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Figure S1. Cyclic voltammogram for the potential calibration procedure of the 
reference electrode -- Hg/HgO in 1.0 M KOH solution.
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Figure S2. The SEM images of bare Ni foam (NF) at different magnifications.
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Figure S3. (a, b, c) The SEM images, (d) SEM and the corresponding elemental 

mapping images, (e) the EDX spectrum, and (f) the XRD pattern of MoS2/Ni3S2 (NP).
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Figure S4. The SEM images of MoS2/Ni3S2/NF (a) before and (b) after the 

ultrasonication treatment for 30 min. 
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Figure S5. The EDX spectrum of MoS2/Ni3S2 nanorods.
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Figure S6. The SEM and the corresponding elemental mapping images of 

MoS2/Ni3S2/NF 3D electrode.
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Figure S7. (a, b, c) The SEM images of Ni3S2/NF, (d) the EDX spectrum of Ni3S2/NF.
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Figure S8. The elemental mapping images of the edge of a MoS2/Ni3S2 nanorod.
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Figure S9. SEM images of (a) MoS2/Ni3S2/NF (Mo:S=0.5:10), (b) MoS2/ Ni3S2/NF 

(Mo:S=1:10), (c) MoS2/Ni3S2/NF (Mo:S=2:10) and (d) MoS2/ Ni3S2/NF (Mo:S=3:10).
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Figure S10. (a) HER and (b) OER polarization curves of MoS2/Ni3S2/NF 

(Mo:S=0.5:10), MoS2/Ni3S2/NF (Mo:S=1:10), MoS2/Ni3S2/NF (Mo:S=2:10) and 

MoS2/Ni3S2/NF (Mo:S=3:10).
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Figure S11. The cyclic voltammogram of the MoS2/Ni3S2/NF which consists of a 

forward scan and a backward scan. While due to the strong oxidative peak in forward 

scan, it is difficult to confirm the applied potential when the corresponding current 

density is below 165 mA/cm2. Therefore, the backward scan was employed to assess 

the OER activities of the applied electrocatalysts. The onset potential lies at the zero 

current point when oxygen generation occurred. Overpotential is defined relatively to 

the thermodynamic potential for OER reaction of 1.23 V versus reversible hydrogen 

electrode (RHE). As a consequence, MoS2/Ni3S2/NF’s onset potential is 

approximately 1.439 V, and its onset overpotential is approximately 209 mV.
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Figure S12. A presentative photograph of the system depicting H2 (left) and O2 (right) 

generation during overall water electrolysis.
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Table S1. The composition of MoS2/Ni3S2 nanorods measured through EDX.
Element Wt% At%

Mo 8.05 4.05
S 29.86 44.93
Ni 62.09 51.02
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Table S2. Comparison of HER, OER and overall water splitting performance of the 

recently reported non-noble-based bifunctional electrocatalysts.

HER OER Full water splitting

Catalyst Electrolyte
Scan rate 

(mV/s)
Overpotential@onset, 

10 mA cm-2, (mV)

Tafel slope

(mV dec-1)

Overpotential@onset, 

10 mA cm-2, (mV)

Tafel slope

(mV dec-1)

Potential@

10 mA cm −2 , (V)

Ref.

NiMo-alloy 1M KOH 2 60, 92 76 300, 310 47 1.64 [1]

Ni0.9Fe0.1/NC 1M KOH 10   -, 219 111   -, 330 45 1.58 [2]

CoOx/CN 1M KOH 5  85, 232 115   -, 260 - 1.55@20 mA cm-2 [3]

Co3O4@NCNTs/CP 0.1M KOH 2 260, 380 120 330, 470 - - [4]

Co3O4/CF 1M KOH 5 50, - 116 290, - 101 1.91 [5]

NiCo2O4 1M NaOH 3 50, 110 49.7 230, 290 53 1.65 [6]

Ni2P/NiOx 1M KOH 5 -, 220 - -, 290 47 1.63 [7]

MoO2 1M KOH - -, 27 41 200, 260 54 1.53 [8]

NiFeOx 1M KOH 5 40, 88 - 200, 230 31.5 1.51 [9]

NiFe LDH/NF 1M NaOH 1 -, 210 - -, 240 - 1.7 [10]

Co-P/Cu 1M KOH 2 50, 94 42 300, 345 47 1.74@100 mA cm-2 [11]

CoP-MNA/NF 1M KOH 2 0, 54 51 270, 290 - 1.62 [12]

Ni2P/Ni/NF 1M KOH 2 40, 98 72 190, 200 - 1.49 [13]

CoP/CNTs 0.1M NaOH 5 220, - 56 290, 330 50 - [14]

Ni5P4/NF 0.5M H2SO4 10 -, 140 40 250, - - 1.70 [15]

CoP/rGO 0.5M H2SO4 5 13, 105 50 -, 340 66 1.70 [16]

NiCoP NPs 1M KOH 5 42, 97 50 -, 310 52 1.64 [17]

CoP 1M KOH 2 -, 154 51 270, 354 52 2.0@165 mA cm-2 [18]

Co-Nx 0.1M KOH 0.5 -, 220 81 -, 270@5 mA cm-2 83.3 - [19]

TiN@Ni3N NW 1M KOH 5 15, 21 42.1 290, 350 93.7 1.64 [20]

NiSe2/Ti 1M KOH 5 20, 96 82 270, 300@20 mA cm-2 82 1.66 [21]

Co0.13Ni0.87Se2/Ti 1M KOH 5 -, 64 63 -, 350@100 mA cm-2 94 1.62 [22]

Co9S8@MoS2/CNFs 0.5M H2SO4 2 64, 190 110
350, 430

(test in 1M KOH)
61 - [23]

Ni2S3/NF 1M KOH 50 -, 223 - -,260 - 1.76@13 mA cm-2 [24]

Ni-Co-S NS/CF 1M KOH 5 -, 140 96 -, 363@100 mA cm-2 109 1.67 [25]

Zn0.76Co0.24S/CoS2

1M KOH
5

170, 238@20 mA cm-

2
164 316, 330@20 mA cm-2 79 1.66 [26]

Ni2.3%-CoS2/CC 1M KOH 2
136, 

231@100 mA cm-2
106

300, 

510@100 mA cm-2
119 1.66 [27]

NiS/NF 1M KOH 5 -, 158@20 mA cm-2 83 320, 340@50 mA cm-2 89 1.64 [28]

NiCo2S4 NW/NF 1M KOH 10 -, 210 58.9 -, 260 40 1.63 [29]

20 nm BSCF-NF 0.1M KOH 5 -, - - -, 500 73
1.62 (Pt-NF as 

cathode in 1M KOH)
[30]

SrNb0.1Co0.7Fe0.2O3–δ 

perovskite nanorods

0.1M KOH

1M KOH
5

150, 262

232

134

103

290, 389

370

61

48
1.68 [31]

MoS2/Ni2S3/NF 1M KOH 5 50, 187 90 209, 217 38 1.47 This work
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274@100 mA cm-2, 

300@200 mA cm-2, 

320@300 mA cm-2

275@100 mA cm-2, 

313@200 mA cm-2, 

335@300 mA cm-2

1.59@100 mA cm-2

1.64@200 mA cm-2

1.66@300 mA cm-2
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