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Figure S1. (A) High resolution XPS spectra of the O 1s peak of the RG-R. (B) CV curves of the 

ZISC in coin type. (C, D) Charge and discharge time at different current densities. 

 

 

Figure S2. (A) CV and (B) GCD curves of the device constructed with AB and PVDF 

composite. 

 

 

Figure S3. (A) CV and (B) GCD curves of the symmetric supercapacitor constructed with RG-R. 
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Figure S4. Electrochemical performance of the ZISC in air constructed with RG-F. (A) CV and (B) 

GCD curves. (C) Charge and discharge time at different current densities. (D) Discharge curves of 

the ZISC in air and coin type at a current density of 0.2 A g-1. 

 

 

Figure S5. CV curves of the ZISC in (A) air and (B) coin type at different scan rates. 

 

 

Figure S6. (A) The potential-time curves of ZISC in air and coin type. (B) The discharge curves in 

air and coin type. 
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Figure S7. The potential-time curve of the ZISC with a standing time of 360 min. 

 

 

Figure S8. The photo of the ZISC in air atmosphere. 

 

 

Figure S9. (A) FT-IR spectra, (B) XPS survey and (C) Raman spectra of RG-R1000. 
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Figure S10. (A) CV and (B) GCD curves of ZISC constructed with RG-R1000 in air atmosphere. 

(C) CV and (D) GCD curves of ZISC constructed with RG-R1000 in coin type. 

 

 

Figure S11. Charge and discharge time of ZISC constructed with RG-R1000 in (A) air atmosphere 

and (B) coin type. (C) Comparison of discharge time of the ZISC in air and coin type at different 

current densities. 
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Figure S12. (A) CV curve of the ZISC with alkaline electrolyte at a scan rate of 10 mV s-1. GCD 

curves of the ZISC at current density of (B) 0.5 A g-1 and (C) 0.2 A g-1. 

 

 

Figure S13. The SEM images of pristine (A) cathode and (B) anode. 

 

 

Figure S14. (A) CV and (B) GCD curves of ZISC constructed with RG-R (Zn(AC)2 as electrolyte) 

in air atmosphere. (C) CV and (D) GCD curves of ZISC constructed with RG-R (Zn(AC)2 as 

electrolyte) in coin type. 

 



7 

 

 

Figure S15. Charge and discharge time of ZISC constructed with RG-R (Zn(AC)2 as electrolyte) in 

(A) air atmosphere and (B) coin type. (C) Comparison of discharge time of the ZISC in air and coin 

type at different current densities. 

 

 

Figure S16. (A) SEM image and (B) FT-IR spectra of carbon nanotube paper. 

 

 

Figure S17. (A) CV and (B) GCD curves of ZISC constructed with carbon nanotube paper (1 M 

ZnSO4 as electrolyte) in air atmosphere. (C) Charge and discharge capacitance of the ZISC in air at 

different current densities. (C) CV and (D) GCD curves of ZISC constructed with carbon nanotube 

paper (1 M ZnSO4 as electrolyte) in coin type. (C) Charge and discharge capacitance of the ZISC 

in coin type at different current densities. 



8 

 

 

Figure S18. CV curves of the ZISC constructed with carbon nanotube paper in air and coin type at 

a scan rate of (A) 5 mV s-1 and (C) 50 mV s-1. GCD curves of the ZISC constructed with carbon 

nanotube paper in air and coin type at a current density of (B) 0.1 mA cm-2 and (D) 1 mA cm-2. 

Comparison of the (C) charge and (F) discharge time of the ZISC in air and coin type at different 

current densities. 

 

 

 

 

 

 

 

Figure S19. XPS spectra of carbon nanotube (A) before and (B) after treatment with ZnSO4 

electrolyte. 
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Table S1. Electrochemical properties of ZISC reported in literature and in this work. 

Cathode 
Operating voltage 

(V) 

Energy density 

(Wh Kg-1) 
Reference 

Activated carbon 0-1.8 52.7 1 

Hollow carbon spheres 0.2-1.8 59.7 2 

Activated carbon 0.2-1.8 84 3 

Graphite 0.5-1.8 53 4 

Activated carbon 0-2 34.6 5 

B/N co-doped porous Carbon 0.2-1.8 86.6 6 

RuO2 0.4-1.6 82 7 

Graphene 0.2-1.6 100.9 This work 

 

 

 

 

Table S2. Comparison of potential and discharge time of the ZISC with different standing time. 

Standing time (min) 10 20 30 60 120 360 3 

Potential (V) 0.652 0.755 0.840 1.029 1.098 1.116 0.795 

Discharge time (s) 67 87.8 107 157.8 178 185.7 96.6 

 

 

 

 

 

 

 

 

 

Table S3. The discharge time of the ZISC at different current densities after self-charging to 0.8 V. 

Potential (V) 0.8 0.8 0.8 

Current density (A g-1) 0.2 0.5 1 

Discharge time (s) 718 217.9 94 
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