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Figure S1. Images of the Sample II. High angle annular dark field (HAADF) TEM image (a) and (b-d) 

corresponding elemental mapping, revealing the homogeneous distribution of O, Ni and Mo in the 

sample. (e) Line-scan profiles obtained along the green dotted-line on core-shell NiMoO4. 

There is a significantly change in the intensity of HAADF when the green dotted-line was 

obtained along the sample. According to the mechanism of HAADF, the lighter areas with high 

intensity are core, and the dark areas in relatively low intensity positions are the shell, which 

means that the sample has an obvious core-shell structure. It also can be seen that despite the 

fluctuations due to thickness variations over the scan line, the components of elements in the 

core and shell were basically unchanged, indicating that the core-shell is composed of the same 

material. However, the content of nickel is higher than the value anticipated from the chemical 

formula due to the inevitable introduction of nickel from the Ni foam substrate during the 

preparation of TEM samples. Nevertheless, the exact composition of the material has been 

confirmed by XRD (Fig. 1) and thus we are confident that a homogeneous core/shell NiMoO4 

has been realized. 
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Figure S2. N2 absorption-desorption isotherms of Samples I, II, III. 

EIS spectra of samples with different proportion of alcohol. 
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Figure S3. (a) CV curves of NiMoO4@NiMoO4 SOWAs and AC electrode with a scan rate of 30 mV/s; (b) 

CV curves of the ASC device collected at different scan voltage windows. 
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Table S1. Comparison among our device with other heterostructure electrode materials. 

Electrode 

materials 

Specific/areal 

capacity/capacita

nce 

Cyclic stability Energy 

density 

Rs Ref. 

CoMoO4@Co(

OH)2 core-

shell 

265 mA h/cm2 at 

2 mA/cm2 

98.64% retention 

after 2500 cycles 

 

— 

 

— 

 

1 

CoMoO4 

Nanoflakes 

32.40 mA h/g 

(492.48 µAh/ cm2) 

85.98% retention 

after 5000 cycles 

— 1.8 

Ω 

2 

Ni-Mo-S 

nanosheets 

312 mA h/g at 1 

mA/cm2 

95.86% retention 

after 10000 cycles 

at 50 mA/cm2 

82.1 W h/ kg 

at 0.56 kW/kg 

 

— 

 

3 

Flower-like 

Mn-Co 

oxysulfide 

136 mA h/g at 2 

A/g 

86.5% retention 

after 3000 cycles 

at 20 A/g 

 

— 

 

— 

 

4 

NiMoO4@Ni(

OH)2 

core/shell 

7.43 F/cm2 at 4 

mA/cm2 

72% retention 

after 1000 cycles 

at 8 mA/cm2 

 

— 

0.5 

Ω 

5 

NiMoO4 

nanospheres 

974.4 F/g at 1 A/g 64% retention 

after 2000 cycles 

at 5 A/g 

20.1 Wh/kg 

at 2100 W/kg 

0.61

Ω 

 

6 

β- NiMoO4-

CoMoO4∙xH2

O 

1472 F/g at a 5 

mA/cm2 

92% retention 

after 1000 cycles 

at 10 mA/cm2 

28 Wh/kg at 

100 W/kg 

2.5

Ω 

7 

NiMoO4@Co(

OH)2 

core/shell 

2.335 F/cm2 at 5 

mA/cm2 

83% retention 

after 5000 cycles 

at 20 mA/cm2 

— 2.0

Ω 

8 

MnO2@NiMo

O4 core-shell 

186.8 F/g at 10 

mV/s 

132.7% retention 

after 20000 cycles 

at 80 mV/s 

32.5 Wh/kg 

at 0.75 

KW/kg 

1.5

Ω 

9 

MnCo2O4@ 

MnO2 core-

shell 

858 F/g at 1 A/g 91% retention 

after 5000 cycles 

2 A/g 

6.0 Wh/kg at 

252 W/kg 

4.8

Ω 

10 

NiMoO4@ 

NiMoO4 

SOWAs 

413 mA h/g (578 

µAh/cm2) at 1 

A/g 

91.4 % retention 

after 4000 cycles 

at 5 A/g 

47.2 Wh/kg 

at 1.38 kW/kg 

0.16 

Ω 

Our 

work 
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