in the proton—electron transfer steps during the reaction
process and the C-C coupling mechanisms. Selective distribution of products can be achieved through catalyst design and
regulation of reaction conditions. Methods such as constructing heterogeneous structures, defect engineering, and
controlling size and morphology can enhance the selectivity for C, products, while strategies like co—catalyst loading,
doping engineering, and surface plasmon resonance can improve the selectivity for C,, products. Currently, photocatalytic
CO, reduction technology remains at the laboratory research stage and has not yet achieved large—scale industrial
production. To address this technological challenge, multidimensional research and innovation should focus on the design
and development of efficient photocatalytic materials and the autonomous regulation of photocatalytic reduction product
selectivity.
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