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Raman study on electrocatalytic reduction of CO> in COz-absorbed amine aqueous
solutions (Graduate School of Advanced Science and Engineering, Waseda University)
OMizuho Kuroda, Yukio Furukawa

Capture of CO2 gas emitted from thermal power plants and conversion of abundant
CO3 to fuels (carbon recycling) have attracted significant interest as a promising way
to reduce CO; emission and store excessive renewable energy. In this study, we have
investigated electrocatalytic reduction of CO; in amine CO; absorbents using Raman
spectroscopy. We have measured in situ 830-nm excited Raman spectra of reaction
intermediates adsorbed on the surface of a metal electrode in COs-absorbed
monoethanolamine (MEA) aqueous solutions. Raman spectra were measured every 0.1
V in the range from 0 to —1.3 V vs Ag/AgCl electrode. Bands assigned to CO stretching
vibrations were observed only for a Cu electrode; it was previously reported that C2
and C3 organic compounds are formed by Cu-electrocatalytic reduction of COz. This
result indicates that C—C bonds are formed via adsorbed CO (CO*). At —0.8 and —0.9
V, a broad band due to the CO stretch was observed in the range between 2000 and
2150 cm™!. From —1.0 to —1.3 V, a strong sharp band was observed at 2090 cm ™! with
a shoulder at 2065 cm™!. We explain that CO is bound at a reaction site, giving rise to
the 2090-cm ™! band, in the range above —1.0 V. MEA was not reduced in this system;
the MEA aqueous absorbent can contain a large amount of CO».
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