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Figure S1. XRD patterns of NF, Ni;S,, MoS,-Ni;S,/NF, MoS;-Ni3S, (UR-2)/NF.
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Figure S2. XPS survey spectra of MoS,-Ni3S, (UR-2)/NF.

Table S1. Comparison of HER activity of the MoS,-Ni3S, (UR-2)/NF with that of some

recently reported non-precious electrocatalysts in alkaline media.

Tafel Slope

Catalysts H19(mV) 7100 (MV) Electrolyte Ref.
(mV dec)
MoS;-Ni;S, (UR-2)/NF 98 191 74.8 1.0 M KOH This work
Ni3S; particles 335 - 97 1.0 M KOH 1

Laser-treated MoS, 271 - 74.5 1.0 M KOH 2




Co-NizS,/NF 240 ~370 144.99 1.0 M KOH 3
Ni3S,/Ni foam 123 260 110 1.0 M KOH 4
MOSQ/Ni3SQ
110 - 83 1.0 M KOH 5
heterostructures
NiSe, nanosheets 184 - 184 1.0 M KOH 6
V—NizS,—NW 68 350 112 1.0 M KOH 7
N dope Ni;S, 155 ~305 113 1.0 M KOH 8
NizS, NWs 199.2 -- 106.1 1.0 M KOH 9
Co9Sg Ni3S, HNTs/Ni 85 ~235 83.1 1.0 M KOH 10
NizS,@MoS,/NiO 118 ~256 65 1.0 M KOH 11
Ni-Fe/nanocarbon 219 - 110 1.0 M KOH 12
Co/B-Mo,C@N-CNTs 170 -- 92 1.0 M KOH 13
O-CoMoS nanosheet 97 206 70 1.0 M KOH 14
G-Mo-Ni3S,-2/NF 68 ~220 68 1.0 M KOH 15
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Figure S3. Cyclic voltammograms of (a) MoS,-Ni3S, (UR-2)/NF and (¢) MoS,-
Ni3S,/NF. Estimation of Cg value (b) MoS;-Ni;S, (UR-2)/NF and (d) MoS,-

Ni;S,/NF.



The Cgy values of all catalysts can be calculated by the half of the slope of the
capacitive current versus scan rate, which is by plotting the current density
variation (Aj =(j, —j.)/2) at 0 mV vs RHE (j, and j. represent current density of
anode and cathode, respectively.). Data obtained from the cyclic voltammogram
in Figure S4 (a) and (¢)).

Table S2. Calculated double layer capacitance (Cy) and electrochemical active surface

area (ECSA)
Catalysts Cq (mF cm?) ECSA (cm?)
MOSz-Nig,Sz /NF 151.6 3790
MoS;-Ni;S; (UR-2)/NF 197.0 4925

Generally, the higher the double-layer capacitance (Cy ) value, the more active sites
on the surface of the electrocatalyst. The Cgy value is directly proportional to the
electrochemical active surface area (ECSA), which can provide a relative comparison
for average active sites on the area of the surface of the electrocatalyst. The calculation
equation is as follows:

ECSA=Cy /40 pF

The Cy value is obtained through Figure S4 b and d. The capacitance of atomically

smooth planar surface in 1.0 M KOH electrolyte ranges from 20 to 60 puF cm ~2. For

calculation, the area normalized specific capacitance was taken to be 40 uF cm 2,



3 -' ';J 'ﬂ" Y
l,. el “.l\“..‘-.u
; \ ‘.‘\ 8 ’ '...
AN d=0:21 o, |
g \_NiO.(lq(_l)'-' A AL

\,.,.-'—

Figure S4. HR-TEM images of MoS,-Ni;S, (UR-2)/NF after OER test.
Table S3. Comparison of OER activity of the MoS,-Ni;S, (UR-2)/NF with that of some

recently reported non-precious electrocatalysts in alkaline media.

Tafel Slope
Catalysts H100 (MV) Electrolyte Ref.

(mV dec)

MoS,-Ni;S; (UR-2)/NF 355 97.4 1.0 M KOH This work

G-Mo-Ni3S,-2/NF ~415 69 1.0 M KOH 15
Mo-Ni-Se@NF 397 44.9 1.0 M KOH 16
Co-MoS;.:xSejy1-5 ~450 71 1.0 M KOH 17
Zn-CoNiP/NF ~380 51 1.0 M KOH 18
NiCoP NWASs/NF 370 116 1.0 M KOH 19
CoSy/Ni;S,@NF ~365 133 1.0 M KOH 20
Ni/Mo,C(1:2)-NCNFs 432 78.4 1.0 M KOH 21
FCC-Ni-NiS/NS-rGO ~365 112 1.0 M KOH 22
Ni60Fe40-S/NSC 385 30.9 1.0 M KOH 23
Ni-S-P ~358 82 1.0 M KOH 24
NiS,/NiSe; ~400 119 1.0 M KOH 25
Ni-BDC@NiS ~430 62 1.0 M KOH 26
S-Co0O/Co;304 ~360 92 1.0 M KOH 27
NiCo,Sey 420 63 1.0 M KOH 28

