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Flg S1. The SEM-EDS spectra of Ni0,57C00_330X.
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Flg S2. SEM-EDS spectra of Ni0,33C00,57OX.
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Fig. S3. a) TEM image and b) HRTEM image of Nig 33C00670x.
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Fig. S4. a) TEM image and b) HRTEM image of NiO.
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Fig. S5. a) TEM image and b) HRTEM image of C030,.
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Fig. S6. Tafel plots measured of Nig7C00.330x (red), Nig33C00 670« (blue) and NiO (orange).
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Fig. S7. CV curves in 1.0 M KOH in the non-faradaic potential range with a scan rate of 10-100

mVs*
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Fig. S8. The electrochemical impedance spectra of NiO, Nig33C0g670x and Nig g7C0g.330x.
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Fig. S9. The electrochemical impedance spectra of Co304.
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Fig. S10. CV curves in the potential range from 0.9 to 1.6 V with variable scan rate of 10-100
mvs?t
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Fig. S11. a) Linear fit of peak current to scan rate for Nig33C0q.670y electrode over a range of scan
rates from 10 to 50 mV s, b) the linear fitting of the peak current as a function of the square root
of scan rate in the scan rate range from 60 to 100 mV s
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Fig. S12. a) Linear fit of peak current to scan rate for NiO electrode over a range of scan rates
from 10 to 50 mV s %, b) the linear fitting of the peak current as a function of the square root of
scan rate in the scan rate range from 60 to 100 mV s .
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Fig. S13. a) Linear fit of peak current to scan rate for Co30, electrode over a range of scan rates
from 10 to 50 mV s %, b) the linear fitting of the peak current as a function of the square root of
scan rate in the scan rate range from 60 to 100 mV s .
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Table. S1. Product analysis for different voltage windows.

Potential
1.4 15 16 1.7 1.8
V)
molar
concentration 0.153 0.196 0.241 0.232 0.205
(mmol/L)
Dilution 17 17 17 17 17
multiple
volume (L) 0.03 0.03 0.03 0.03 0.03
CO‘(‘C':O)mb 42.82 50.38 55.33 74.2 67.26
Production 0.078 0.099 0.123 0.118 0.105
(mmol)
FE (%) 70.33 76.53 85.74 71.54 60.11
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Table. S2. The product analysis of NiCoOx.

NiCOOX NiO Nio,67C00,330x Nio,33C00_6704 C0304
Dilution multiple 17 17 17 17
volume 0.03 0.03 0.03 0.03
(L)
Coulomb 744.96 1136.72 839.96 80.44
(C)
Production 1.256 2.4 1.57 0.064
(mmol)
FE (%) 65.07 81.4 72.33 30.76
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Table. S3. Comparison of the performance of the catalysts reported in this work with that of the
alkaline ethanol oxidation catalysts already reported.

Electrocatalyst Electrolyte Onset potential Peak density stability FE references
. 1.0 M KOH + 2 1
Co;NiO, 0.5 M Ethanol 1.60 V (RHE) 87 mAcm ~12%@2.78h N/A
: ano
i 1.0 M KOH + L ,
NiCo0,0,/C 1.0 M Ethanol 1.60 V (RHE) 62 mA cm ~67%@>5h N/A
: ano
1.0 M KOH + P 3
CoSe03 1.0 M Etharnol 1.60 V (RHE) 71 mAcm 83%@10h ~80%
B-Ni,P/CoP/N 1.0 M KOH + > .
1.44 V (RHE) 20 mA cm N/A N/A
F 1.0 M Ethanol
. 1.0 M KOH + L s
NiFeOOH 1.0 M Ethanol 1.55V (RHE) 92 mA cm 64%@5h 77.4%
. 1.0 M KOH + b 6
. ano
i 1.0 M KOH + - ;
NisS; NWs 1.0 M Ethanol 1.50 V (RHE) 102 mAcm 86%@16h N/A
. ano
i 1.0 M KOH + - ;
NisS; NPs 1.0 M Ethanol 1.50 V (RHE) 83 mA cm 84%@16h N/A
. ano
i 1.0 M KOH + 5 ;
Ni(OH), NWs 1.0 M Ethanol 1.50 V (RHE) 35mAcm 76%@16h N/A
i 1.0 M KOH + 5 8
NizFeq 75 1.0 M Ethanol 150V (RHE) 79 mAcm 50% 80%
0.1 M NaOH
NiNPs-R +02M 1.70 V (RHE) 21 mA cm 2 54%@1.5h 62% ’
Ethanol
0.1 M NaOH
NiMoP/ERGO +0.1M 180V (RHE) 260mAcm?  62.5%@1.2h N/A 10
Ethanol
) 1.0 M KOH + > )
Nig 67C00.330x 1.0 M Ethanol 1.60 V (RHE) 126 mAcm 95%@15h 85.74%  This work
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