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Figure S1. XPS spectra for the NCS/NF sample.

Figure S2. (a) Low and (b) high magnification images of NCO/NF. (c) TEM image 

and (d) HR-TEM image of the NCO nanosheet. (e) EDX elemental mapping images of 

NCO sample.



Figure S3. (a) XRD pattern of NCS-0/NF sample. (b) Low and (c) high magnification 

images of NCS-0/NF.

Figure S4. Double-layer capacitance measurements for determining electrochemically 

active surface area for (a) NCS-0/NF, (b) NCS/NF, and (c) NCO/NF.

Figure S5. The I-U curves of NCS/NF.



Figure S6. S 2p spectra of the NCS/NF after the OER process.

Figure S7. (a) XRD pattern of NCO/NF sample before and after the OER processes. 

(b) Co 2p, (c) Ni 2p, and (d) O 1s spectra of the NCO/NF before and after the OER 

processes, respectively.



Figur

e S8. In situ Raman spectra of NCS/NF catalyst collected under multi-potential steps 

in 1.0 M KOH electrolyte for (a) OER, (b) OER in short range, and (c) HER.

Figure S9. (a) XRD patterns of NCS/NF sample before and after the HER processes. 

(b) Co 2p, (c) Ni 2p, and (d) S 2p spectra of the NCS/NF before and after the HER 

processes, respectively.



Figure S10 (a) Faradaic efficiency of NCS/NF at 20 mA·cm-2.

Figure S11. (a) S 2p spectra of the NCS/NF after the UOR process. (b) O 1s spectra of 

the NCO/NF after the UOR process.



Table S1 Comparison of the OER activity of several recently highly active catalysts.

Catalysts Electrolyte
Overpotential 

/10 mA cm-2

Reference

NCS/NF 1 M KOH 232 mV This work

Fe-Ni3S2/FeNi foil 1 M KOH 282 mV [S1]

Ni3S2/Ni foam 1 M KOH 260 mV [S2]

NiCo2S4/Ni foam 1 M KOH 260 mV [S3]

CNTs@Co-S/CP 1 M KOH 306 mV [S4]

NiCoFeP 1 M KOH 273 mV [S5]

NiCoFeB 1 M KOH 284 mV [S6]

Ni3Se4 nanorod 1 M KOH 243 mV [S7]

Fe-NiO nanoparticle 1 M KOH 297 mV [S8]

Fe2Ni2N/Ni foam 1 M KOH 240 mV [S9]

CoV2O6@V2O5/NRGO 1 M KOH 239 mV [S10]

CoFe2O4@C/Ni foam 1 M KOH 240 mV [S11]

NF/NiFe-LDH 1 M KOH 250 mV [S12]

NF/Ni3S2 1 M KOH 260 mV [S13]



Cu foil/Co3O4-C 1 M KOH 290 mV [S14]

NiFe-NiCoO2 1 M KOH 286 mV [S15]

CuO@NiCo LDH/CF 1 M KOH 256 mV/20 mA 

cm-2

[S16]

Co2NiS2.4(OH)1.2 0.1 M KOH 279 mV [S17]

Table S2 Impedance fitting results of NCS/NF and the compared samples in OER.

     Sample                         Rs/Ω                      Rct/Ω

NCS/NF                          0.395                     0.739

NCO/NF                          0.287                     1.409

NCS-0/NF 0.411 2.288

Table S3 Impedance fitting results of NCS/NF and the compared samples in HER.

     Sample                         Rs/Ω                      Rct/Ω

NCS/NF                          0.485                     0.311

NCO/NF                          0.460                     4.44

NCS-0/NF 0.349 45.11



Table S4 Comparison of the UOR activity of several recently highly active catalysts.

Catalysts Electrolyte
Potential at 

10 mA cm-2
Reference

NCS/NF 1 M KOH + 0.33 M urea 1.31 V This work

S-MnO2 1 M KOH + 0.5 M urea 1.33 V [S18]

NiSe2 1 M KOH + 0.33 M urea 1.36 V [S19]

NiO nanosheet 

array

1 M KOH + 0.33 M urea 1.38 V [S20]

Ni(OH)2 

nanotube/NF

1 M KOH + 0.33 M urea 1.41 V [S21]

Fe11.1%-Ni3S2/NF 1 M KOH + 0.33 M urea 1.44 V [S22]

NiCo alloy 1 M KOH + 0.33 M urea 1.53 V [S23]

Ni(OH)2 

nanocube array

1 M KOH + 0.33 M urea 1.55 V [S24]

NiMo sheet array 1 M KOH + 0.33 M urea 1.37 V [S25]

NiCo2S4 

NS/Carbon cloth

1 M KOH + 0.33 M urea 1.317 V [S26]

NiCo2O4 1 M KOH + 0.33 M urea 1.354 V [S26]



NS/Carbon cloth

Table S5 Impedance fitting results of NCS/NF and the compared samples in UOR.

     Sample                         Rs/Ω                      Rct/Ω

NCS/NF                          0.346                     0.302

NCO/NF 0.353 0.837
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