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Abstract: With the acceleration of industrialization and the development of the global economy, CO, emissions continue
to increase, leading to higher greenhouse gas concentrations and a growing climate change problem. In order to
accomplish the requirements of carbon emission targets under the dual-carbon goal, the conversion of CO; into valuable
chemicals is of great significance in achieving the carbon cycle. And CO, electrochemical reduction for the preparation
of chemical fuels is one of the most promising methods for the preparation of chemical fuels with the advantages of easy
operation and green color. In recent years, CO, electrochemical reduction reaction (CO,RR) has a broad prospect for
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green energy conversion and storage. CO,RR is a technology that applies electrochemical methods to the
electrochemical reduction of CO, capture. In the CO,RR process, the design of the electrolytic cell is crucial because it
directly affects the efficiency, selectivity and stability of the reaction. In this paper, three types of electrolytic cells
commonly used for CO,RR were firstly introduced, and the advantages and disadvantages of different types of CO,
electrolytic cells were discussed, followed by analyzing the main factors affecting CO,RR in terms of both catalysts and
electrolytes. Finally, a new alternative to the traditional amine-based CO, capture method and the current research status
were introduced, and the future research direction and application prospect of CO,RR process were proposed.
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Figure 1 Physical diagram of H-type electrolytic cell device
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Figure 2 Structure diagram of flow pool
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Figure 3 Schematic diagram of solid electrolytic cell
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Table 1 CO,RR Catalyst parameters

PEALF BREE (vs. RHE) FEY BIERERE (vs. RHE) 5%
Agyl Fi BRI 11.87 mAcm (-0.7V) CO 93.4% (-0.7V) LI [25]
Bi/Gr 28.1 mAcm? (-1.17V) HREE 92.1% (-0.97V) WU [26]
Ni@N-C/rGO 23 mAcm? (-0.97V) CO 90% (-0.97V) ZHAO [27]
Sn0,/NH,-GQD 16.2 mAcm™ (-1.3V) HIEREE 92.9% (-1.3V) WANG [28]
A-Fe@NG-Li,K, 97 mA cm? (-0.45V) CO 95% (-0.45V) LIU [29]
ZnO-UR CO 98% (-0.95V) WANG [30]
M-N-C 100 mA cmz (-0.64V) CO 98% (-0.64V) GANG31]
. 186 mA cm? (-1.0V C,H, 54% (-1.0V
Cu-Oleylamine 245 mA cm? E-l.ovg Con 79% (-g.OV) : LIV [32]
PdCu &4&40KH 521 mA cm? (-0.88V) CO 96% (-0.88V) WANG [33]
Bi1oBrsS,; 4K 150 mA cm? (-1.2V) R 90% (-1.2V) MA [34]
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Figure 4 Traditional CO2RR schematic diagram (a) and direct electrolysis of saturated CO2 amine solution schematic diagram (b)
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