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Development of Infrared-laser-assisted
Electrochemical CO, Reduction Reaction Control

Ikki MORICHIKA™ and Samuel JEONG™

Electrochemical CO, reduction reaction is limited by complex multistep pathways and insufficient

product selectivity under conventional macroscopic controls such as applied potential, catalyst, and

reactor design. Here we introduce mode-specific vibrational excitation by an infrared (IR) laser as a
new microscopic control parameter. A home-made flow cell enabling backside IR irradiation and a
plasmonic Au hole-array electrode providing 100-fold near-field enhancement were developed to
efficiently couple IR energy to the electrode interface. Resonant excitation of the antisymmetric stretch
of CO, induced a laser-synchronized increase in cathodic current with an average modulation of 2.7%.

Down-chirping of the excitation laser reduced the modulation amplitude, suggesting contributions
beyond simple vibrational or thermal effects. These results demonstrate a new degree of freedom for

electrochemical reaction control.
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