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Fig. S1 a, b) SEM images of the Fe-Co precursors. The inset in b) shows the magnified

Fe-Co precursor arrays.



Fig. S2 SEM images of FeCo,S;@Ni(OH), layer-by-layer arrays with different
Ni(OH), growth times: a) 3 h, b) 6 h, and c) 9 h.

For the sample FeCo,S4@Ni(OH), with Ni(OH), growth time of 3 h, Ni** reacted
with OH- to form nuclei and partially covered the Fe-Co precursors. The FeCo,S, layer
with smaller size under the Ni(OH), nanosheets can also be observed. With the growth
time increasing to 6 h, the upper Ni(OH), nanosheets were distributed uniformly and
formed organized arrays spontaneously which can provide adequate free space to
ensure full contact between the two layers and the electrolyte. When further increasing
the time to 9 h, the Ni(OH), nanosheets grew densely and even self-assembled into
nanoflowers upon the Ni(OH), layer. This crowded distribution may prevent the

effective transmission of the ions and reduce the utilization of the FeCo,S4 nanosheets.



Fig. S3 SEM image of the solitary Ni(OH), nanosheets which were directly deposited

on Ni foam.
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Fig. S4 SEM image of the cross section for the FeCo,S, layer alone.



Fig. S5 a) TEM and b) HRTEM images of the FeCo,S, nanosheet.

Fig. S6 a) STEM image of the FeCo,S4@Ni(OH), hybrid nanosheets and the relevant

STEM-EDS color elemental mapping of b) Fe-K, ¢) Co-K, d) S-K and e) Ni-K.
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Fig. S7 a) N, adsorption and desorption isotherms of Ni(OH),. b) Pore-size distribution

of F6C0284@N1(OH)2
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Fig. S8 CV curves of FeCo,S4@Ni(OH), and pristine Ni foam electrodes at a scan rate

of 20 mV sl
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Fig. S9 a) CV curves of FeCo0,S4;@Ni(OH), electrodes with different Ni(OH), growth
times (3, 6, and 9 h) at a scan rate of 20 mV s''. b) GCD curves of FeCo,S;@Ni(OH),
electrodes with different Ni(OH), growth times (3, 6, and 9 h) at a current density of 5
mA cm?. ¢) Specific capacitance of FeCo,S;@Ni(OH), electrodes with different

Ni(OH), growth times (3, 6, and 9 h) at various current densities.
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Fig. S10 CV curves of a) FeCo,S, and b) Ni(OH), electrodes at different scan rates.
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Fig. S11 Linear relationship between the anodic/cathodic peak currents and the square

root of the scan rates.
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Fig. S12 GCD curves of ¢) FeCo,S4 and d) Ni(OH), electrodes at different current

densities.
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Fig. S13 a) Morphology of FeCo,S4@Ni(OH), electrode after 5000 GCD cycles and
the inset shows a magnified morphology. b) The XRD pattern of FeCo,S4@Ni(OH),
electrode after 5000 GCD cycles. ¢) EIS curves of FeCo,S4@Ni(OH), electrode before

and after 5000 GCD cycles. The inset shows the electrochemical equivalent circuit.
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Fig. S14 a) CV curves of rGO electrode at different scan rates. b) GCD curves and c)

specific capacitance of rGO electrode at different current densities.



Table S1. Comparison of electrochemical properties of FeCo,S;@Ni(OH), nanosheet

hybrid electrode with previous reports on related systems.

FeCOQS4@Ni(OH)2
nanosheet hybrid

FGCOZS4
tubes

micron

FeCOQS4—NiCOZS4
nanotubes

710 .76C00.245
nanotubes

CoNi,S, arrays

NiCo,S4 nanosheets

Tube-like NiCo0,S4

NiC02 S4
hollow spheres

NlCOzS4@N1(OH)2

MnCo-
LDH@Ni(OH),

2984 F gl at 5
mA cm? (1.6
Agh)

2411 Fg'ats

mA cm? (1.7
Agh

1519 F gl at5
mA cm

2157 F gl at 1
A gl

2700 F g' at 5
mA cm? (4.76
Agh)
1231 F g at 2
A gl

1048 F gl at 3
Ag!

1036 F gl at 1
A gl

2700 F gl at 1
mA cm2

2320 F ¢! at 3
Ag!

72% from 5 to 50 mA
cm? (from 1.6 to 16
Agh

72% from 5 to 40 mA
cm? (from 1.7 to
13.3Agh)

85.1% from 5 to 40
mA cm?

71% from 1 to 20 A
ol

69% from 4.76 to
476 A g!

71% from 2 to 20 A
gl

50% from 3 to 10 A
gl

68% from 1 to 20 A
gl
59% from 1 to 20 mA

cm?

56% from 3 to 30 A
g!

95.7%

after 5000

cycles

93.4%

after 3000

cycles

95.1%

after 5000

cycles

78%
10000

cycles

after

80.9% after
3000 cycles

90.4%

after 2000

cycles

75.9%

after 5000

cycles

87%  after
2000 cycles

78%  after
2000 cycles

90.9%

after 5000

cycles

This

work



FeCo,04@NiCo-
LDH

CO3O4@N1(OH)2
nanosheets

MHC0204@Ni(OH)2
Nanoflowers

2426 F g at 1
A gl

1306 F g at 1

mA cm™

2154 F ¢! at 5

mA cm2

72.5% from 1 to 20 A
g-l

46% from 1 to 12 A
g!
33% from 5 to 20 A
gl

91.6% 10
after 5000

cycles

90%  after g
3000 cycles
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Table S2. Comparison of ASC device electrochemical performance with related

systems reported.

FeCOQS4@Ni(OH)2
nanosheet//rGO

NiCo0,S4/OMC  (ordered

mesoporous carbon)

Ni-Co-S//PCNS

carbon nanosheets)

(porous

NiC02S4/C0983//AC

Ni3Sg/NiCOzS4//AC

NiCOzS4//I'GO/F€203

Zn0,76C00,24S//NGN/CNTs
(nitrogen-doped

graphene/carbon nanotubes)

NiC0,S4@Co(OH),//AC

CuCo0,S4//rtGO

NiC0,S#//MWCNTSs (multi-

wall CNT)

NiCOQS4/ /AC

64 Wh kg'! 800 W kg-!
455 Whkg! 512 Wkg'!
433 Whkg!' 800 W kg!
33.5Whkg! 150 W kg'!
40 Wh kg'! 1730 W kg'!
61.7 Whkg! 1200 W kg'!
50.2 Whkg'!  387.5 W kg'!
35.890 Whkg! 400 W kg'!
50 Whkg! 700 W kg'!
51.8 Whkg!' 865 W kg
40.1 Whkg! 451 W kg'!

92.9% after
10000 cycles

70.4%  after
10000 cycles

85% after
10000 cycles

70% after
5000 cycles

92.8% after
6000 cycles

90% after
1000 cycles

100%  after
2000 cycles

70% after
5000 cycles

78.2%  after
5000 cycles

85.7% after
5000 cycles

89.2% after
3000 cycles

This
work
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