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Figure S1. CVs of ethaline with 0.01 M NiCl2∙6H2O in the absence (a) and presence of 0.02 M thiourea (b), recorded 

on a Pt electrode at 333 K under a scan rate of 0.02 V s-1.  

 

 

 

 

Figure S2. LSV curves of NiSx/CW deposited in diferent potential with a charge density of 1 C cm-2. The LSV of 

NiSx/CW deposited in different electric charge density at the applied potential of -0.65 V vs. Ag/Ag+. 
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Figure S3. ICP-MS survey of the as-deposited NiSx/CW with different amounts of S doping obtained at -0.65 V vs. 

Ag/Ag+ with a charge density of 10 C cm-2 at 333 K. 

 

 

 

 

 

 

 

Figure S4. XRD patterns of deposited pure Ni/CW and NiS0.25/CW.  
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Figure S5. (a) Photographs and SEM images of NiS0.25/CW (prepared at -0.65 V vs. Ag/Ag+ with a charge density of 

10 C cm-2 at 333 K in 100 mM NiCl2∙6H2O + 20 mM thiourea/Ethaline) grown on copper wire and copper foil. (b) 

The corresponding LSV curves performed in 1.0 M KOH at 298 K with a scan rate of 2 mV s-1. Theses resluts revealed 

that the shape of substrate (wire or foil) had little influence on the resultant deposit morphology and associated 

HER catalytic performance. 

 

 

 

 

 

Figure S6. Equivalent circuit used for the HER. R1 and Q1 are corresponded with electrode porosity, Rct and Q2 are 

corresponded with kinetics of the HER process. 

 

 

 

 

Table S1. Fitted parameters of equivalent circuit as given in Figure S5 for fitting the EIS data (Figure 4c). 

Electrode Rs (Ω cm2) R1 (Ω cm2) Rct (Ω cm2) 

Pure Ni 0.637 0.141 202.4 

NiS0.04 0.854 0.946 0.130 

NiS0.09 0.957 0.736 0.129 

NiS0.25 0.819 0.640 0.088 

NiS0.29 0.899 0.685 0.118 
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Table S2. Arverage thickness, mass loading and associated mass acitivity of various catalysts. 

Electrode Arverage thickness 

/μm 

Mass loading 

/mg cm-2 

Mass activity at η = -200 mV 

/A·g-1 

Pure Ni 4.04 2.9 0.86 

NiS0.04 15.3 3.1 50.4 

NiS0.09 17.2 3.4 42.6 

NiS0.25 21.8 3.6 66.8 

NiS0.29 23.2 4.2 46.5 

 

 

 

 

Figure S7. LSV curves of NiSx/CW with different amounts of S doping normalized by mass loading. 
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Figure S8. Electrocatalytic efficiency of NiS0.25/CW for HER (at j =100 mA cm-2) in 1.0 M KOH at 298 K. 

 

 

 

 

Figure S9. Comparison of SEM images of the NiS0.25/CW (a) before and (b) after long-term HER (at j =10 mA cm-2 

for 30 h) electrolysis in 1.0 M KOH at room temperature.  
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Table S3. Comparison of the HER performance of NiS0.13/CW with other HER electrocatalysts in 1M KOH. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Catalyst 
j 

(mA/cm²) 

-η at the corresponding j 

(mV vs.RHE) 

Tafel slope 

(mV dec-1) 
Refs 

NiS0.13/CW 

10 54 

54 This work 50 104 

100 135 

NiS2 nanosheets/CC 
2 78 

104 1 
10 149 

Ni3S2 nanosheets/NF 
10 123 

110 2 
100 260  

Ni3S2 nanorods /AT-NF 10 200  107 
3 

Ni3S2 nanorods /NF 10 300 141 

Ni3S2 nanocomposites /CNT 10 340 167 

4 
Ni3S2 nanocomposite /MWCNT-NC 

1.2 400 

102 10 480 

13 500 

Ni3S2 nanowires /NF 
1 96 

106 5 
10 199 

MoS2/Ni3S2 /NF 10 199 88 6 

NiS/NF 20 158 83 7 

h-NiSx hierarchically porous/NF 10 60 99 8 

NiS nanoframes/NF 10 94 139 9 

Ni-S grade film 100 360 -- 10  

NiS Porous/ Copper plates 100 301 107 11 

Ni/NiS/NF 10 230 123.3 12 

Ni3S2@NPC/Cu film 
10 60.8 

67.5 13 
20 89.8 
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