NiFe-NiFe,04 ~400 74 1.0 M KOH 29




Figure S5. SEM images of (a) MoS,-Ni3S; (UR-1)/NF, (b) M0S,-Ni3S, (UR-2)/NF, (c)
MOSz-Ni3SZ (UR-3)/NF

Table S4. The main parameters for evaluating the electrochemical activity of HER

Catalysts 710 (mV) 5190 (mV)  Tafel Slope (mV dec!)
MoS;-Ni3S; (UR-1)/NF 98 181 74.8
MoS;-Ni3S; (UR-2)/NF 124 205 81.5
MoS,-Ni3S; (UR-2)/NF 132 224 84.3

Table S5. The main parameters for evaluating the electrochemical activity of OER.

Catalysts 100 (MV) Tafel Slope (mV dec!)
MoS,-Ni3S; (UR-1)/NF 355 97.4
MoS,-Ni3S; (UR-2)/NF 388 116.3

MoS;-Ni3S; (UR-3)/NF 414 126.7




Table S6. Comparison of overall water splitting performance of MoS,-Ni;S, (UR-

2)/NF with that of some recently reported bifunctional electrocatalysts in alkaline

media.
Catalysts 710 (V) Electrolyte Ref.
MoS,-Ni;S; (UR-2)/NF 1.56 1.0 M KOH This work
CoySg Ni3S, HNTs/Ni 1.59 1.0 M KOH 10
Co/B-Mo,C@N-CNTs 1.64 1.0 M KOH 13
0-CoMoS nanosheet 1.60 1.0 M KOH 14
G-Mo-Ni3S,-2/NF 1.58 1.0 M KOH 15
Co-MoS;xSey1-5 1.60 1.0 M KOH 17
CoS,/Ni;S,@NF 1.572 1.0 M KOH 20
Ni/Mo,C(1:2)-NCNFs 1.64 1.0 M KOH 21
Ni-S-P 1.58 1.0 M KOH 24
S-Co0/Co304 1.60 1.0 M KOH 27
ANF@NW 1.71 1.0 M KOH 30
NiSey/3DSNG/NF 1.59 1.0 M KOH 31
CoS/NCS 1.83 1.0 M KOH 32
Cu-NiS, 1.64 1.0 M KOH 33
Ar-NiCo,04/S 1.63 1.0 M KOH 34
CoP NFs 1.65 1.0 M KOH 35
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Figure S6. Stability tests at 10 mA cm™ of Mo0S,-Ni;S,; (UR-2)/NF, Pt/C on NF|RuO,
on NF and MoS;-Ni;S,/NF for overall water splitting in an alkaline media (1.0 M

KOH).

# (b) 1.7 R
1.6- 10 mA cm

; 1.5 -
W
g 1.4
1 1.3
' 1.2

1.1

1.0 ; . .
0 20000 40000 60000 80000
Time(s)

Figure S7. (a) Jing Lake (b) endurance tests at 10 mA c¢cm? of MoS,-Ni3S, (UR-2)/NF

for overall water splitting in grey water.

Figure S8. Photographs of (a) NF, (b) MoS,-Ni3S,/NF and (¢) MoS,-Ni3S, (UR-2)/NF.

Table S7. The main parameters for test and data analysis of the XRD

Main parameters Parameter settings

Instrument type Siemens D5005 diffractometer

Source, photon energy Cu-Ka, A, =1.5418 A, 40 kV and 30 mA

Scanning rate 5 ° min!




Geometry

0-0

Measurement form

Bragg measurement

Type of detector

Array detector

Form of the sample

Self-supporting bulk material

Sample testing software

Smartlab guidance

Data analysis software

Jade6

Drawing software

Origin 2018

Table S8. The main parameters for test and data analysis of the XPS

Main parameters

Parameter settings

Instrument type

ESCALAB 250 spectrometer

Source, photon energy

Al Ka,1486.6 eV

Beam spot size 500 pm

Scan mode CAE

Whether it is a monochromatic source monochromatic
Sample testing software Avantage
Resolution 0.5eV

Form of the sample

Self-supporting bulk material

Data analysis software

XPS peak 4.1

Background type of XPS peak 4.1 Linear

%Lorentzian-Gaussian of XPS peak 4.1 80%




Drawing software Origin 2018
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