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Figure S1. Comparing XRD (a) and Raman (b) results of raw coal and graphite preparing by HTHP. 

SEM (c) and TEM (d) images of graphite preparing by HTHP with inset showing the corresponding 

SAED pattern.  
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Figure S2. The ratio of the intensities of the D and G bands histogram of GO, RGO-RT-15, RGO-RT-

50, RGO-RT-100, and RGO-105-50. 

 

Figure S3. High-resolution C 1s XPS spectrum of (a) GO, (b) RGO-RT-15, (c) RGO-RT-50, and (d) 

RGO-RT-100. High-resolution O 1s XPS spectrum of (e) GO, (f) RGO-RT-15, (g) RGO-RT-50, and (h) 

RGO-RT-100.  
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Figure S4. SEM images showing the cross-sectional view of the (a) GO and (b) c-RGO-105-50. SEM 

images showing the top view of the (c) GO and (d) c-RGO-105-50. 

 

 

Figure S5. Electrochemical properties of RGO-RT-15 in three-electrode system. (a) Cyclic 

voltammograms at various scan rates from 0.01 V s-1 to 0.1 V s-1. (b) Galvanostatic 

charging/discharging curves obtained at different current densities from 0.05 A g-1 to 0.5 A g-1. (c) 

The gravimetric capacitance of RGO-RT-15 as a function of the current density from 0.05 A g-1 to 0.5 

A g-1. (d) Nyquist plots of RGO-RT-15.  
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Figure S6. Electrochemical properties of RGO-RT-50 in three-electrode system. (a) Cyclic 

voltammograms at various scan rates from 0.01 V s-1 to 0.1 V s-1. (b) Galvanostatic 

charging/discharging curves obtained at different current densities from 0.05 A g-1 to 0.5 A g-1. (c) 

The gravimetric capacitance of RGO-RT-50 as a function of the current density from 0.05 A g-1 to 0.5 

A g-1. (d) Nyquist plots of RGO-RT-50.  

 

Figure S7. Electrochemical properties of RGO-RT-100 in three-electrode system. (a) Cyclic 

voltammograms at various scan rates from 0.01 V s-1 to 0.1 V s-1. (b) Galvanostatic 

charging/discharging curves obtained at different current densities from 0.05 A g-1 to 0.5 A g-1. (c) 

The gravimetric capacitance of RGO-RT-100 as a function of the current density from 0.05 A g-1 to 

0.5 A g-1. (d) Nyquist plots of RGO-RT-100.  
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Figure S8. Electrochemical properties of RGO-105-50 in three-electrode system. (a) Cyclic 

voltammograms at various scan rates from 0.01 V s-1 to 0.1 V s-1. (b) Galvanostatic 

charging/discharging curves obtained at different current densities from 0.05 A g-1 to 0.5 A g-1. (c) 

The gravimetric capacitance of RGO-105-50 as a function of the current density from 0.05 A g-1 to 

0.5 A g-1. (d) Nyquist plots of RGO- RGO-105-50. 

Figure S9. Electrochemical properties of GO flexible supercapacitor. (a-d) Cyclic voltammograms at 

various scan rates from 2 mV s-1 to 10 V s-1. (e) Galvanostatic charging/discharging curves obtained 

at different current densities from 0.03 to 0.2 A cm-3.  
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Figure S10. Electrochemical properties of RGO-RT-15 flexible supercapacitor. (a-d) Cyclic 

voltammograms at various scan rates from 2 mV s-1 to 10 V s-1. (e) Galvanostatic 

charging/discharging curves obtained at different current densities from 0.03 to 0.2 A cm-3. 

 

 

Figure S11. Electrochemical properties of RGO-RT-50 flexible supercapacitor. (a-d) Cyclic 

voltammograms at various scan rates from 2 mV s-1 to 10 V s-1. (e) Galvanostatic 

charging/discharging curves obtained at different current densities from 0.03 to 0.2 A cm-3.  
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Figure S12. Electrochemical properties of RGO-RT-100 flexible supercapacitor. (a-d) Cyclic 

voltammograms at various scan rates from 2 mV s-1 to 10 V s-1. (e) Galvanostatic 

charging/discharging curves obtained at different current densities from 0.03 to 0.2 A cm-3. 

 

 

Figure S13. Electrochemical properties of RGO-105-50 flexible supercapacitor. (a-d) Cyclic 

voltammograms at various scan rates from 2 mV s-1 to 10 V s-1. (e) Galvanostatic 

charging/discharging curves obtained at different current densities from 0.03 to 0.2 A cm-3.  
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Figure S14. Electrochemical properties of c-RGO-105-50 flexible supercapacitor. (a-d) Cyclic 

voltammograms at various scan rates from 2 mV s-1 to 10 V s-1. (e) Galvanostatic 

charging/discharging curves obtained at different current densities from 0.03 to 0.2 A cm-3. (f) 

Volumetric capacitance of c-RGO-105-50 as a function of the scan rate from 2 mV s-1 to 10 V s-1. (g) 

Cyclic stability of c-RGO-105-50 flexible supercapacitor over 20,000 cycles at 0.5 V s-1.  
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Figure S15. (a) SEM image of RGO-105-50 after 20,000 cycles. (b) XPS survey spectrum, (c) high-

resolution C 1s XPS spectrum and (d) high-resolution O 1s XPS spectrum of RGO-105-50 after 20,000 

cycles. 

 

Figure S16. Nyquist plots of RGO-105-50 after 20,000 cycles. 
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Table S1. The elemental composition, the relative atomic percentage of various functional 

groups of GO, RGO-RT-15, RGO-RT-50, RGO-RT-100 and RGO-105-50 

 C/O 

ratio  

C-C C-O C=O  O-C=O 

GO 1.95 44.5% 32.1% 13.3% 10.1% 

RGO-RT-15  1.65 46.1% 22.1% 17.6% 14.2% 

RGO-RT-50 1.65 53.7% 14.9% 19.4% 12.0% 

RGO-RT-100 1.59 47.9% 20.4% 18.6% 13.0% 

RGO-105-50 4.04 65.1% 13.2% 8.2% 13.5% 

 

 

 

Table S2. The comparison of energy storage performance with different electrode 

materials 

Electrode 

materials 

Electrolyte Volumetric 

capacitance 

(F cm−3) 

gravimetric 

capacitance 

(F g−1) 

energy 

density (mW 

h cm−3) 

power density 

(W cm−3) 

Ref. 

BP nanosheets  PVA/H3PO4  13.75 45.8 2.47 8.83 1 

Graphene  PVA/H2SO4 17.9  2.5 495 2 

Laser-scribed 

graphene 

PVA/H2SO4  2.35  0.11 3.78 3 

MoS2@Ni(OH)2 PVA/KOH 37.53 516.4 5.2 11 4 

rGO/MOF  PVA/KOH  0.25  0.035 0.072 5 

CNT PVA/H3PO4  0.0038 30.3 0.58 0.39 6 

RGO-105-50 PVA/H3PO4  30.6 51.5 4.24 2.89 This 
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