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Fig. S2 The optimized geometries of various Ag/Cu surfaces for examining the *CO

adsorption and CO=CO dimenrization during CO,RR. Filled circles with orange is

Cu, blue is Ag, brown is C and red is O.
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Fig. S3 TEM characterization of Ag@Cu Np hybrid arrays at different magnifications(a) (b).
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Fig. S5 Enlarged XRD patterns of Cu, Ag@Cu Np, Zn@Cu Np hybrid arrays in the
diffraction peaks of (111), (200), and (220) facet.
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Fig. S6 Representative |H NMR (400 MHz, D,0, 298K) of electrocatalytic CO, reduction on

Ag@Cu Np at -1.2V vs. RHE in 0.5 M KHCO;. DMSO was used as an internal standard for
liquid product quantification.
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Fig. S7 C,H, partical current density of Ag@Cu Np pre-catalyst (orange), Zn@Cu Np pre-
catalyst (dark pink) and Cu pre-catalyst (light blue) in the potential range from -0.8 to -1.2 V
(vs. RHE).
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Fig. S8 SEM images of (a) Cu Np, (b)(c)(d) Ag@Cu Np with different Ag contents
(2,5,10mmol), respectively.
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Fig. S9 Electrocatalytic performance of Ag@CuNp with different Ag contents (Wt%). (a)
LSV curves of Ag@Cu Np with different Ag contents (0%, 2%, 5%, 10%). (b) Ethylene
Faradaic efficiencies of Ag@Cu Np pre-catalyst with different Ag contents (0%, 2%, 5%,
10%) in the potential range from -0.8 to -1.3 V (vs. RHE).
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Fig. S10 Long-term stability of Zn@Cu Np(a) and Ag@Cu Np (b) pre-catalysts at a potential
load of —1.2V (vs. RHE) and the corresponding Faradaic efficiency of ethylene.

Fig. S11 SEM images of Ag@Cu Np at different magnifications(a) (b) after
electrocatalytic CO, reduction.



Table. S1 Recently reported highly active catalysts for CO, reduction in an aqueous solution.

Catalysts Electrolyte Main Product | Potential F.E. Ref.
Cu Nanowire Arrays 0.1M KHCO;4 C,H, -1.1v 17.4% S1
Cu Mesoporous 0.1IM KHCO3 C,H, -1.3v 38% S2
Cu nanocubes 0.1IM KHCO3 C,H, -1.1v 41% S3
Phase-separated Cu-Pd 1 M KOH C,H,4, C,H;OH — Total: S4
63%
B-doped Cu 0.IM KHCO; | C,Hy, C,HsOH -1.1v 52%and S5
27%
0,-plasma-treated Cu 0.1M KHCO;4 C,H, -0.9v 60% S6
Cu,0 films 0.IM KHCO; | C,H4, C,HsOH | -0.99v 34 S7
%and16
%
Ag-Cu Nanodimers 0.1M KHCO; C,H, -1.1v 40% S8
oxide-derived CuxZn 0.1M KHCO;4 C,H;OH -1.0v 29.1% S9
Ag 0.1M KHCO; CO -0.5V 90% S10
Zn 0.1M KHCO;, CO -0.9v 47.55% S11
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