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The RDS involved in the CO2 reduction to CO is the formation of the reactive CO2•-

anion radical.

E0 = -1,9V vs NHE1 (∼ -2,1 vs Ag/AgCl sat)

The main objective of this work is to evaluate the performance of Ionic Liquids (IL)

in lowering the negative potential for the formation of the CO.2
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Chambers separation by a bipolar membrane that prevents the mixing of the anolyte

and catholyte solutions. The electrochemical tests involved were cyclic voltammetry

(CV), linear sweep voltammetry (LSV) and a chronopotentiometry (CP)

in inert gas and pure CO2.

ANION ROLE of IL
The solubility of the CO2 strongly depends on the

anion influence. If the IL contains a higher grade of

fluorination, it will have a higher CO2 solubility. It might

be related to Fluorine electronegativity3 and,

experimentally, leads to high current density values.

[EMIM][CO2CH3]

CATION ROLE of IL
The alkyl chain of the cation plays an orientation role.

The shorter alkyl chain of the IL cation, the greater it

allows the anion to approach closely to the solid charged

surface,4 which leads to lower overpotentials for the

electrochemical CO2 reduction reaction.

IONIC LIQUID Ratio CO/H2

[BMIM][BF4] 6.97

[BMIM][CF3CO2] 5.72

[BMIM][CF3SO3] 46.85

[BMIM][CH3CO2] 0.13

[EMIM][CH3CO2 ] 0.05

[EMIM][CF3SO3] 37.95

✓ Imidazolium salts combined with a silver

cathode, represent a decrease on the

overpotential needed to overcome the

initial step in the reduction of CO2.

✓ The acetate anion is more selective

towards the production of H2 than CO,

which supports the fact that the CO2

presents the lowest solubility in non-

fluorinated salts.

❖ The study of the performance of five imidazolium salts as ionic liquids in the electrochemical

reduction of CO2 to CO over a silver electrode, was performed. Their electrocatalytic

behavior in lowering the negative potential needed to overcome the first step of the CO2

electrochemical conversion process, which includes the formation of the CO2
•- anion radical,

has been studied in a H-type cell.

❖ CO2 solubility depends mainly on the anion of the imidazolium salt, which tends to be higher

for fluorinated anions because of their increased electronegativity. Using the Pauling

electronegativity scale, a hint of the anion electronegativity can be found, and in this way, it is

possible to predict in which ions the carbon dioxide would present a better affinity.

❖ The cation has a steric effect and an orientation role. When the alkyl chain decreases, the

imidazolium ring finds a more convenient position in the cathode to reduce and form the

complex with the carbon dioxide molecule, which might be translated into a less negative

onset potentials, as it was here observed. Differences in the current density are determined

by the molecular weight of the salt, while the cation increases its size, the interaction

between the anion and the cation is weaker, increasing distance between them and hence

the free molecular space for the CO2 gas to be absorbed.

Linear Sweep Voltammetry (LSV) 

in CO2 saturated atmosphere

Chronopotentiometry (CP), -20 mA/cm2

in CO2 saturated atmosphere
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An H-type cell configuration  with an anodic and 

cathodic chambers
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