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Heterojunctions not only produce novel electronic and geometric structures of interfaces not observed
in individual components, but also provide tunable electronic states of the components through charge
transfer.! The optimized electronic structures of the interface of Cu and Ag nanoparticles are known to
enhance the selectivity for C2 products in the electrochemical CO; reduction reaction (¢CO2RR).? In this
study, we focused on hetero-layered Cu—Ag catalysts with controllable thickness and aimed to
investigate the effects of Cu and Ag layer thickness on the electronic structures and eCO2R properties
systematically.

We prepared hetero-layered Cu—Ag catalysts on PTFE membrane filters by vacuum deposition.
Scanning Electron Microscopy analysis of the catalyst cross-section revealed its hetero-layered structure
on the filter. We also observed that crystallite size of Cu increased while that of Ag decreased as the
Cu/Ag ratio increased. The hetero-layered Cu—Ag catalysts exhibited synergistic effects with relatively
high selectivity for CHs, even though both Cu and Ag individually showed low selectivity for CHs. The
Cu/Ag ratio-dependence of selectivity and the observed synergistic effects will be discussed.
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