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Table 1 Electrochemical reduction of CO, to different products on different electrodes in various ILs medium

%H HL A E(V)? FEFEY) FE(%)? % (mA cm™) RN E =P
1 YK Ag 1.59 Cco 96 - EMIMBF, (71
2 Ag -1.59 Cco 99 2.4 BMIMCI (8]
3 Ag -1.7¢ Cco 90 - BMIMCF;S0; [9]
4 2K Bk —2.0% Cco 90 25 BMIMPF, [10]
5 Zhifb -0.76" Cco 98 65 EMIMBE, [11]
6 Pt -3.3% i - - EMIMNTT, [12]
7 YK TiO, -1.59 RO 14 - EMIMBF, [13]
8 Cu —2.49 WAt 87 - BMIMBF, [5]
9 Cu 27" TR IEH R OB - - BMIMBE, [14]
10 Pt -2.09 T g — F g - - BMIMBr [15]
11 In —1.8" Tk 18 — TR - - BMIMBF, [16]
12 Ag —-1.9" 6- T MR - - BMIMBE, [17]

a) E, M3 b) FE, B AR, o) MHJE; d) vs. SCE; e) vs. Pt #; f) vs. RHE; g) vs. Ag/AgCl; h) Ag
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Figure 1 Efficient reduction of CO, to CO with high current density
using in situ prepared Bi-based materials
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Figure 2 The overall reaction for electrochemical reduction and
polymerization of CO, on a nsTiO; film
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Progress in electrochemical catalytic conversion of CO, modulated by
ionic liquids
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Electro-catalytic reduction of carbon dioxide (CO,) has attracted significant interests because it involves recycling of carbon dioxide to
gaseous and liquid fuels to meet the steadily increasing demand for energy. Direct electrochemical reduction of CO, on most electrode
surfaces requires large overvoltage which consequently reduces the conversion efficiency. Therefore, to succeed in CO, reduction and
conversion with remarkable efficiency and selectivity, development of highly efficient catalytic system is desirable to decrease the
overpotential required for CO, reduction and to control the energy pathways of the reaction. Compare to the common molecular
solvents, ionic liquids (ILs) as the green functional media have attracted more attention for the electrochemical catalytic conversion of
CO, because of their unique physico-chemical properties, such as good conductivity, strong electrostatic field, peculiar
micro-environment, multi-weak interaction presence, and high solubility to CO,. ILs as co-catalyst and reaction medium decrease the
potential for the formation of the carbon dioxide radical anions intermediate. The advances of CO, electrochemical conversion
modulated by ILs to CO, CH, and other products were introduced. It was found that the introduction of ILs not only could significantly
decrease the overpotential of CO, reduction, but also could increase the reductive current density, in particular, the synergistic effect
between IL media and solid, nano, molecular catalysts greatly enhanced the selectivity of converted products. It was believed that the
electrochemical catalytic process, especially using ILs as reaction medium, was a feasible route to utilize CO, in large-scale. Therefore,
the study based on IL catalysis and CO, conversion was an important research direction with considerably scientific significance and
practical applications, which provides new ideas for the activation of CO,, realization of ILs as well as the catalytic system comprising
ILs and catalysts. Some problems presented in the process with ILs were pointed out. Meanwhile, the future development in basic
research and applications of the electrochemical reduction of CO, with ILs were also prospected.

green solvent, ionic liquids, electrochemistry, catalysis, CO,, conversion
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