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Figure S1. SEM images of NisSe2/NF-0.2 (a, b), NisSe2/NF-0.3 (c, d), NizSe2/NF-0.5

(e, f) and NisSe2/NF-0.6 (g, h).
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Figure S2. Picture showing the destruction of Ni foam while using 0.7 mmol Se powder

for NizSe2/NF nanowire arrays.
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Figure S3. SEM images of nickel selenide prepared with different reaction time, (a) 6

h, (b) 12 h, (c) 18 h and (d) 24 h.
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Figure S4. XRD patterns obtained for Ni3Se»/NF samples with Se powder concentration of 0.2

(fluorescent line), 0.3 (red line), 0.4 (blue line), 0.5 (pink line), and 0.6 mmol (green line).
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Figure S5. XPS of Ni3Se2/NF samples: (a) survey, (b) Ni 2p and (c) Se 3d
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Figure S6. (a) Cycling stability of NizSe2/NF-0.4, (b) SEM and (¢) XRD of NizSeo/NF-

0.4 after stability cycling analysis.
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Figure S7. (a) SEM and (b) XRD of NisSe>/NF-0.4 after i-t curve analysis for HER.
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Figure S8. (a) SEM and (b) XRD of NisSe>/NF-0.4 after i-t curve analysis for OER.

S9



® o ° @ © e 1100

4 —a—H
2 180 o
C% -
a3 1y
£ 160 §
22l -
= -40 o
S 5
. 3
120 ®

ol
1 . ] L ] . 1 . | L ] L 1 0

0 10 20 30 40 50 60

Time / min

Figure S9. Gas volume versus time for the overall water splitting process.
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Table S1. Mass loading of Ni3Seo/NF synthesized by different amounts of selenium

powder

Electrode NisSe2/NF-0.2 NisSe2/NF-0.3 NisSe2/NF-0.4 NisSe2/NF-0.5  NisSe2/NF-0.6
Mass loading / 2.5 4.3 6.4 7.6 9.5

mg cm-?
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Table S2. XPS binding energy of Ni 2p and Se 3d of Ni3Seo/NF samples

Samples Binding Energy / eV Binding Energy / eV
Ni** 2P12 NiZ* 2P3p Se 3ds2 Se 3ds
NizSe2/NF-0.3 854.5 872.7 56 57.5
NizSe2/NF-0.4 853.6 871.4 56.2 57.3
NisSe2/NF-0.5 853.4 871.1 56.1 57.2
Ni3Se2/NF-0.6 853.7 871.5 56.5 57.6
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Table S3. Benchmarking the capacitor performance of Ni3Se./NF-0.4 against other

nickel selenide-based materials in the alkaline electrolyte

Positive Electrode Negative Potential Energy Power References
Materials Electrode Window (V) Density (Wh Density (W
Materials kg) kg)

NisSe2 AC 1.6 233 398.1 [1]
NisSez AC 1.5 32.8 677.03 [2]
CoSe AC 1.5 18.6 750 [3]
Nio.67C00.335¢e RGO 1.5 36.7 750 [41]
Nio.ssSe@MoSe2 AC 1.6 25.5 420 [5]
NiSe@MoSe» AC 1.65 27.5 400 [6]

NisSe2/NF AC 1.6 42.6 284.8 This work
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Table S4. Benchmarking the overpotential on Ni3Se./NF-0.4 against other nickel

selenide-based catalysts in alkaline electrolyte.

Cell
Tafel  Voltage
Tafel Slop  for Two-
n(HER, 1(OER)
Slope e Electrod
Catalysts  Electrolyte mV)/current (mV)/curren References
. (mVv . (mV e Water
density t density o
dec?) decc  Splitting
Y (V) (10
mA cm-?)
315
NisSe2/NF 1 M KOH (100 mAcm-  40.2
%) [7]
411
NiSe/NF 1 M KOH (100 mAcm 594
%)
. 356 (100 mA 303 (100 mA
NiSex/NF 1 M KOH 96.5 85.8 1.68 [8]
cm?) cm?)
) ) 100 (10 mA cm- 370 (100 mA
NiSe2/Ti 1 M KOH 107 102 1.7 [9]
) cm?)
. 183 (100 mA
Co-Ni- 300 (50 mA
1 M KOH cm?) 81 63 1.6 [10]
Se/CINF cm?)
353 (100 mA
NF- 279 (100 mA
) ) 1 M KOH 79 cm?) 144 1.61 [11]
NisSe2/Ni cm?)
(Ni,Co)o.s5 169 (10 mAcm 1156 287 (20 mA
1 M KOH 86.75 1.65 [12]
Se/NF 2) 6 cm?)
) 177 (10 mA cnmr 290 (10 mA
NiSe/NF 1 M KOH 58. 77.1 2.1 [13]
%) cm?)
Nio.7sSe/N 233 (10 mA cmr 360 (10 mA
1 M KOH 86 [14]
F 2 cm?)
. 320 (100 mA )
NisSe2/NF 1 M KOH 95 (50 mA cm?) 2 58 162V This work
cm
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