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Abstract: Electrocatalytic CO, and NOj coupling synthesis of urea is a clean and sustainable green production
pathway, which is conducive to carbon neutralization and artificial nitrogen cycle. However, due to its complex
reaction, slow adsorption of reactants, side reaction competition and other factors, the electrocatalytic synthesis of
urea faces problems such as low Faradaic efficiency, poor urea selectivity, and difficulty in meeting industrial
needs. In this paper, the research progress of electrocatalytic CO, and NOj; synthesis of urea is reviewed. The
reaction mechanism of C—N coupling is discussed in depth. The strategies for improving catalyst performance are
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Table 2 Electrochemical performance of different electrocatalysts for CO, and NO; synthesis of urea
AL FLfR I e A (s RHEYV JrER ERARI% SR
W800-Cu 0.1 mol- L™ KHCO,+0.01 mol - L' KNO, -0.6 1373.5 pg-h™ +mg;} 12.8 [23]
Co,~TiO0, % 1.0 mol- L™ K" PBS FIKNO, -0.8 212.8 mmol+-h™'-g™ 36.2 [64]
RhCu 0.1 mol-L™"' KNO, -0.6 26.81 mmol-g ™' +h! 34.82 [65]
FeNC-Fe,N,/C 0.1 mol-L™ KHCO,+0.1 mol- L' KNO, — 38.2 mmol- g} -h™ 66.5 [66]
Cu@Zn PR 0.2 mol- L™ KHCO,+0.1 mol - L' KNO, -1.02 7.29 pmol-em™+h”! 9.28 [21]
RP-AuCu 0.1 mol-L™ KHCO,+0.1 mol-L™ KNO, -0.6 22.9 mmol-g}-h™! 88.5 [67]
Ru,Co 0.1 mol-L™" KHCO,+0.1 mol - L' KNO, -0.5 2234 mmol-h™'-g! 50.1 [68]
CuPc-amino 0.1 mol- L™ KHCO,+0.05 mol-L™" KNO, -1.6 103.1 mmol-h™"-g™' 11.9 [69]
Ti0,-C 0.1 mol-L™ KNO, -0.9 43.37 mmol-g ™' -h"' 48.88 [36]
Cu/PI-500 0.1 mol- L™ KHCO,+0.1 mol- L™ KNO, -1.4 255.0 mmol-h™' - g™ 143 [70]
Cu,0 0.1 mol-L™" KNO, -0.017 29.71 pmol -g™'+h™' 12.9 [71]
Vo—Ce0,-750 0.1 mol-L™' KHCO,+0.05 mol- L' KNO, -1.6 943.6 mg-h™'-g™! — [72]
Cu0,,Zn0,, 0.1 mol- L' Na,S0,+0.1 mol-L™' NaNO, -0.8 — 41 [73]
h—Cu/Cu,0 MPs 0.5 mol- L' KHCO,+0.05 mol- L' KNO, -0.3 632.1 pg-h™-mg ) 432 [74]
CuWo, 0.1 mol-L™" KNO, -0.2 98.5 pg-h™'emg ) 70.1 [33]
OL-Cu 0.9 mol- L™ KHCO,+0.1 mol-L™' KNO, -0.7 298.67 mmol-h™"- ¢! 28.64 [19]
Pd,Au /Ru0, 1 mol- L' KOH+0.1 mol- L' KNO, -0.5 237.8 mmol-g_!+h™' 68.0 [20]
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