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Calculation methods for gravimetric capacitance Cm (F g-1), volumetric capacitance Cv(F cm-3), 

volumetric energy density �� (Wh cm-3) and power density �� (W cm-3) are calculated according 

to the following equation: 

For cyclic voltammograms or cyclic polarization: 
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For galvanostatic charging and discharging (GCD): 
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Where I is the discharge current of GCD, �����  is the capacitance of the device, ∆V is voltage 

window, v is the scan rate of CVs, Ve is the volume (cm3) of the electrode after subtracting AI foil, 

m is the mass of active materials on one electrode, �����  is the volume of the two electrode 

(including the current collector) and the separator. 

 

The modified restricted Warburg diffusion element (Ws) is defined by the following equation. 
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where R is the diffusion impedance (Ws-R), � is the diffusion time (Ws-T), and a is the exponential 

factor (Ws-P). � relates to the effective diffusion thickness (L) and the diffusion coefficient (D), as 

show below: 
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Figure S2. (a) FT-IR spectra of the pristine PVDF-HFP pellets and the as-prepared PVDF-HFP film. (b) XRD 

patterns of AC, AC/TEAPMo12 and TEAPMo12. TEM images of (c) AC and (d) AC/TEAPMo12. 
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Figure S3. EIS spectra of AC symmetric (a) AC symmetric capacitor with PVDF binder/PVDF-HFP gel 

polymer electrolyte, (b) AC symmetric capacitor with PVDF-HFP binder/Cellulose separator/Liquid 

electrolyte 

 

 

 

Table S3. the fitting results of impedance spectra. 

Cells state Rs/Ω Cdl/mF Rct/Ω 
Ws-

R/Ω 

Ws-

T/s 
Ws-P 

PVDF 

binder/PVDF-

HFP gel 

polymer 

electrolyte 

fresh 0.857 1.739 5.85 2.83 0.04 0.80 

cycled 0.744 2.512 2.58 1.72 0.03 0.84 

PVDF-HFP 

binder/Cellulose 

separator/Liquid 

electrolyte 

fresh 1.425 2.956 4.91 1.57 0.01 0.81 

cycled 1.364 5.291 1.79 0.76 0.01 0.86 
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Figure S4. (a) CVs of AC/TEAPMo12 at various scan rates. Non-diffusion current vs. total current in CVs at 

(b) 4 mV s-1, (c) 8 mV s-1, (d) 10 mV s-1 and (e) 15 mV s-1. (f) Non-diffusion-controlled process contribution 

vs. diffusion-controlled process contribution to the capacitance at various scan rates. 
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Figure S5. Cyclic polarization curves of (a) AC-Cellulose, (b) AC-GPE and (c) AC/TEAPMo12-GPE at 

various scan rates. Galvanostatic charging-discharging curves of (d) AC-Cellulose, (e) AC-GPE and (f) 

AC/TEAPMo12-GPE at various current densities. 
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Figure S6. (a) Gravimetric and (b) volumetric capacitance of AC-Cellulose, AC-GPE and AC/TEAPMo12-

GPE at various scan rates. 


