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Fig. S1 The EDX result of Fe7.4%-NiSe.
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Fig. S2 The SEM images of NiSe nanorods array.
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Fig. S3 Time resolved experiments of Fe7.4%-NiSe nanorod/nanosheet hierarchical array. (a) 0.5 h. (b) 1 h. (c) 2 h. 

(d) 3 h. (e) 8h.
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Table S1 The comparison of OER activity of Fe7.4%-NiSe with some representative Ni-based selenide catalysts.

Catalyst Electrolyte
Loading

(mg cm−2)

(mV)

@j (mA cm−2)

Tafel Slope

(mV dec−1)
Electrode Reference

Fe-doped NiSe/Ni3Se2 

nanorods
1 M KOH 3.0 290@60 61 Ni foam 1

Porous (Ni0.75Fe0.25)Se2 

nanosheets
1 M KOH ~1.5 255@35 47.2 Carbon fiber cloth 2

Rose-like Ni0.76Fe0.24Se 1 M KOH 6.6
197@10,

294@200
56 Ni foam 3

NiSe@NiOOH 1 M KOH - 332@50 162 Ni foam 4

Urchin-like Ni1.12Fe0.49Se2 1 M KOH 0.45 227@10 37.9 Glassy Carbon 5

Ni3Se2 0.1 M KOH 0.2 470@1.32 46 Glassy Carbon 6

NiSe nanowire 1 M KOH - 400@35 54 Ni foam 7

Ni3Se2 film 0.3 M KOH - ~ 270@10 142.8 Ni foam 8

Ni3Se2 nanoforest 1 M KOH 8.87
242@20,

353@100
144 Ni foam 9

NiSe nanowire film 1 M KOH 2.8 270@20 64 Ni foam 10

NiSe–NiOx 1 M KOH 4.25 243@10 128 Ni foam 11

Co-doped nickel selenide/C 1 M KOH -
275@30,

300@50
63 Ni foam 12

Fe7.4%-NiSe 1 M KOH 3.1
231@50,

254@200
43.0 Ni foam This work
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Fig. S4 (a, b) The SEM images of the Fe-doped NiSe products with Fe content of 3.2% and 10.1%, respectively. 

(c, d) The EDX spectra and the XRD patterns of the Fe-doped NiSe products with Fe content of 3.2% and 10.1%, 

respectively. (e) The OER polarization curves of the Fe-doped NiSe products with different Fe content.
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Fig. S5 The XRD pattern (a), the SEM image (b), the Raman spectrum (c), the XPS spectra of Ni 2p (d), Fe 2p (e), 

and Se 3d (f) of Fe7.4%-NiSe after 22 h OER chronopotentiometry test at an overpotential of 217 mV.
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Fig. S6 The electrocatalytic efficiency of Fe7.4%-NiSe for OER at 50 mA cm−2.
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Table S2 The comparison of HER activity of Fe7.4%-NiSe with some representative Ni-based selenide catalysts.

Catalyst Electrolyte
Loading

(mg cm−2)

 (mV)

@j(mA cm−2)

Tafel Slope

(mV dec−1)
Electrode Reference

Fe-doped NiSe/Ni3Se2 

nanorods
1 M KOH 3.0 140@10 - Ni foam 1

Ni3Se2 nanoforest 1 M KOH 8.87
203@10, 

279@100
79 Ni foam 9

NiSe Nanowire film 1 M KOH 2.8 96@10 120 Ni foam 10

CoNi2Se4 nanoflake film 1 M KOH 4.7 220@10 - Carbon fiber Paper 13

Porous NiSe2 nanosheets 1 M KOH ~ 0.46 184@10 76.6 Ni foam 14

NiSe2 nanocrystals 1 M KOH 1 540@10 139 Rotating disk electrode 15

Cactuslike Ni3Se4 1 M KOH 2.45 206@50 156 Ni foam 16

MoSe2−NiSe 0.5 M H2SO4 ~ 0.285 210@10 56 glassy carbon electrode 17

Fe7.4%-NiSe 1 M KOH 3.1
163@10, 

265@100
71.4 Ni foam This work
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Fig. S7 The HER polarization curves of the Fe-doped NiSe products with different Fe content.
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Fig. S8 The XRD pattern (a), the SEM image (b), the Raman spectrum (c), the XPS spectra of Ni 2p (d), Fe 2p (e) 

and Se 3d (f) of Fe7.4%-NiSe after 22 h HER chronopotentiometry test at an overpotential of 195 mV.
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Fig. S9 The HER performances of the catalysts with a carbon rod as the counter electrode. (a) The HER 

polarization curves of Fe7.4%-NiSe, NiSe, Pt/C, and Ni foam. (b) The corresponding Tafel plots of Fe7.4%-NiSe, 

NiSe, and Pt/C. (c) The multi-step chronopotentiometric curve of Fe7.4%-NiSe without iR-compensation. (d) The 

chronoamperometric curve of Fe7.4%-NiSe for 22 h.



13

Fig. S10 The XRD pattern (a), the SEM image (b), the Raman spectrum (c), the XPS spectra of Ni 2p (d), Fe 2p (e) 

and Se 3d (f) of Fe7.4%-NiSe after 22 h HER chronopotentiometry test with a carbon rod as the counter electrode.
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Fig. S11 The Nyquist diagrams of the Fe-doped NiSe with different Fe content and undoped NiSe.
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Fig. S12 The fitting results of the semicircles of EIS of the Fe-doped NiSe with different Fe content and undoped 

NiSe.
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Fig. S13 The cyclic voltammograms of Fe7.4%-NiSe (a) and NiSe (b) at different sweep rates of 4, 6, 8, 10, 12, 14, 

and 16 mV s−1. (d) The capacitive currents at 1.00 V versus RHE with different sweep rates.
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Fig. S14 The ECSA-normalized LSV curves of Fe7.4%-NiSe and NiSe for OER (a) and HER (b) with Pt wire as 

the counter electrode.
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Table S3 Comparison of overall water-splitting performance of Fe7.4%-NiSe with some representative Ni-based 

selenide catalysts.

Catalyst Electrolyte
Potential (V) 

@j(mA cm−2)
Electrode Reference

Fe-doped NiSe/Ni3Se2 nanorods 1 M KOH 1.64@10 Ni foam 1

Ni3Se2 nanoforest 1 M KOH 1.612@10 Ni foam 9

NiSe nanowire film 1 M KOH 1.63@10 Ni foam 10

Co-doped nickel selenide/C 1 M KOH 1.6@10 Ni foam 12

CoNi2Se4 nanoflake film 1 M KOH 1.61@10 Carbon fiber Paper 13

Co-doped NiSe2 nanoparticles 1 M KOH 1.62@10 Ti plate 18

Ni3Se2 film 1 M KOH 1.65@10 Cu foam 19

Fe7.4%-NiSe 1 M KOH 1.585@10 Ni foam This work
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