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Figure SI. Electrodeposition current of Au/NF electrodes.
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Figure S2. XRD of Au/NF catalyst and nickel foam.



— AU/NF-1.3
NF

Intensity (a.u.)

| N J ]

Ni:PDF#96-901-2970
Au:PDF#96-901-1613

35 40 45 50 55 60 65 70 75 80
2Theta (degree)

Figure S3. XRD of Au/NF-1.3 and NF catalyst and nickel foam.
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Figure S5. The linear sweep voltammetry (LSV) plot over nickel foam in a 0.5 M
Na,SO;, and 0.5 mM HAuCl,; solution with a scan rate of 20mV s



Figure S6. Gas bubbles observed on the surface of the Au/NF-1.3 electrode during the
electrodeposition process.
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Figure S8. Anodic charging current densities measured at the potential 0.45 V vs. RHE
plotted as a function of scan rate. The slope of the linear fit gives the double layer
capacitance.
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Figure S9. LSV plots (50 mV s™!) obtained over Au/NF-1.3 electrode at various

temperature in 1 M KOH and 1 M ethanol.
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Figure S10. The stepped potential CA plots Au free NF-1.3 in electrolytes with and

without ethanol.
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Figure S11. Bode plots of Au/NF-1.3 catalysis over the (¢) potential range from 0.9 to
1.3 V and (d) potential range from 1.3 to 1.7 Vin 1 M KOH (color dot) with 1 M ethanol
or M KOH (gray

spot)
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Figure S12. XPS O 1s spectra of (a) Au/NF-1.3 and (b) NF-1.3.
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Figure S13. CV curves of Au/NF-1.3 in 1 M KOH, 1 M KOH with 1 M ethanol, 1 M
KOH with 1 M acetaldehyde, | M KOH with 1 M potassium acetate, scanned at 50 mV
sl
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Figure S14. The gas chromatogram of the electrolyte after 4 hours of reaction using the
Au/NF-1.3 catalyst in 1 M ethanol and 1 M KOH solutions at (a) 1.1 V vs. RHE and
(b) 1.5 V vs. RHE.



Table S1. EOR performance of catalysts in this work in comparison with state-of-the-

art catalysts.
Peak potential Peak current ECSA
Catalyst Electrolyte Ref.
(VRHE) density (mA cm?) | (cm?)/ (cm? g)
NF 1.58 29.7 0.51/25.28
Au/NF-1.3 1.57 164 12.44 /595.21
NF-1.3 1.68 88.7 0.70/35.49 .
I MKOH+1 M This
Au/NF-0.1 1.27 24.6 1.54/76.62
EtOH work
Au/NF-0.4 1.31 52.5 3.89/189.76
Au/NF-0.7 1.36 65.2 9.66 / 464.42
Au/NF-1.0 1.42 96.7 13.13/625.24
0.5 M KOH + 0.5
Au/MnO,/NF 1.60 64.0 - [1]
M EtOH
. 0.5 M NaOH + 1
NiF/AulNPs 1.21 6.4 - 2]
M EtOH
Au@PdA I MKOH +1 M 0.91 32.7 [3]
u UL EtOH . . -
0.5SMKOH+1M
Au@AuPd 0.93 24.8 - [4]
EtOH
I MNaOH + 1M
Au@Pd e 0.84 13.8 ; 5]
EtOH
Au-Ag-Pd 1 MKOH +1 M
0.97 8.6 - [6]
NWs EtOH
IMKOH+1 M
Au@FePd 0.96 20.2 - [7]
EtOH
IMKOH+1 M
PdAuw/C 1.00 84.2 - [8]
EtOH
I MKOH+1 M
Ni-W/C 1.60 119.0 - [9]
EtOH
Ni-Co/ErN- I MKOH+1 M
1.75 28.5 - [10]
GO/GCE EtOH
. . I MKOH+1 M
Ni3S4-NiS-rGO 1.35 10.0 - [11]
EtOH
. 1 MKOH +1 M
Ni/NC 1.17 5.2 - [12]
EtOH
. 1 MKOH +1 M
Ni-Co/G 1.25 11.5 - [13]
EtOH
IMKOH+1 M
Ni-S NPs 1.60 45.8 - [14]

EtOH




Table S2. Fitting results for EIS spectra over Au/NF electrodes at -0.3V vs. SCE.

Catalyst Au/NF-0.1 | Au/NF-0.4 | Au/NF-0.7 | Au/NF-1.0 | Au/NF-1.3
L; (H) 1.33E-06 1.41E-06 1.36E-06 1.67E-06 1.56E-06
R; ( cm?) 13.688 10.632 12.064 12.501 12.6633
R (Q cm?) 2.1284 2.1417 2.1797 2.3494 2.4103
R (2 cm?) 6.7934 3.7913 2.7864 0.9836 0.19167
CPE,-T (F) 0.00203 0.00538 0.07408 0.04445 0.00397
CPE,-P 0.66359 0.56843 0.52122 0.59381 0.94174
R (2 cm?) 105.26 36.548 20.043 14.057 3.0439
CPE,-T (F) 9.38E-04 0.00221 0.00538 0.00468 0.00749
CPE,-P 0.87218 0.82627 0.9603 0.96142 0.88414




Table S3. Fitting results for EIS spectra over Au/NF-1.3 electrode at various potentials.

E/V vs. RHE 09V 1.0V 11V 1.2V 1.3V 14V 15V 1.6V 1.7V
L, (H) 1.55E-6 1.59E-6 1.69E-6 1.68E-6 1.79E-6 1.80E-6 1.65E-6 | 1.76E-6 | 1.82E-6
R, ( cm?) 11.690 10.655 3.254 3.369 3.706 1.466 1.145 0.793 1.962
R, (Q cm?) 2.040 2.049 2.130 2.165 2.378 2.111 2.125 2.098 2.111
R (2 cm?) 0.719 0.644 0.422 0.203 1.200 0.452 0.257 0.203 0.181
CPE,-T (F) 0.077 0.068 0.014 0.005 0.028 0.180 0.090 0.061 0.022
CPE,-P 0.496 0.520 0.752 0.900 0.766 0.609 0.724 0.765 0.905
Ree (Q cm?) 17.206 8.885 3.637 2,516 11.30 1.362 0.274 0.022 0.018
CPE,-T (F) 0.005 0.005 0.005 0.006 0.023 0.094 0.078 0.054 0.008
CPE,-P 0.946 0.961 0.967 0.937 0.964 1.006 1.085 1.675 1.571
L, (H) - - - - 8.859 - - - .
Ry (Q cm?) - - - - 2.199 - - - -




Table S4. Fitting results for EIS spectra over NF at various potentials.

E/V vs. RHE 1.3V 14V 1.5V 1.6V 1.7V
L, (H) 5.39E-07 | 8.63E-07 | 8.05E-07 | 7.97E-07 9.56E-07
R; (Q cm?) 2.109 3.125 3.182 2.998 2.438
R, (Q cm?) 1.010 1.030 1.176 1.007 1.036
R (Q cm?) 1.419 0.960 0.817 0.757 0.679
CPE;-T (F) 1.57E-04 | 8.73E-04 | 8.18E-04 | 8.34E-04 6.97E-04
CPE,-P 0.812 0.889 1.302 0.890 0.892
R (Q cm?) 28.119 24.812 21.741 12.360 4.409
CPE,-T (F) 1.95E-03 | 1.91E-03 | 4.26E-03 | 5.72E-03 8.72E-04
CPE,-P 0.875 0.851 0.747 0.873 0.877
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