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Fig. S1  SEM image of Ni-MOF precursor. 

 

 
Fig. S2  SEM images of (a) Ni-N-C-700, (b) Ni-N-C-800, (c) Ni-N-C-900, (d) Ni-N-C-1000. 

 

 

Fig. S3  N2 adsorption-desorption isotherms of Ni-N-C annealed at different temperatures. 
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Fig. S4  XPS spectra of C 1s for (a) N-C-800, (b) Ni-N-C-700, (c) Ni-N-C-900, (d) Ni-N-C-1000, (e) Ni-C-800. 

 

 

Fig. S5  Elemental content of Ni-N-C annealed at different temperatures, obtained from XPS measurements. 

 

 
Fig. S6  XPS spectra of N 1s for (a) N-C-800, (b) Ni-N-C-700, (c) Ni-N-C-900, (d) Ni-N-C-1000. 
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Fig. S7  XPS spectra of Ni 2p for (a) Ni-C-800, (b) Ni-N-C-700, (c) Ni-N-C-900, (d) Ni-N-C-1000. 

 

 
Fig. S8  XPS spectra of Ni 2p for Ni-N-C-800 (a), Ni-N-C-800-used (b) and elemental content 

obtained from XPS measurements (c). 

 
Table S1  The nitrogen adsorption/desorption measurement results of samples annealed at different temperatures. 

Sample N-C-800 Ni-N-C-700 Ni-N-C-800 Ni-N-C-900 Ni-N-C-1000 Ni-C-800 

BET surface area (m2·g−1) 108 224 201 175 118 607 

Pore volume (cm3·g−1) 0.11 0.29 0.29 0.25 0.22 0.63 

 

 

Table S2  Ni contents in various catalysts determined by ICP-AES and XPS. 

Content Ni-N-C-700 Ni-N-C-800 Ni-N-C-900 Ni-N-C-1000 

ICP-AES (% (w)) 9.32 7.77 7.32 0.44 

XPS (% (a)) 1.67 1.25 1.00 0.43 

Table S3  CO2RR catalytic performances of various Ni-based catalysts in similar operating conditions for CO production. 

Catalyst Electrolyte 
Onset potential 

(V vs. RHE) 

Operating potential 

(V vs. RHE) 

Current density 

(mA·cm−2) 

Specific current density 

(mA·mg−1) 

Faradaic efficiency 

for CO (%) 
Reference 

SE-NiSAs@PNC 0.5 mol·L−1 

KHCO3 

−0.6 −1 18.3 N/A 87.8 1 

Ni SAs/N-C 0.5 mol·L−1  

KHCO3 

N/A −1 10.48 N/A 70.30 2 

Ni-NC_ATPA@C 0.5 mol·L−1 

KHCO3 

−0.5 −0.7 ~7 N/A 94 3 

Ni-N-C 0.1 mol·L−1 

KHCO3 

N/A −0.64 8.2 N/A 96 4 

Ni/NCTs 0.5 mol·L−1 −0.32 −1 34.3 N/A 98 5 
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KHCO3 

A-Ni-NG 0.5 mol·L−1 

KHCO3 

−0.3 −0.7 22 N/A 97%@−0.61 V 6 

C-Zn1Ni4ZIF-8 1 mol·L−1 

KHCO3 

−0.53 −0.63 4.7 N/A 94.5 7 

Ni-N-C 0.5 mol·L−1 

KHCO3 

−0.4 −0.77 12.6 N/A 97.9 This work 

−0.87 18.8 N/A 95.6 

−0.97 25.9 N/A 92.0 

−1.07 32.7 N/A 90.3 
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