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At high current densities, the RDS involved in the CO, reduction S
to CO is the formation of the reactive CO,™ anion radical.
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E0=-1,9V vs NHE! (~ -2,1 vs Ag/AgCl)
The main objective of this work is to study the influence of Anolyte: 0,1M _KOH Cath9|yt§: 0,3M IL
different lonic Liquids (ILs) in the performance and selectivity of aqueous solution. solution in CH3CN

the electrocatalytic CO, reduction to CO.
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Results and discussion
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131 Debski, B. et al (2019), Journal of Molecular Liquids, 29 [l Lockett, V. et al, (2008), Journal of Physical Chemistry C, 112(19), 74867495
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Results and discussion
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0+ o -1,0
[Jco
\ 7/ ] 1004 = E H, i PN
~ < 5 | - - . [:/]ONSET - L 15
B = G X 8o [ =
é-’ -10 ~ ' 3 $ --2,0 ; \®,
‘ E /! s ] |3 N
2194 / S 60 5 \
q 2 // i | -25 5
O W2 N © | -
& Q 20 / R L S ol y 3 e
F C = [~ ™Y S
o / L ] © D
5 -25 1 -
O\\ 8 1 l 20 4 | 35 /\j
O//c 30- —— [BMIM][SO,CF,] in CO, - | :
- - - [BMIM][SO,CF,] in N, o /Il | , , . . . 4,0
( BT 1 1 N . N S S SN [
— -3,0 -2,5 2,0 1,5 -1,0 -0,5 o oFf o F §
< E vs Ag/AGC! [V] S &S e
@/Z | v CVs’ highlights: Onset potential of all the ILs is shifted to less negative potentials when atmosphere is saturated with CO.. §
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V' [V]onset S highlights: Imidazolium salts of [SO;CF;], [BMIM][5FF] and [BMIM][CO,CHj;] are able to decrease the overpotential for N
the CO,RR to CO with respect to the most used [BMIM][BF,].
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v" Selectivity highlights: The maximum FE% to CO is reached by [BMIM][SO;CF;]. lonic Liquids with acetate anion are more
selective towards the production of H, than CO.
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Conclusions

Seven imidazolium salts were tested for the
electrocatalytic CO, conversion to CO.

CO, solubility depends on the anion of the
imidazolium salt, which tends to be higher for
fluorinated anions.

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.

Imidazolium salts of acetate are more selective
towards the production of H,. [BMIM][SO3CFj]
promotes the reduction of CO, to CO better than
the commonly used [BMIM][BF,]. Reaction
mechanisms behind these results are being

studied.
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