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Fig. S1 (a) Total current densities and partial Faradaic efficiencies of the gaseous products
during eCO2RR using (b) Ih, (c) s-NS, and (d) I-NS. (e) i-t graph of potential-dependent
eCO2RR measurements of Ih, s-NS, I-NS, and Au foil.
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Fig. S2 (a) CO current densities and (b) Faradaic efficiencies of Au catalysts with applied
potentials vs. Ag/AgCl without iR correction.
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Fig. S3 (a) CO current densities and (b) Faradaic efficiencies of Au/C catalysts with Au loading
ratios of 7, 11, and 40 wt %.
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Fig. S4 Cyclic voltammograms (CV) for ECSA measurements of the Au catalysts. The CVs

were performed in a 50 mM H>SOs electrolyte at a scan rate of 50 mV s\
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Fig. S5 (a) The CO FEs and (b) current densities of Th (black) and I-NS (red) during the
durability test for 4 h. TEM images of (c¢) Ih and (d) I-NS on the conductive carbon materials
after the durability test. The bars represent 20 nm.



Fig. S6 Additional TEM images of I-NS and their corresponding projections of the three-
dimensional model covered solely with {321} facets on the surface. The average angle

deviations are (a) 2.3, (b) 4.3, and (c) 4.1 degrees. The bars represent 20 nm.
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Fig. S7 Tafel plots of CO production on Ih (black), s-NS (blue), I-NS (red), and Au foil (green).

Solid lines represent experimental values, and dash lines represent trend lines for measuring

the Tafel slopes.
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Fig. S8 Nyquist plots of 1h (black), s-NS (blue), and I-NS (red) from EIS at -0.36 V vs. RHE.



Table S1. Faradaic efficiencies and mass activities of Au and Ag nanocatalysts for eCO2RR.

CO Mass
E vs RHE CO FE o
Catalysts Activity Electrolyte | Membrane Ref.
) (%) .
(Ag?)
0.5M
This Work -0.7 95 121.6 Nafion
KHCO3
0.5M
Au NPs -0.52 97 3 Nafion 1
KHCO;
0.1 M
Au NPs -1.2 45 - - 2
KHCO;3
Au 0.5 M without
-1.0 70 9 3
rhombohedral KHCO:3 membrane
0.5M
Au nanowires -0.35 94 1.84 Nafion 4
KHCO;
Ag NPs with 0.5M
. -0.75 84.4 30 Nafion 5
cysteine KHCO;
Oleylamine
0.5M
capped Ag -0.75 92.6 75 Nafion 6
KHCO;3
NPs
Ag triangle 0.1 M
-0.855 96.8 - Nafion 7
NPs KHCO:s;
Ag@Au core-
shell -1.2 99.3 11.8 0.1 M KCI Nafion 8
nanowires
Au NPs on No
0.5M
mesoporous -0.66 80 12 membrane 9
KHCO; .
carbon (glass frit)
Au80Ag20 NPS, 0.1 M
-0.7 60 3.7 Nafion 10
~25 nm NaHCOs3
Appox. 0.1M
Auws cluster/C -1.0 - Nafion 11
100 KHCO;
AU44(TBBT)28 0.5 M
-0.57 83 30.8 Nafion 12
cluster/C KHCO:s




Table S1. (cont.).

CO Mass
E vs RHE COFE Activd
Catalysts ctivity Electrolyte | Membrane | Ref.
(V) (%)
(Agh
AU47Cd2
0.5M
(TBBT)a: -0.57 96 55.6 Nafion 12
KHCO;
cluster/C
Amidinate- 79.0 (0.6 V) 0.5 M
protected Auas -0.57 96.5 113.0 (0.7 V) Nafion 13
cluster/CNT 187 cogry) | RHCOs
Oleylamine- 232(065V) 0.5M )
-0.65 63.5 35.8 (-0.7 V) Selemion 14
capped Au NP KHCO;3
(approx.)
Porphyrin- 221(-065V) 0.5M )
o -0.45 94 262 (-0.7 V) Selemion 14
modified Au NP KHCO;
(approx.)
PEG-modified
. 05M
commercial -0.77 75.6 - N/A 15
KHCO;
Au/C
PEG-modified
- . 05M
liquid-medium -0.57 100 - N/A 15
) KHCO:s
sputtering Au/C
Au-N-
. 0.1M Selemion
heterocyclic -0.57 83% - 16
KHCO; AMV

carbene NP




Table S2. Integration values of Au catalysts from CVs for calculating ECSAs.

Catalysts Ih s-NS I-NS Au foil
Integration value (A-V) 2.37x10° 1.96x107 1.17x10° 8.53x10°¢
ECSA (cm?) 1.06 0.88 0.52 0.38




Supplementary Methods
Calculation of Faradaic Efficiency

The equation below shows how the Faradaic efficiency (FEg,) for each gaseous product was

derived.

ngasFPO)

i ,
FE 4 = === x 100 (Where, igqs = Cgas X f X o

Ltotal

The current density of the products (ig,s) was derived from the concentrations (cg,s) measured
by integrating the peaks of gas chromatogram results. ng, is 2 for both Hz and CO. f, F, po,

R, and T stands for flow rate, faradaic constant, gas pressure, ideal gas constant, and

temperature, respectively.t’

Calculation of ECSA values

The peak from the oxidation scan at 0.9 to 1.0 V vs. Ag/AgCl was integrated, where the

integration value is proportional to ECSA, scan rate, and reduction charge per unit area.

Intergration value(A-V)

ECSA(ecm™2) =
(em™) scanrate(V - s=1) X reduction charge per unit area ( C - cm=2)

Generalized coordination number (GCN)

The GCN of atom i is estimated as follows:

ny

GCN(i) = Z cn(m

Cnmax

j=1

where cn(j) is a usual coordination number of neighboring atoms of i and cnmax is the

maximum number of the first-nearest neighbors in bulk.!'®
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