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Pulsed electroreduction of Carbon Dioxide using Copper and Cuprous Oxide

Electrode under UV Irradiation
Koji SHIMANO *, Hiroyuki OHURA?,and Sumio YAMASAKI 3

Abstract:

Pulsed electroreduction of CO, in alkaline solution on copper electrode and cuprous oxide
electrode were studied under irradiation. Methane, ethylene and ethanol were reported to be
obtained by electroreduction of CO, in alkaline solution on copper electrode previously. And
more amounts of methane and ethylene were reported to be obtained by the pulsed
electroreduction than by the direct electroreduction on copper electrode®”. We tried to apply
pulsed electroreduction of CO, in alkaline solution with setting high anodic potential of copper
electrode. As the results, we found that in pulse electroreduction using copper electrode, faradic
efficiency of methane which was the competitive product of ethylene was decreased, and at
higher anodic potential than +0.5V, Cu,0 and CuO were found to be generated on copper
electrode surface and act on the reduction of CO, in alkaline solution under irradiation.

By using Cu,0 electrode instead of Cu electrode in the electroreduction of CO,, we found that
only ethylene was produced selectively, and methane was very little produced, and moreover
ethane was produced by addition of palladium-Alumina in cathodic compartment®.

And, we tried to find the effectivenese of addition of various kinds of metal and metal oxides on
the products in this pulsed electroreduction of CO,

The detailed mechanism of this phenomena will be discussed in the next paper.
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Fig.1 Experimental apparatus
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Fig.2 Dependence of faradic efficiency on cathodic
potential in 0.1M-KHCO; electrolyte solution under
pulse electroreduction of carbon dioxide using
copper electrode.

Anode setting potential (Ea):+0.05V vs Ag/AgCl
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Fig.3 X-RAY diffraction pattern of a copper and

cuprous oxide
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Fig.4 Dependence of faradic efficiency on cathodic
potential in 0.1M-KHCO; electrolyte solution under
electroreduction of carbon dioxide using cuprous
oxide electrode.
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Fig.5 Dependence of gas products on cathodic
potential in 0.IM-KHCO; e¢lectrolyte solution under
electroreduction of carbon dioxide using cuprous
oxide electrode.
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Fig.6 Dependence of gas products on cathodic
potential in 0.1M-KHCO; electrolyte solution under
pulse electroreduction of carbon dioxide using copper
electrode.
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Fig.7 Dependence of faradic efficiency on the
amount of addition of palladium-alumina in
0.IM-KHCO; electrolyte solution(180ml) under
electroreduction of carbon dioxide using cuprous
oxide electrode.
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Fig.8 The reaction mechanism hypothesis under
electroreduction of carbon dioxide using cuprous
electrode and by addition of palladium alumina.
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Fig.9 Dependence of faradic efficiency on the
addition of various metals and metal oxides in
0.IM-KHCO; electrolyte solution under pulse
electroreduction of carbon dioxide using copper
electrode.
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Fig.9 Dependence of faradic efficiency on the

addition of various metals and metal oxides in

0.IM-KHCO;  electrolyte under

electroreduction of carbon dioxide using cuprous

oxide electrode.

solution
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Fig.11 Dependence of TOC on the addition of

various metals and metal oxides in 0.1IM-KHCO;

electrolyte solution under pulse electroreduction of

carbon dioxide using copper electrode.
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Fig.12 Dependence of TOC on the addition of
various metals and metal oxides in 0.1M-KHCO;

electrolyte solution under electroreduction of
carbon dioxide using cuprous oxide electrode.
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Fig.13 X-RAY diffraction pattern of residual copper
oxide powder after electroreduction of the carbon
dioxide in which CuO powder was added.
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