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Figure S1. High-revolution XPS spectra of VS/Ni;S,/NF.
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Figure S2. High-revolution XPS spectra of NiCo,S4/NF.



—— VS/NiCo,S,/NF after OER test
(a) (b) —— VSINiCo,S,/NF after HER test
—— VSINiCo,S,/NF
8 8
2 - &
£ e = P
—— VSINiCo,S,/NF 8 °“ .
—— VS/NiCo,S,/NF after HER test b o & &
—— VSINiCo,S,/NF after OER test w9
20 40 60 80 1200 1000 800 600 400 200 O
2 theta (degree) Binding Energy (eV)

(

(@]
~—

Intensity (a.u.)
<
o
=
%)
o
w
S |
=
1]
g
Q
m
X
@
L
| F
Intensity (a.u.)

Ni2p VS/NICo,S,/NF

885 880 875 870 865 860 855 B850 810 804 798 792 786 780 774
Binding Energy (eV) Binding Energy (eV)

S VSINiCo,S,NF
]
I
I

Vap

~
2

(

(@]
—

VS/NiCo,S,INF

- _/\\ . :
g VSINiCo,S,/NF after HER test E VS/NICo,S,/NF after HER t 0.2ev
] = i .
g A ! 2 | e oy A
g ! g Co,S,INF after O! )
£ VSINiCo,S,/NF after DER test £ .SJNF 2 w
534 528 522 516 510 174 171 168 165 162 159
Binding Energy (eV) Binding Energy (eV)

Figure S3. XRD patterns (a) and XPS spectra(b-f) of VS/NiCo,S4/NF after HER

and OER long-term stability test.



Figure S4. TEM images of VS/NiCo,S,/NF after HER (a, b) and OER (c, d)

long-term stability test.



Table S1. Comparison of the OER activity over VS/NiCo,S,/NF with several

Ni/Co-based electrocatalysts in alkaline media.

Samples OER Overpotential / ref
current density
(mV/mA-cm)
VS/NiCo0,S4/NF 332/50 This work
NiS/NF 335/50 1
Ni3Sy/FeS 295/30 2
NiS/Ni 301/10 3
NiCo,S; NA/CC 336/20 4
NixCo3-,O4 337/10 5
NiCo,04 NRAs 320/10 6
CoySs@MoS,/CNFs 361/10 7
CoMoS; 320/10 8
CoS 310/10 9




Table S2. Comparison of the HER activity over VS/NiCo0,S4/NF with several

Ni/Co-based electrocatalysts in alkaline media.

Samples HER Overpotential/ ref
current density
(mV/mA-cm2)
VS/NiCo,S4/NF 184/10 This work
NiCo,S4nanotube 200/10 10
CoSy/NizS; 204/10 11
NiS/Ni 161/10 3
CoySs@NiCo LDH/NF 168/10 12
NixCosz_,Oy4 155/10 5
NiCo,04 NRAs 156/10 6
FeS/NiS/NF 144/10 13
NiS/VS 158/10 14
Ni;S, 300/10 15
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