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The product selectivity in the electrochemical conversion of carbon dioxide (CO.) strongly
depends on the electrode metal. As each metal leads to a characteristic product composition,
a multimetallic composite electrode is required for the selective product formation by CO
conversion. In this work, we investigated the selective electrochemical conversion of CO, on
atomic layer stacked electrodes. The formation of hydrocarbons on Cu/Ni stacked
electrodes was strongly dependent on both the crystal structure of the supporting Cu
electrode and the thickness of Ni layer. This suggested that the adsorption of a carbonate
intermediate on the surface of Cu/Ni stacked electrodes, formed by the electrochemical
conversion of CO., improves to the selective electrochemical CO. conversion for
hydrocarbon formation compared with pristine Cu electrodes. Based on these results, we
discuss the mechanism of the selective electrochemical CO. conversion on Cu/Ni stacked
electrodes.
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Figure 2 Apparatus for electrochemical reduction
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Figure 3 (a) Photograph and (b) XRD patterns of commercially available Cu foils.
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Figure 4 Depth profiles of atomic concentration by XPS in Cu/Ni stacked electrodes.
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Table 1 Current efficiency for CO. electrochemical conversion on pristine commercial available copper
foils at —20 mA/cm?.

. Current efficiency Total
Cu foils e %) %)
CH, C,H, H,
AlfaAesar -1.75 3.54 0.00 98.8 102.34
Aldrich -1.61 2.50 0.00 98.8 101.30
Nilaco -1.53 3.23 0.00 101.3 104.53
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Figure 5 Current efficiency of hydrocarbon products on Cu/Ni binary electrodes deposited for 1 min.
Hydrocarbon products were methane (CH,4) and ethylene (C.Hy).
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