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Abstract

Photocatalytic CO, reduction driven by solar energy 1s a promising sustainable strategy to address climate change. This study investigates the material design and reaction behavior
of Prussian Blue Analogues (PBAs) in CO, photoreduction by synthesizing a series of PBA photocatalysts with varied M-site metal compositions. Among all samples, N1-PBA
achieves the highest CO yield, demonstrating that M-site identity governs charge transfer and product selectivity. The findings serve as a reference for the rational design of low-
cost CO, photocatalysts.
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synergy determines photoelectrochemical activity.

Conclusion
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1 M-PBA samples were successfully synthesized via co-precipitation, confirmed to adopt the cubic F43m structure by XRD.

-IR reveals mixed-valence Fe**/Fe’* at the M' site, a higher Fe*>*/Fe?* ratio correlates with superior CO yields in Ni-PBA and Cu-PBA.

ectrochemical results are consistent with catalytic performance: N1-PBA's highest ECSA and Cu-PBA's highest photocurrent both support their superior CO yields,

while Fe-PBA's highest R, and Mn-PBA's lowest ECSA limit their activity.
(4) M-site metal 1dentity governs both charge transfer kinetics and CO,RR selectivity, providing a reference for rational PBA catalyst design.
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