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Table 1 Comparison of the photocatalytic CO, to formate with the photocatalysts reported recently
FE fi F AR 5 H R 46 7 % / (mmol-g “h ') FH R kg FH TR B M/ 6

(Mo-Bi)S,/Meso CdS 0. 208 99
TiO,JFDH 0.050 66
MCOF-Ti,Cu, 0.170 99
[bpy-Cu/CIX] (X=Cl or adenine) 0.304 48

AUBM-4 0. 365 79.8
CotpyP-loaded SrTiO;: La, Rh|Au/RuO,-BiVO,: Mo 10 97
A W5 28.50 99
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Construction and Photocatalytic Carbon Dioxide Reduction Performance of a
TP-COFs/Pbs;(CO;).(OH), Composite

WEN Donglian, LIN Zhaoyong', BU Donglei’
(School of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Photocatalytic CO, reduction to fuels or chemical feedstocks offers a sustainable approach to addressing global
environmental and energy challenges. However, the low selectivity of current systems hinders their practical application.
Covalent organic frameworks (COFs), characterized by high specific surface area, porosity, structural turnability, and strong
visible-light absorption, have emerged aspromising candidates for high efficient photocatalysts. Yet, the lack of active sites for
CO, limits their performance. Pb;(CO;),(OH),, a proven electrocatalyst with high selectivity for CO,reduction to formate,
can serve as a co-catalyst to enhance this reaction. In this study, TP-COFs were synthesized via oil bath method under high
temperature, oxygen-free conditions. Subsequently, the TP-COFs/Pbs(CO,;),(OH), composites were obtained by loading Pbs-
(CO;),(OH), onto TP-COFs through successive in-situ photochemical and wet chemical reactions in the aqueous dispersion
solution of TP-COF. Characterization using X-ray diffraction and scanning electron microscopy revealed the formation of
microsheet materials with strong interfacial contact between the two phases. Performance testing with a trace gas analysis
system and gas chromatograph demonstrated that the composite exhibited outstanding photocatalytic efficiency and selectivity
for CO, reduction to formate, achieving a yield of 28.5 mmol-g "sh™" and a selectivity exceeding 99%. This work introduces a
novel approach to designing and synthesizing highly efficient and selective photocatalyst for CO, reduction to formate, enabling
effective CO,conversion. The findings provide valuable insights and a feasible pathway for the development of advanced
photocatalytic systems for sustainable CO, utilization.

Keywords: photocatalysis; carbon dioxide reduction; formate; covalent organic framework; hydrocerussite; active sides; composite
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