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Fig. S1 XRD patterns of NW and Ag+@NW.

Fig. S2 (a, b) Top-view and (c, d) side-view SEM images of CW electrode.
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Fig. S3 (a) Top-view and (b) side-view SEM images of Ag@CW electrode.

Fig. S4 (a) TEM and (b) HRTEM images of Ag@CW electrode.

Fig. S5 The electrolyte contacts angels for (a) Ag@CW, (b) Ag@CW-E, (c) 

Ag@CW-EO, and (d) Ag@CW-ER electrodes.
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Fig. S6 (a) Top-view and (b) side-view SEM images of Ag@CW-E electrode.

Fig. S7 (a) TEM and (b) HRTEM images of Ag@CW-E electrode.

Fig. S8 (a) XRD patterns of Ag@CW-E electrodes prepared at different 

electrochemical oxidation times and (b) the corresponding Ag@CW-ER obtained 

after electrochemical reduction at -0.5 V vs. Ag/AgCl for 600 s.
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Fig. S9 (a) Top-view and (b) side-view SEM images of Ag@CW-EO electrode.

Fig. S10 Top-view and side-view SEM images of Ag@CW-EO electrodes prepared at 

electrochemical oxidation time of (a-d) 60 s, (e-h) 120 s, (i-l) 240 s, and (m-p) 360 s.
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Fig. S11 (a) Top-view and (b) side-view SEM images of Ag@CW-ER electrode.

Fig. S12 XRD patterns of Ag@CW, Ag@CW-O, and Ag@CW-R electrodes.
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Fig. S13 (a, b) Top-view and (c, d) side-view SEM images of Ag@CW-O electrode. 

(e, f) Top-view and (g, h) side-view SEM images of Ag@CW-R electrode.
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Table S1 Textural parameters of CW, Ag@CW, Ag@CW-E, Ag@CW-EO, and 

Ag@CW-ER electrodes.

Electrodes SBET (m2 g-1) Pore volume (cm3 g-1) Pore size (nm)
CW 103.9 0.06 2.39

Ag@CW 26.1 0.02 2.65
Ag@CW-E 587.6 0.32 2.15
Ag@CW-

EO 461.3 0.25 2.18

Ag@CW-ER 447.7 0.24 2.19

Table S2 Ag contents in the electrodes determined by ICP-OES analysis.

Electrodes Ag@CW Ag@CW-
E

Ag@CW-
EO

Ag@CW-ER

Ag(wt%) 2.46 3.05 1.87 2.28

Fig. S14 LSV curves of various electrodes in the N2 and CO2-saturated 0.1 M KHCO3 
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aqueous solution with a scan rate of 0.5 mV s-1.

Fig. S15 (a) FEs and (b) partial current densities for H2 production for CW, Ag@CW, 

Ag@CW-E, Ag@CW-R and Ag@CW-ER electrodes at various applied potentials.

Fig. S16 (a) FE and (b) partial current density for CO production over Ag@CW-ER 

electrodes derived from Ag@CW-EO prepared at different electrochemical oxidation 

times.

Fig. S17 (a) FE and (b) partial current density for CO production over CW, CW-R, 



S10

CW-E, and CW-ER electrodes as a function of applied potential.

Fig. S18 Dependence of CO/H2 ratio over Ag@CW-ER electrode as a function of 

applied potential.

Fig. S19 (a) FEs and (b) current densities for CO and H2 production over Ag@CW-

ER electrode in a N2-saturated 0.1 M KHCO3 solution at various applied potentials.
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Table S3 Comparison of CO2RR performance of Ag@CW-ER with recently reported 
Ag-based catalysts.

Catalysts Electrolyte
(KHCO3)

E (V vs 
RHE)

FECO
(%)

jCO 
(mA cm-2) Ref.

5 nm Ag/C 0.5 M -0.75 84.4 ~4 [1]
Ag2-G 0.5 M -0.7 93.4 11.87 [2]

Ag-Nano-Pre100 0.1 M -1.2 ~70 ~15 [3]
Ag/CNT-COOH 0.1 M -1.1 83 ~18 [4]

NP-Ag 0.1 M -0.9 93 ~7 [5]
Ag1-MnO2 0.5 M -0.85 95.7 ~2.5 [6]

Ag NWs/NC700 0.1 M -1.15 81 ~22.8 [7]
CB/Ag NWs 0.5 M -1.16 ~89 ~4.2 [8]

Ag-2-C16 0.5 M -0.8 97 1.21 [9]
Oxide-derived Ag 0.1 M -0.6 80 0.3 [10]

Tri-Ag-NPs 0.1 M -0.856 96.8 1.25 [11]
D-25 Ag NWs 0.1 M -0.956 99.3 2.25 [12]

C-Ag 0.5 M -0.95 62.7 4 [13]
Cu/Ag(S) 0.1 M -1.0 93.0 2.9 [14]

Ag-P@HCS 0.5 M -0.8 70.1 ~5 [15]
Ag-NDs/Zn-NLs 0.1 M -1.0 85.2 8.12 [16]

In(OH)3-Ag/C 0.1 M -0.7 93 ~2.5 [17]
Cr2O3@Ag 0.5 M -0.8 99.6 19.0 [18]

2 nm-Ag NCs 0.1 M -0.76 93.8 0.88 [19]
Ag2S-Au 0.5 M -0.8 94.5 9.17 [20]

-0.97 88.55 22.64Ag@CW-ER 0.1 M -1.22 66.5 44.6 This work

Fig. S20 TOFs of CO production over Ag@CW, Ag@CW-R, Ag@CW-E, and 
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Ag@CW-ER electrodes at different applied potentials.

Fig. S21 (a and b) Top-view and (c and d) side-view SEM images of Ag@CW-ER 

electrode after CO2RR stability test and the corresponding EDX element maps.

Fig. S22 XRD pattern of Ag@CW-ER electrode after CO2RR stability test.
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Fig. S23 Ag 3d XPS spectrum of Ag@CW-ER electrode after CO2RR stability test.
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