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Electrochemical Reduction of Carbon Dioxide at Nanodiamond Grain Boundaries as
Reaction Site
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In this study, phosphorus-doped polycrystalline diamond electrodes were
fabricated by microwave plasma-enhanced chemical vapor deposition. The overpotential of
phosphorus-doped diamond electrodes for hydrogen evolution reaction was approximately 1 V higher
than that of boron-doped diamond electrodes. This result indicates that competing hydrogen evolution

reaction for electrochemical reduction of carbon dioxide hardly occurs at the phosphorus-doped
diamond electrode. The electrochemical measurement was carried out with CO2 bubbling, and an
increase of current indicating the CO2 reduction was observed. As a result of the constant potential
electrolysis using two-component cell, the reduction products were mainly formic acid. This implies
that dissolved CO2 is two-electrons reduced.
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