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A Kinetic Study of CO2 Electroreduction on Metallic
Electrodes in Aprotic Media
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Electrocatalytic conversion of CO2 into gaseous and liquid fuels has a great potential. However, significant
conceptual and technological advances are still needed to make this process economically viable. Most stud-
ies on CO2 electroreduction were carried out using aqueous electrolytes. The solubility of CO2 in water is
rather low, which leads to an undesirably low rate of mass transfer to the cathode. The use of non-aqueous
electrolytes has the advantage of a significant increase in the CO2 solubility and allows avoiding intensive
hydrogen evolution.

In this work, we investigate electrocatalytic activity of Au, Pt, Cu electrodes as well as of Cu-modified Pt(hkl)
single crystal electrodes in electroreduction of CO2 in aprotic solvents, such as acetonitrile and propylene car-
bonate [1]. We demonstrate that the CO2 reduction is a structure sensitive reaction under these conditions.
Cu deposition increases the activity of Pt electrodes. The highest catalytic activity was found for compact
Cu deposits on Pt(110) surface. The effect of addition of water on the kinetics and mechanism of CO2 reduc-
tion is also explored. Moderate amounts of water (< 1 M) in aprotic media leads to a drastic change in CO2
electroreduction kinetics.
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