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Figure S1 The average mass loading as functions of mass error for the as-synthesized

samples in three independent experiments.



Sum Spectrum

(€)

Figure S2 (a) SEM image and the corresponding elemental mapping images of Ni (b),
S (¢), and O (d), and EDS spectrum (e) of the NiO/Ni3S,-12 h.
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Figure S3 Brunauer—Emmett—Teller (BET) specific surface areas of as-synthesized

samples.
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Figure S4 Typical SEM images of NiO/Ni3S,-12 h formed at: (a) 70 °C, (b) 100 °C, (c)
140 °C and (d) 180 °C.
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Figure S5 Comparison of the CV plots for NiO/Ni3S,-12 h (T = 70 °C, 100 °C, 140

°C and 180 °C) measured at a scan rate of 5 mV s,
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Figure S6 Galvanostatic charge—discharge curves of (a) NiO, (b) NiO/Ni3S,-8 h, and

(c) NiO/Ni3S;,-16 h electrodes measured at different current densities.
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Figure S7 The specific capacities of the as-synthesized samples at different current

densities.
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Figure S8 (a) GCD curves of three batches NiO/Ni3S,-12 h at current density of 1 A
g'. (b) Specific capacitances as a function of discharge current densities. (c)

Representing average value of the specific capacitances for the three batches
NiO/Ni3S,-12 h.



Figure S9 SEM image of the NiO/Ni3S,-12 h electrode after 5 000 cycling test.
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Figure S10 Coulombic efficiency of NiO/Ni;S,-12 h electrode during 5 000

successive charge/discharge process.
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Figure S11 SEM images of activated carbon.
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Figure S12 (a) CV curves measured at various scan rates, (b) GCD curves recorded at
different current densities, (c) specific capacitance versus discharge current density,

and (d) cycling stability of the AC electrode measured in a 3 M KOH electrolyte.

The CV curve of the AC electrode (Figure S12a) exhibits typical rectangular shapes
without obvious distortion, which implies a good capacitance feature and fast
diffusion of the electrolyte ions. GCD curves of the AC electrode (Figure S12b) are
linear and exhibit near mirror-image responses at different current densities from 1 to
10 A g!, which further confirms that the material possesses an ideal capacitor
behavior. The specific capacitance of the AC electrode calculated from the GCD
curves is shown in Figure S12c. Specifically, the AC electrode shows specific
capacitance values of 176, 160, 149, 141, and 134 F g'at 1,2, 3,4, and 5 A g,
respectively. Even at a relatively high current density of 10 A g’!, the specific
capacitance remains at 101 F g™!, which indicates that the AC electrode delivers a
high rate capability. Moreover, the AC electrode exhibits a great electrochemical

stability with 102% capacitance retention over 5 000 cycles (Figure S12d).
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Figure S13 CV curves of the NiO/Ni3S,//AC ASC device under different potential

windows at a scan rate of 50 mV sl
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Figure S14 The specific capacity of the assembled NiO/Ni3S,-12 h//AC ASC device

at different current densities.



Table S1 Electrochemical performances comparison of the NiO/Ni;S, hetero-

nanosheets with previous reports on nickel-based electrode materials.

Materials

NiO nanoslices

NiO nanoparticles

NiO nanoparticles/CNT

NiO@MnO; core—shell
nanocomposites

CNT@NiO nanosheets

Co304@Ni0O hierarchical nanowire

arrays

Ni(OH),@Mn,0; particles
NiAl-layered double hydroxide

(LDH) nanosheets/hollow carbon
nanofibers

Graphene sheets/NiCo-LDH
nanoflakes

MnCo,04@Ni(OH), nanoflowers

NiMn-LDH nanosheets /GO

NiCo-LDHs/nitrogen-doped
carbonized bacterial cellulose

NiCo-LDHs particles/RGO

Ni;S, hollow structure@p-NiS
nanorods

NiO/Ni3S, hetero-nanosheets

Specific capacitance
(current destiny/scan
rate)

116 Fglat0.5A gl
52Fglat5Ag!

260F g 'at0.5A g!; 89
Fglat5Ag!
1088.44 Fglat5mV
s1;261.59F g at 50
mV s~

266.7 Fglat0.5A gl
1473 F glat10 A g'!

996 Fglatl Ag'; 500
Fglat20A g'!

1236.67 Fglat1 Agl;
836.7F g 'at20 A g!

2109.5F g'at05A gl
7182F g lat6 A g

1613 Fglatl Agl;
I1110Fg'at10A g!

1980.7Fglatl Agl;
12747Fglat15A g!

2154 F glat5A g,
702F g 'at20 A g!

224663 Fglatl Ag;
1333.33F g 'at20 A g!

19495Fglat1 Agl;
1066 Fglat10 A g!

2130 Fglat1 Ag;
1235Fg'at10 A g!

1158 Fglat2 Agl;
670 Fg'at50 A g!

2153 Fglatl1 Ag;
1359 Fg'at20 A g!

Rate
capabilit
y
44.8%

34.2%

33%

55.2%

50.2%

66.7%

34%
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64.4%

32.6 %

59.35%
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Ref.
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Present
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Table S2 Comparison of energy and power densities of the reported nickel based
oxides and sulfides for ASC devices and the present work

ASC devices Energy density (Wh kg!) and the corresponding Ref.
power density (W kg™1)
Ni3S,/CNT/AC 19.8 Whkg ' at 798 W kg! Si4
NiS,//rGO 32.76 Wh kg ' at 954 W kg™! SI3
NiCo,S4//AC 25.5 Whkg ! at334 W kg! 816
CoNi,S4//AC 33.9 Whkg ! at409 W kg! S17
Ni;S,/carbon 25.8 Whkg ! at425 W kg™! SI8
fiber//carbon fiber
NiO/Ni;S,//AC 529 Whkg!at 1600 W kg! Present

work
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