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Mechanistic Analysis and Development of CO, Reduction

reaction in Room Temperature Ionic Liquids

Kenta Motobayashi
(Nagoya Institute of Technology)

Abstract :

Electrochemical CO, reduction is expected for reducing green-house gas combined with
production of useful compounds. Recently, higher energetic efficiency of CO; reduction was
reported for the use of imidazolium-based ionic liquid electrolytes; however, the origin has been
still under discussion. We performed direct spectroscopic observation of the electrode surface
under reaction condition by using surface-enhanced infrared absorption spectroscopy (SEIRAS) to
elucidate the reaction pathway of CO; reduction in ionic liquids. In-situ observation performed for
various ionic liquids revealed the existence of CO, CO,", COs* and HCOs in addition to constituent
ions of ionic liquids themselves. These results suggested that the CO. reduction in the ionic liquids
proceeds through disproportionation reaction. The observation of the intermediate CO," suggested
its stabilization by cyclic organic cations on the electrode, which should be the reason for higher

energetic efficiency of this reaction in ionic liquids.
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