Understanding the role of imidazolium-based ionic liquids in the electrochemical
CO, reduction reaction: an experimental and theoretical study
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Introduction and aim of the work
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The main objective of this work is to evaluate the performance of lonic Liquids (IL)
for CO, conversion and to understand the effects of different anion in the
selectivity.

Results and discussion
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Materials and methods
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The electrochemical tests involved were cyclic voltammetry (CV), linear sweep
voltammetry (LSV) and a chronopotentiometry (CP)
In inert gas and pure CO,.

Calculations are based on ab-initio DFT employing a plane wave (cutoff 30Ry) and
ultra-soft pseudopotentials. GGA-PBE was used for exchange and correlation
functional.Brillouin Zone sampled in gamma.

» Deprotonated IL cation can spontaneously bind CO, and the
electrode surface, causing poisoning of active sites.
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» lonic liquids with fluorinated anion are more selective toward the
production of CO.

» The role of anions is to tune the ratio between protonated and
deprotonated [EMIM-H*]:[EMIM‘] or [BMIM-H*]:[BMIM"].
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