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Figure S1. (a) XRD pattern and (b) SEM image of NiC2O4·2H2O. 
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Figure S2. Optical photographs of Ni foam, NiC2O4/Ni and NiSe2/Ni. 
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Figure S3. Top-view SEM images (a, b and c) showing the morphology of the NiSe2 

nanowrinkles anchored on Ni foam at different magnifications. (d) Cross-view SEM 

image showing the thickness of NiSe2 layer on the skeleton surface. 
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Figure S4. TEM images (a and b) showing the NiSe2 layer with porous nanowrinkle 

structure. The HRTEM images (c and d) showing the lattice fringes of NiSe2. 
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Figure S5. (a) XRD patterns and (b) polarization curves of NiSe2/Ni obtained at different 

sintering temperatures and times. 
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Figure S6. The equivalent circuit model used to fit the Nyquist plots of NiSe2 shown in 

Figure 3(d) and 4(c). 
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Figure S7. Cyclic voltammograms (CVs) for (a) NiSe2/Ni, (b) NiC2O4/Ni, and (c) Ni 

foam measured in 1.0 M KOH at different scan rates from 5 to 100 mV s
-1

.  
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Figure S8. Polarization curves of NiSe2/Ni electrode in 1.0 M KOH for OER at a scan 

rate of 5 mV s
-1

. 
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Figure S9. Tafel plot of NiSe2/Ni for the oxidation process and/or adsorption of 

oxygenated species on NiSe2. 
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Figure S10. XRD pattern of NiSe2/Ni after OER. 
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Figure S11. XPS spectrum of Ni 2p1/2 for the NiSe2/Ni after the OER test. 
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Figure S12. (a) CVs of different catalytic electrodes with the scan rate of 50 mV s
-1

 in 1.0 

M KOH and (b) Computed turnover frequency curves of different catalytic electrodes 

under OER conditions.   
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Figure S13. Ring and disk current of NiSe2/Ni on an RRDE (1500 rpm) in N2-saturated 

0.1 M KOH solution (ring potential: 0.40 V vs. RHE).   
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Figure S14. Long-term stability measurement of the NiSe2/Ni-based electrolyzer at 30 

mA cm
-2

. 
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Figure S15. XRD patterns for NiSe2 after the 80 h stability measurement of overall water 

splitting. (a) Cathode (HER) and (b) anode (OER).  
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Figure S16. SEM image of the anode (OER) after the 80 h stability measurement of 

overall water splitting. 
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Table S1. Summary of recently reported HER electrocatalysts in 1.0 M KOH. 

 

Catalysts η0 (mV) η10 (mV) Tafel slope      

(mV dec
-1

)                                       

Reference 

Ni/NiS ---- 230 123 S1 

CoP/CC 115 209 129 S2 

FeP NAs/CC 86 218 146 S3 

Ni0.5Co0.5 ---- 282 189 S4 

Ni3S2/MWCNTs ---- 210 167 S5 

Co@NRCNT 160 370 ---- S6 

NiO/Ni-CNT 90 ~100 82 S7 

Co@N-C 130 210 108 S8 

Ni2P 100 240 87 S9 

MoB 120 230 59 S10 

Mo2C 100 190 54 S10 

Fe-CoP/CC ---- 175 132 S11 

DR-MoS2 NW ---- 95 78 S12 

NiSe2/Ni 56 166 92 Our work 
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Table S2. The mass density (loading) of NiSe2 in the NiSe2/Ni electrodes obtained at 

different sintering parameters. 

Sintering parameter Mass density (mg cm
-2

) 

300 °C 2h 0.07 

350 °C 1h 2.1 

350 °C 2h 2.6 

400 °C 1h 3.2 

400 °C 2h 4.3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



20 

 

 

 

 

 

 

Table S3. Summary of exchange current density (j0) for TMDs-based catalysts. 

 

 

Catalysts J0 

(mA cm
-2

) 
Reference 

CoSe2/CP ~(4.9 ± 1.4)×10
-3

 S13 

Co/CoSe2 0.033 S14 

CoSe2 5.7×10
-2

 S15 

NiSe2 2.0×10
-3

 S15 

NiSe2/Ni 0.11 Our work 
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Table S4. Summary of recently reported OER electrocatalysts in 1.0 M KOH. 

 

catalysts η10 (mV) Reference 

Ni0.33Co0.67S2 

nanowires 320 S16 

Ni5P4 film 290 S17 

NiFeOx 350 S18 

NiCo LDH 367 S19 

Ni2P 290 S20 

Ni(OH)2 330 S21 

CoO/NG 340 S22 

NiO@Ni-Bi/CC 290 S23 

Co2N/TM 290 S24 

α-Mn2O3 340 S25 

NiSe2/Ni 238 Our work 
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