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Table 1 The CO,ER performance of copper-based catalysts

READ ) FE/% E(V vs. RHE) HL AR S 3CHR
Cu NS (2~ 14 nm) C,H, 83 ~1.20 0. 1 mol/L KHCO, [12]
Cu-APC Co 92 -0.78 0.2 mol/L NaHCO, [13]
Cu,0 C,H, 45 -0.95 0.5 mol/L KHCO, [14]
Cu 4K C,H, 60 -0.50 10 mol/L. KOH [15]
Cu,O, C,H, 61 -0. 64 0.5 mol/L KHCO, [16]
CuSn, HCOOH 95 -0.50 0. 1 mol/L KHCO, [17]
Cu0/Zn0O CH,CH,OH 48 -0. 68 0.1 mol/LL KOH [18]
N-C/Cu CH,CH,O0H 52 -0.67 1 mol/L. KOH [19]
Cu/C (7 nm) CH, 76 ~1.35 0. 1 mol/L NaHCO, [20]
Cu0,-NCs(75 nm) CH, 55 -1.25 0. 1 mol/L KHCO, [21]
Cu NWs CH, 55 -1.25 0. 1 mol/L KHCO, [22]
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Table 2 Comparison of CO,ER performance of M-N-C catalysts

Fedh iz FE/%(y b0 RHE) (m&%*)]%%ﬁ%) S Sk
Cu-N,-NG co 80. 6 -1.00 — — 0. 1 mol/L KHCO;4 [37]
Ni-N-C co 98.5 -0.70 1.4 114.9 0.5 mol/L. KHCO, [38]
Ni/N/CNT cO 100 -0.75 29 38 000 0.5 mol/L KHCO, [39]
Fe-N,/C co 93 0. 60 2.5 11 315 0.5 mol/L KHCO, [40]
Ni,-N-C co 97 ~0. 80 27 — 0.5 mol/L KHCO, [41]
NC-CNTS(Ni) cO 90 0. 69 9 11 650 0. 1 mol/L KHCO, [42]
Mn-C;N,/CNT co 99 ~0. 44 14 — 0.5 mol/L KHCO, [43]
NiSA-N,-C co 97 -0.75 8 3467 0.5 mol/L. KHCO, [44]
Ni SAC co 97 -0.81 10 6487 0.5 mol/L. KHCO, [45]
In-SAs/NC HCOOH 96 -0. 65 8.8 12 500 0.5 mol/L. KHCO, [46]
Sh-SAs/NC HCOOH 94 -0. 80 2.8 — 0.5 mol/L KHCO; [47]
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Research progress of reaction system for electrochemical CO, reduction

PING Dan', ZHANG Yifei', ZHANG Guiwei', CHAI Zihan®, YI Feng', HUANG Siguang', HAN Jingli'
1. College of Materials and Chemical Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001, China;
2. College of International Education ,Henan Normal University , Xinxiang 453000, China

Abstract ; Against issues of the high overpotential, low conversion efficiency, and poor product selectivity of elec-
trochemical CO, reduction (CO,ER), the research progress of electrocatalysts, electrolytes, and electrolytic cells
were reviewed. It was found that the currently developed electrocatalysts contained metal nanoparticles, metal
alloy, metal oxides, metal sulfide and single metal atoms. Their catalytic activity, selectivity and stability could be
enhanced by adjusting the structure and particle size of electrocatalysts, doping additional elements or introducing
structural defects. The electrolyte of CO,ER included aqueous electrolyte, ionic liquid electrolyte and organic elec-
trolyte. At present, the aqueous electrolyte was widely applied, but its selectivity was inhibited by the side hydro-
gen evolution reaction. The ionic liquid electrolyte and organic electrolyte has high solubility of CO, and could
restrain the hydrogen evolution reaction, which was considered as the main application research direction in the
future. The CO,ER can be conducted in H-type cell, continuous flow cell and MEA reactors, among which MEA is
one of the important technology to realize the scale application of electrochemical CO, conversion. In the future, the
reaction mechanism should be further studied, and the active sites should be probed to realize the precise control of
catalytic performance and stability. Meanwhile, the novel electrolytes should be developed and the design of elec-
trolytic cell should be modified in order to further improve the catalytic performance.

Key words : carbon dioxide ;electrochemical reduction ;electrolyte ; electrolytic cell
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