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Fig. S1 SEM image of Ni foam.

A

Fig. S2 The SAED image of the NiO nanosheets.



) > A
- N
)

\; ./\ ,"‘\’
FoNN {,’ f<

Fig. S3 Low- and high- SEM images of (a, b) CoMoQO, and (c, d) NiMoO,4 nanoflakes
directly grown on the Ni foam, respectively.
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Fig. S4. TEM image of the NiO@NiMoO, hybrid composites, showing the ultrathin
nature of NiMoO, nanoflakes.
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Fig. S5 XRD patterns of NiO@CoMoO, and NiO@NiMoO, hybrid composites on Ni
foam.
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Fig. S6 EDX patterns of the (a) NiO@CoMoO, and (b) NiO@NiMoO, hybrid
composites, respectively.
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Fig. S7 SEM images of the morphology evolution of NiO@NiMoO, hybrid
heterostructures at different reaction times. (a, b) 0.5 h, (c,d) 1 h, (e, f) 2 h, (g, f) 4 h.
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Fig. S8 CV curves at different scan rates of (a) NiO@NiMoO, hybrid composites, (b)
NiO, (¢c) CoMo00O, and (d) NiMoO, nanosheet arrays, respectively.
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Fig. S9 Galvanostatic charge-discharge curves at different current densities of the (a)
NiO@NiMoO, hybrid composites, (b) NiO, (¢) CoMoO, and (d) NiMoO,4 nanosheet

arrays, respectively.

Table S1 A comparison of the hierarchical NiO@MMoO, (M = Co, Ni)
heterostructure electrode materials with other reported Ni- or Co- based electrodes in

previous literatures.

Electrode Materials Specific Capacitance Ref.
NiO@CoMoOy heterostructures 1834Fglat24 A g! This Work
NiO@NiMoQy heterostructures 1685F glat2.4 A g! This Work

NiO nano/microspheres 525Fglat4 A g! 17
Flower-like NiO structures 340F glat1 A g! 18
Hierarchical NiO nanospheres 603F g'at0.5A g 19
rGO-supported CoMoQ, nanorods 336.1Fg'latl1 Ag! 42
NiO/Co030, core/shell composites 510 F g''at 5 mA cm™! 43
NiMoO, nanotubes 864 Fglat1 Ag! 44

NiMoO, nanospheres 9744F glat1 A g! 45
CoMo00,4-NiMoO, * xH,0O bundles 1039 F g''at 2.5 mA cm’! 46
NiMoO, * H,O nanoclusters 680F glatl Ag! 47
MnMoO4/CoMoQ, heterostructured nanowires 187.1Fglatl1 Ag! 48

Calculations



The specific capacitance (C) of the electrode was calculated from the discharge

curves using the following formula':

I x At
C=m XAV

where 1 (A), At (s), m (g), and AV (V) are the discharge current, discharge time
consumed in the potential range of AV, mass of the active materials, and the potential
windows, respectively. In this work, the area of the working electrode immersed into
the electrolyte was controlled to be ~ 1 cm? and the specific capacitance at 2.4 A g'!
were calculated as below:
For NiO@CoMoO, hybrid heterostructures electrode,
C=11.352mA X344 s/[(3.41+1.32) mgX0.45V]=1834 F g'!;
For NiO@NiMoOy hybrid heterostructures electrode,
C=12mAX316s/[(3.79+1.21) mg X 0.45 V] = 1685 F g!;
For NiO nanosheets electrode,
C=9.312mAX206s/(3.88mgXx0.45V)=1099 F g;
For CoMoQ, nanoflakes electrode,
C=3.744 mAX163.5s/(1.56 mgXxX0.45V)=872F g'!;
For NiMoQO, nanoflakes electrode,

C=3.48mAX183.5s/(1.45mgx0.45V)=979F g'!.

The energy density (E) and power density (P) are calculated from the discharge
curves using the following formula:

E = Error! x C xA4V?
E
P=At
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