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Electrochemical carbon dioxide reduction reaction (CO,RR) is one of the most
efficient methods to convert CO, to value-added products. Bimetallic Cu-Zn
electrocatalysts have gained considerable interest as one of the effective catalysts
for selective CO,RR to ethanol. Although the CO,RR has been studied extensively on
Cu and Zn monometallic catalysts as well as their homogenous alloys, the reaction
on heterogeneous Cu-Zn interface has not been explored yet. Herein, we
theoretically studied the effect of interface Cu-Zn site on CO, conversion to C,HsOH
catalyzed by phase-separated Cu-Zn catalysts. The interface site has significant
impacts on the CO, reduction pathway by tuning the stability of the intermediates
and promoting the distinct C-C coupling step. The *CO-*CH coupling at the interface
site is the most kinetically and thermodynamicall)} favorable step. The interface site
will then favor the ethanol pathway over the ethylene after subsequent *COCH
production. The reaction on the Cu site was also studied as the comparative
counterpart to highlight the effect of interface site. Overall, this study reveals the
cooperative role of the interface site in selective ethanol production for CO,RR on

the Cu-Zn catalysts.
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