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Figure S1 EDX spectra of Ni3S,, NiS and NiS, nanocrystals.
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Figure S2 XPS survey spectrum of Ni;S, nanocrystals.
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Figure S3 Cycle voltammograms from 1.067 to 1.167 V vs RHE in 0.1 M KOH at
different scan rates of (a-b) Ni3S,, (c-d) NiS and (e-f) NiS, electrodes.
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Figure S4 EIS Nyquist plots for Ni3S,, NiS and NiS; electrocatalysts.

Figure S5 HRTEM images of (a) Ni3S,, (b) NiS, and (c) NiS; nanocrystals after 1000
CV cycles.



Table S1 Comparison of HER performances of transition metal compounds

electrocatalysts that previously reported in 1.0 M KOH.

Catalysts Electrode Tafel Overpotential Refs
(mV dec!)  (mV)atl0 mA cm?

NizSe, film Cu foam 98 100 1
. CoNSe  Tipe & e 2
 coNise, Nifoam 40 PR 3
 WNOOH  Nifem o w4
. MoS/NLS;  Nifeam 88 w0 5
ONiSeNF Nifoam 0 50 6o
. NiPNFe  Nifom & 75 7
 NiFeLDH  Nifam 0 60 -
 NiuCoSe,  Nifem 2 w 0
© CoSuSexin  Cabonpaper 44 0 10
NS, Caboncloth &7 o Twe
N Caboncloh 93 60 Twe

NiS, Carbon cloth 110 227 TW*




Table S2 Comparison of OER performances of transition metal compounds

electrocatalysts that previously reported in 1.0 M KOH.

Catalysts Electrode Tafel Overpotential Refs
(mV dec!)  (mV)at 50 mA cm?

NisSe, film Cu foam 80 310 1
 CoNise,  Tiphe %4 w2
 coNise, Nifoam 79 % 3

o-NiOOH Ni foam 76 350 4
. MoS/NLS;  Nifeam 8 o 5
ONiSeNF Nifoam 75 0 6o
. NiPNFe  Nifem %2 w0 7
 NiFeLDHNF  Nifam 8 % -
oNiCoSe 0 owm w0 0
 NSe  Caboncloh 8 B0
NS Caboncloh 2 B0 Twe
N Caboncloh 9 a0 Twe
N Caboncloth 138 00 Twe

Table S3. Hall measurement data of NiS, electrocatalysts.

Carrier
Catalyst Resistivity / Q cm
concentration / cm3
NizS, 0.852 2.360 x 1019
NiS 4.783 6.937 x 10!8

NiS; 7.561 3.752x 108




Table S4 Overall watersplitting performances of transition metal compounds

electrocatalysts that previously reported in 1.0 M KOH.

Current
Catalysts Electrode density Potential Refs
(mA cm?) ™

NisSe, film Cu foam 10 1.65 1
 CoNise,  Tiphte 0o e )
 CoNis,  Nifeam 0o 1 3
 WNIOOH  Nifom 0o 16 .
 MoS/NiS;  Nifeam 0o 16 5
ONiSeNF  Nifeam 0o e 6
© NiPNiFe  Nifeam 0o s 7
© NFeLDSH  Nifam 0o 1 8
o Nigrm 0o s 5
| CoNiSe/C  Nifeam 0o e 4
NS, Caboncloh T Twe
""" NS Caboncloth 10 17 TWe
""" NiS;  Caboncloth 10 185 Tw*
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