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Stationary-Potential CO, Reduction into CH, and its Power Generation as an H,-CO,
Fuel Cell Using a Membrane Electrode Assembly Having a Pt Electrocatalyst
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Abstract : In electrochemical CO, reduction using a Pt electrode, it is well known that CO adsorbed as a CO,-
reduced species poisons the Pt surface, so that the reaction stops at the stage of CO formation. In our previous
study, we have reported that CH, generation from CO, reduction occurs at a potential close to the theoretical
potential by controlling the CO, concentration which is fed, using a membrane electrode assembly with a Pt/
C catalyst. However, due to the influence of CO adsorbed on Pt surface as a reaction intermediate, the CH,-
generation reaction deactivated in a short time. In this study, with the objective of realizing consecutive CH,-
production reaction and electric power generation as a fuel cell simultaneously, we investigated the stationary-
potential CO, reduction at the Pt/C electrocatalyst. Based on the results from potential-step experiment with in-
line mass spectrometry, it is revealed that the steady CH, production from CO, reduction occurs at 0.16 V vs.
RHE (with very small overpotential) under a 4 vol.% CO, concentration. The faradaic and energy-conversion
efficiency is determined as 12.3% and 11.9% , respectively, i.e. CH, generation with a high efficiency was achieved.
In addition, power generation as an H, —CO, fuel cell is observed while converting CO, to CH,.

Key Words : Methane generation, Carbon dioxide electroreduction, Pt/C, Polymer electrolyte fuel cell, Power
generation
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Fig. 1 Block diagram of the experimental setup in this study.
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Fig. 2 MS signals of m/z 2 and 15 during linear sweep vol-
tammetry (LSV) to the negative direction at a 4 vol.%
CO, concentration.
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Fig. 3 MS spectra of (a) 268 ppm methane standard gas di-

luted with Ar and (b) the exhaust gas from the working
electrode at ca. 0.16 V vs. RHE during LSV of Fig. 2.
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