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Figure S1. High magnification SEM image of pristine NiCo,0, NWAs on

the Ni foam substrate.

Figure S2. Additional SEM images of the NiCo,0,@NiMoO, core-shell
hybrid NWSAs (4 h) in different magnifications, indicating the formation

of the core-shell hybrid nanostructures in a large scale on Ni foam.



Figure S3. Typical cross-sectional SEM images of NiCo,0,@NiMoO,

core-shell hybrid NWSAs on Ni foam substrate obtained at different

reaction time: (A) 8 h, and (B) 12 h, respectively.
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Figure S4. The fitting results of the XRD pattern recorded from

NiCo,0,@NiMo0O, hybrid NWSAs (16 h).
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Figure S5. Typical TEM and HRTEM images of the shell regions from the
NiCo,0,@NiMo0O, core-shell hybrid NWSAs obtained at different

reaction time: (A-C) 8 h and (D-F) 12 h, respectively.
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Figure S6. CV curve of bare Ni foam measured at a scan rate of 5 mV/s.
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Figure S7. Galvanostatic charge-discharge curves of (A) pristine NiCo,0,
and (B-D) NiCo,0,@NiMo0Q, hybrid electrodes with different reaction

time of NiMoQ,: (B) 4 h, (C) 8 h, and (D) 16 h, respectively.
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Figure S8. (A) Typical SEM image and (B) corresponding XRD pattern of
the optimized NiCo,0,@NiMoO, hybrid electrode (12 h) on Ni foam after
5000 cycles. The XRD pattern of this hybrid electrode before cycling is
also included for comparison. These results clearly confirm the
morphological and structural stability of the hybrid sample during the
long-term cycling process. Besides, the mass change of loaded hybrid
materials is observed to be nearly negligible. It should be pointed out
that due to the limited amount of electroactive materials on Ni foam (1

cm*1 cm) for cycling test, the XRD pattern of the hybrid sample after

cycling is directly recorded on Ni foam substrate.
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Figure S9. Coulombic efficiency variation of the NiCo,0,@NiMoQO, hybrid
NWSAs with different reaction time during the cycling at the current
density of 50 mA/cm?*: (A) 4 h, (B) 8 h, (C) 12 h, and (D) 16 h, respectively.
The inset shows the corresponding charge-discharge curves of the first

and last 10 cycles for each electrode.



Table S1. Comparison of the electrochemical performance of the NiCo,0,@NiMoO,
hybrid NWSAs and other 3D core-shell electrode materials reported in literatures.

Electrodes based on
materials

Areal (specific)
capacitance

Rate capability

Cycling stability

Ref.

N ic0204@ MnO,
nanowire arrays

N iCOzO4@ MnO,
nanowire arrays

Nic0204@Ni352
nanothorn arrays

NiC0204@NiCOZO4
nanoflake arrays

NiCo,0,@NiCo0,0,4
nanosheet/nanorod
arrays
NiCo,0,@NiyCo1.,(OH),
nanowire/nanosheet
arrays
Co30,@NiMo0,
nanowire arrays

NiO@CoMoO,
nanocomposites

C0304@ Ni MOO4
nanosheet arrays

MnMoO,@CoMoO,
nanocomposites
NiMoO,@MnO,

nanowire/nanoflake

arrays
NiCo,0,@CoMo0,
nanowire/nanoplate
arrays
NiCo,0,@NiMo0O,
nanowire/nanosheet
arrays

3.31 F/cm*at 2
mA/cm?

2827 F/g at 2
mA/cm?

1716 F/g at
1A/g

1.55 F/cm?at 2
mA/cm?

1925 F/g at 0.5
Alg

1.64 F/cm? at 2
mA/cm?

6.40 F/cm? at
10 mA/cm?

848 F/g at 0.5
A/g

2.67 F/cm®at 3
mA/cm?

204.1 F/g at 0.5
Alg
3.90 F/cm® at 8
mA/cm?

14.67 F/cm? at
10 mA/cm?

5.80 F/cm? at
10 mA/cm?

50.2%
retention at 20
mA/cm?
76.4%
retention at 50
mA/cm?
64.3%
retention at 20
Alg
74.8%
retention at 40
mA/cm?
76.4% at 20
Alg

67% retention
at 90 mA/cm?

78.9%
retention at 80
mA/cm?
75.1%
retention at 8
A/g
72% retention
at 30 mA/cm?

66% retention
at3A/g
82.5%
retention at 24
mA/cm?
65.8%
retention at 60
mA/cm?
83.6%
retention at 80
mA/cm?

88% retention after
2000 cycles at 10
mA/cm?
98.4% retention after
3000 cycles at 10
mA/cm?
83.7% retention after
2000 cycles at 4 A/g

98.6% retention after
4000 cycles at 5
mA/cm?
90.1% retention after
3500 cycles at 5 A/g

81.3% retention after
2000 cycles at 2
mA/cm?

77% retention after
3000 cycles at 50
mA/cm?

100% retention after
3000 cycles 8 A/g

70% retention after
1000 cycles at 15
mA/cm?

98% retention after
1000 cycles at 20 A/g
90.5% retention after
4000 cycles at 24
mA/cm?
74.1% retention after
1000 cycles at 60
mA/cm?
81.8% retention after
5000 cycles at 50
mA/cm?
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Figure $10. Coulombic efficiency of the NiCo,0,@NiMoO, (12 h)//AC

asymmetric supercapacitor during the cycling at the current density of

20 mA/cm”.
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Figure S11. Ragone plot of the ASC device relating the gravimetric energy

density and power density.

Figure S12. Digital photo of two ASCs connected in series that can power

a commercial digital meter brightly after charging for 5 min.
9
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