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Table 1 Standard redox potentials and required electron protons for different products in photocatalytic CO,RR!"

Reactions E(V vs.NHE) Products
CO,+e — CO,™ -1.90 -
CO, +2H" +2¢” — CO + H,0 -0.51 Cco
CO, +2H" +2¢ — HCOOH -0.58 HCOOH
CO, +4H" +4e — HCHO + H,0 -0.55 HCHO
CO,+6H" +6e — CH,0OH + H,0 -0.39 CH,OH
CO, +8H +8¢ — CH, +4H,0 -0.24 CH,
2C0, +8H" +8¢ — CH;COOH + H,0 -0.31 CH;COOH
2CO, + 10H" + 10e” — CH;CHO + 3H,0 -0.36 CH,CHO
2C0O, + 12H" + 12¢ — C,H;0H + 3H,0 -0.33 C,H;0H
2C0O,+ 12H" + 12¢ — C,H, +4H,0 -0.34 C,H,
2C0, + 14H" + l4¢” — C,H, +4H,0 -0.27 C,H,
3C0O,+ 16H" + 16e — CH,CH,CHO + 5H,0 ~0.32 CH,CH,CHO
3C0,+ 16H" + 16e — CH,;COCH; +5H,0 -0.31 CH,COCH;
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Fig.1 Possible reaction pathways of photocatalytic CO, reduction to C,, products (C, gray; O, red; H, White)[m]
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Fig.2 (a) CO, adsorption™™; (b) UV-Vis-IR DRS spectra of WO; and WO3,X[22]; (c) O 1s XPS spectrum of the

WO, sample after 60 h photocatalytic reaction””
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(c) Charge-density difference plot of InCu/PCN™
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Fig.5 (a) Proposed reaction mechanism for photocatalytic CO, to C,H, conversion™ ;

(b) CO, CH, and C,H; production rates over five hours of light irradiation””
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Progress of Photocatalyst Active Site Modulation and Its
Photoreduction of CO, to C,, Products

LIU Ke-yi, CHEN Qiao-ling, SUN Rong, WANG Jia-ren, ZHENG Yi'
(School of Petroleum and Chemical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Industrial development and human activities have led to an increase in CO, concentration in the

atmosphere every year, causing a series of ecological and environmental problems. The photocatalytic conversion

of CO, into high value-added chemical substances not only helps to relieve environmental pressure, but also

brings additional economic value. However, due to the low multi-electron utilization efficiency and slow C—C

coupling kinetics, the photoreduction of CO, to polycarbon products faces challenges such as low yields and poor

selectivity. Photocatalyst active site modulation can effectively solve these problems. This review summarizes the

recent research progress on the design of active sites on the surface of photoreduced CO, catalysts, mainly

including defective sites, metal sites and doping sites, to provide a new perspective on the design of photoreduced

CO, catalysts from the perspective of active sites and to inspire the development of efficient photocatalysts.

Key words: photocatalytic CO, reduction; active site; C—C coupling; C,, product
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