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Supplementary Information
Calculations:

The specific capacity (C) were calculated from the galvanostatic curve using the following equations:
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Where C is the specific capacity (mAh/g), I (mA) is the applied discharging current, at(h) is the
discharging time, m (g) is the mass loading of active materils on cathode.

Energy density and power density were estimated by the following equations:
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Where E (Wh/kg) is the energy density, P is the power density (kW/kg), V' (V) is the working potential,
i (mA) is the discharging current, m (g) is the mass loading of active materils on cathode, and at(h) is

the discharging time.



Figure S1. Digital pictures of the Ni/CC-8 composite before calcination (left) and Ni/CC-8 after calcination
(right).

Figure S2. Digital pictures of the Ni-8 ¢ before calcination (left) and Ni-8 after calcination (right).
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Figure S4. SEM images of (a-b) Ni/CC-8 electrode and (c-d) Ni—NiO/CC-8 electrode in different magnitude.



Table 1. EDS mapping spectrum of Ni/CC-8 electrode.

Element Weight Atomic
Percentage Percentage
C 40.11 74.65
o 2.51 3.50
Ni 57.38 21.85
Total 100.00

Table 2. EDS mapping spectrum of Ni—NiO/CC-8 electrode.

Element Weight Atomic
Percentage Percentage
C 49.63 69.23
@) 21.52 22.54
Ni 28.85 8.23
Total 100.00

Figure S6. TEM images of Ni/CC-8 composite.
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Figure S8. HRTEM of (a) Ni/CC-8 composite and (b) Ni—NiO/CC-8 composite.
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Figure S9. EDS of Ni/CC-8 composite and Ni—NiO/CC-8 composite
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Figure S10. XRD spectrum of Ni—NiO-8 electrode.
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Figure S12. GCD curves of Ni—NiO/CC electrode in different electrochemical oxidation times.
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Figure S11. XPS spectrum of Ni—NiO-8 electrode.
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Figure S13. GCD curves of Ni—-NiO/CC-x electrode.
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Figure S14. (a) CV curves, (b) GCD and (c) rate capacity of Ni—-NiO/CC-8 electrode.
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Figure S15. (a) CV curves, (b) GCD of Ni—NiO-8 electrode.
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Figure S16. GCD curves of Ni—NiO//Zn and Ni—NiO/CC//Zn.
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Figure S17. Rate performance of Ni—NiO-8//Zn battery.

Figure S18. SEM (TESCAN MIRA3 LMU) images in different magnitude of cycled Ni—NiO/CC electrode after
2000 charge-discharge cycles.



Table 3. Electrochemical performances of different zinc ion batteries

Types of materials Specific capacity Cycling stability Reference
Ni3S,/Ni//Zn 148 mAh/gat 0.2 A/g ~100% after 100 cycles 1
NiO/CNTs//Zn 155 mAh/gat 1 A/g 65% after 500 cycles 2
C0504//Zn 173.6 mAh/gat 1 A/g 84.1% after 1000 cycles 3
Ni,P/C//Zn 176 mAh/gat 1 A/g 93.8% after 1500 cycles 4
Solid-state Co304//Zn 200 mAh/g at 0.5 A/g 94.6% after 2000 cycles 5
NiCo,04//Zn 230.1 mAh/gat 0.5 A/g 63.23% after 1000 cycles 6
NiAICo/CNT//Zn 354 mAh/g at 6.7 A/g 85% after 600 cycles 7
MnO,//Zn 150 mAh/g at 1.86 A/g 77.7% after 300 cycles 8
This work 237.1 mAh/gat2.5 A/g 87.5% after 2000 cycles This work
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Table 4. Energy density with power density of different energy storage devices

Types of materials Energy density Power density Reference
NiAlICo/CNT//Zn 274 Wh/kg 16.6 kW/kg 1
NNA@CNH//NNA@Zn 138 Wh/kg 1.72 kW/kg 2
C03;04@NiO//Zn 215.5 Wh/kg 3.45 kW/k 3
B-Ni(OH),/CNFs//Zn 325 Wh/kg 11.4 kW/kg 4
Ni//Fe 100.7 Wh/kg 0.287 kW/kg 5
V;07.H,0/rGO//Zn 186 Wh/kg 8.4 kW/kg 6
NiCo,0.//Bi 55.4 Wh/kg 21.2 kW/kg 7
NiS/Carbon aerogel//Carbon aerogel 21.5 Wh/kg 7 kW/kg 8
Nickel Cobaltite/Graphene//Carbon 52.2 Wh/kg 0.187 kW/kg 9
This work 441.7 Wh/kg 1.1 kW/kg This work
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