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Figure S2. SEM image of NiFe-LDH.
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Figure S3. XRD pattern of exfoliated NiFe-LDH
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Figure S4. Raman spectrum of NiFe-NC-0.5, NiFe-NC-1, NiFe-NC-2, and NiFe-NC-3.
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Figure S5. (a, b) Nitrogen adsorption-desorption isotherms of CN and NiFe-NC-1.
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Figure S6. SEM image of CN.
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Figure S7. EDS of NiFe-NC-1.




Figure S8. (a) TEM images, (b) HRTEM image of NiFe-NC-0.5.
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Figure S9. (a) STEM image, (b-f) the corresponding elemental mapping images of
NiFe-NC-0.5.
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Figure S11. (a) XPS spectra of NiFe-LDH and NiFe-CN-0.5. (b) N 1s XPS spectra of
NiFe-CN-0.5. (¢) Ni 2p XPS spectra of NiFe-LDH and NiFe-CN-0.5. (d) Fe 2p XPS
spectra of NiFe-LDH and NiFe-CN-0.5.



: b
_ —=— NiFe-N —— NiFe-N
X 80+ JCPDS No.40-0215
g -
g 3
5 4 s
>
© 40+ c
] (]
3 €
£ 20- -
|8
, . : . : U (I S |
09 08 07 -06 -05 10 20 30 40 50 60 70 80
Potential(V vs RHE) 2 Theta(degree)

Figure S12. (a) Faradaic efficiency of CO of NiFe-N at different potentials in CO»-
saturated. (b) XRD of NiFe-N.



Figure S13. (a) TEM images, (b) HRTEM image of NiFe-NC-1 after electrolysis.



Figure S14. (a) STEM image, (b-f) the corresponding elemental mapping images of
NiFe-NC-1 after electrolysis.
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Figure S15. EDS of NiFe-NC-1 after electrolysis.
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Figure S16. (a) XPS spectra of NiFe-CN-1 after electrolysis. (b) N 1s XPS spectra of
NiFe-CN-1 after electrolysis. (¢) Ni 2p XPS spectra of NiFe-CN-1 after electrolysis.
(d) Fe 2p XPS spectra of NiFe-CN-1 after electrolysis.
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Figure S17. The cyclic voltammetry curves at different scan rates (20, 40, 60, 80, and
100 mV s!) of (a) CN, (b) NiFe-NC-0.5, (c) NiFe-NC-1, (d) NiFe-NC-2, and (e)
NiFe-NC-3.
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Figure S18. Nyquist plots at a potential of -0.8 V (vs RHE) of the samples.




Table S1. Evolution of the binding energies of XPS peaks.

Sample Nl 2p3/2 Nl 2p1/2 Fe 2p3/2 Fe 2p1/2
NiFe-LDH 856.45 874.21 713.14 726.64
NiFe-NC-0.5 854.27 871.97 713.18 726.65

NiFe-NC-1 854.46 871.90 713.25 762.81




Table S2. Raman spectra parameters of CN and NiFe-CN.

Sample D band (cm™') G band (cm™) In/Ig
CN 1166.83 1398.24 0.83
NiFe-NC-0.5 1777.41 2076.52 0.85
NiFe-NC-1 1141.42 1328.24 0.86
NiFe-NC-2 1188.51 1370.98 0.86

NiFe-NC-3 1235.43 1449.03 0.85




Table S3. Comparison of CO; reduction performance on various catalysts

of the NiFe-NC with recently reported electrocatalysts.

Potential FE CO
Catalysts Electrolyte Reference
V (vs RHE) (%)

NiFe-NC 0.5 M KHCO;3 -0.8 94.4 This work
FeMn-N-C 0.1 M KHCO;3 -0.65 80 !
Fe-N-C/Graphene 0.1 M KHCO3 -0.5 80 2
NFe-CNT/CNS 0.5 M KHCO;3 -0.6 60 3
NiSAs/N-C 0.5 M KHCO;3 -0.89 71.9 4
CoNi-NC 0.1 M KHCO;3 -0.5 55 .
CNT-N-NiFe 0.5 M KHCO;3 -0.7 82 6
Cu-Sn NWs 0.1 M KHCO;3 -0.7 82 !
CoPc-CN/CNT(3.5%) 0.1 M KHCO;3 -0.97 95 8
CuPd NP/C 0.1 M KHCO;3 -0.9 87 ?
Au-Cu NP/C 0.5 M KHCO;3 -0.7 50 10
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