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Fig. S1 a) SEM image of Ni3S2/NF (inset: SEM image of bare NF). EDS elemental 

mapping images of b) Ni and c) S in Ni3S2/NF. d) TEM and e, f) HRTEM images of 

Ni3S2/NF.



Fig. S2 a, b) HRTEM images of Ni3S2-MoN/NF.



Fig. S3 Comparison of polarization curves with (solid line) and without (dotted line) iR 

compensation for Bare NF, Ni3S2/NF, and Ni3S2-MoN/NF in 1.0 M KOH. 



Fig. S4 a) XRD patterns of the prepared Mo2N catalyst. b) Polarization curves of 

Mo2N/NF and Ni3S2-MoN/NF in 1.0 M KOH.



Fig. S5 Comparison of overpotentials at 50 mAcm-2 (η50) of Ni3S2-MoN/NF and 

reported Ni3S2-based catalysts. This graph was plotted based on Table S1. 



Fig. S6 Cyclic voltammograms in 1.0 M KOH for a) bare NF, b) Ni3S2/NF and c) Ni3S2-

MoN/NF within a potential range of 0.1~0.3 V at different scan rates. d) Cdl values of 

Bare NF, Ni3S2/NF and Ni3S2-MoN/NF.



Fig. S7 Chronopotentiometry of Ni3S2-MoN/NF in 1.0 M KOH at 100 mAcm-2 for 72 h. 

Inset denotes polarization curves of fresh and after sample.



Fig. S8 a) SEM image of Ni3S2-MoN/NF after sample. b) EDS elemental mapping 

images of Ni, S, Mo, and N in Ni3S2-MoN/NF after sample. 



Fig. S9 Cdl values of Ni3S2-MoN/NF fresh and after sample.



Fig. S10 Comparison of fresh and after sample (Ni3S2-MoN/NF) XPS spectra. a) Ni 

2p, b) S 2p, c) Mo 3d, and d) O 1s



Fig. S11 Identification of potential hydrogen adsorption sites on different 

crystallographic surfaces of Ni3S2. The S and Ni binding sites are labeled as (1) and 

(2) on the top and side views of (101), (110), and (001) surfaces. These labeled sites 

correspond to the positions where hydrogen binding energies (HBE) were calculated 

in Fig. 7a.
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Fig. S12 Hydrogen binding sites at different Ni3S2-MoN junction structures. Red labels 

indicate S sites and blue labels indicate Ni sites. Sites marked as (a) are distal to MoN, 

while sites marked as (b) are adjacent to MoN.



Table S1. Comparison of Ni3S2-based HER catalysts in alkaline media (1.0 M KOH)

Catalyst Substrate η50 (mV) η100 
(mV) Synthesis method References

Ni3S2 NF 275.9 324.3 One step annealing This work 

Mo2N NF 242.4 281.7 One step annealing This work

Ni3S2-MoN NF 154.3 186.3 One step annealing This work

Ni3S2-MoN (after) NF 125.5 158.2 One step annealing This work

Ni3S2/MnO2 NF 157.7 198.9 Two step hydrothermal [1]

Cu2S/Ni3S2 NF 200.0 n/a Two step hydrothermal [2]

Mo5N6/Ni3S2 NF 155.2 313.0 Hydrothermal followed by 
annealing [3]

NiCo2S4/Ni3S2 NF 198.3 n/a Two step hydrothermal [4]

Co-NiOOH/Ni3S2 NF 171.6 210.8 Hydrothermal followed 
by electrodeposition [5]

MoS2-Ni3S2 NF 186.2 214.7 Two step hydrothermal followed 
by annealing [6]

Fe-Ni3S2/Ni2P NF 175.0 198.7 Two step hydrothermal 
followed by annealing [7]

Cd-Ni3S2 NF 303.3 435.4 Two step hydrothermal [8]

Co-Ni3S2 NF 225.0 n/a Two step hydrothermal [9]

FeV-Ni3S2 NF 264.6 309.1 Two step hydrothermal [10]

* The data values in the table are estimated based on the referenced paper.
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