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Single-atom metal catalysts on the carbon-based materials for

electrocatalytic CO, reduction

LIU Kang, FU Junwei, LI Hongmei, LIU Min
(School of Physics and Electronics, Central South University, Changsha 410012, China)

Abstract: The electrocatalytic reduction of carbon dioxide (CO,) into fuels or chemicals using renewable
energy sources is an ideal means of achieving an artificial carbon cycle. However, the activity, selectivity and
stability of catalysts limit the application of electrocatalytic CO, reduction reactions. Single-atom metal catalysts
on the carbon-based materials (M-SACs@C) have attracted extensive attention of researchers due to their high
activity, high selectivity and high metal atom utilization, which are ideal catalysts for electrocatalytic CO,
reduction. M-SACs@C can convert CO, into carbon monoxide, formic acid, methane, methanol, ethanol, etc.
This review provides an overview of the application of M-SACs@C in CO, reduction reactions from the
perspective of CO, reduction product species. We focused on the single-atom site configuration and the source of
activity. In addition, the mechanisms of M-SACs@C in CO, reduction reactions are also analyzed and
prospected in this review. The controlled synthesis of homogeneous and highly loaded M-SACs@C , clarification
of the mechanism of CO, reduction reaction and enhancement of the stability of the active site are the necessary
paths for the industrialization of M-SACs@C.

Key words: catalysis ; single-atom catalyst; M-SACs@C ; CO, reduction reaction; single-atom site configuration ;

reduction product

Manuscript received : 2022-09-27; revised: 2022-12-05; accepted: 2022-12-15

Foundation item: Projects (2020]J2041, 2020JJ5691) supported by Hunan Provincial Natural Science Foundation; Projects
(21872174, 22002189, U1932148) supported by the National Natural Science Foundation of China; Project (2023QYJC012)
supported by Central South University Research Programme of Advanced Interdisciplinary Studies; Project (2023CXQD042)
supported by Central South University Innovation-Driven Research Programme

Corresponding author : LIU Min ( 1982— ) (ORCID : 0000-0002-9007-4817 ) , male, professor, mainly engaged in CO,RR.

E-mail : minliu@csu.edu.cn

(REHE R AR, XXLKHE - UER)

# A5 M 3k http://cslgxbzk. csust. edu. cn/cslgdxxbzk/home



