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Figure S1. Thermo-gravimetrical analysis of the vinyl polymers under Ar atmosphere. 
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Figure S2. PXRD patterns of PVA- and PVAc-C samples before rinsing with water and ethanol. 

  



 3 

 

 

Figure S3. Corrected PXRD patterns of the pyrolyzed polymers as well as the ball-milled PVC-derived 

SC (PVC-C-BM) for polarization, Lorentz, and illuminated sample volume factors along with the fitting 

results with Voigt peaks. 
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 Figure S4. Scanning electron micrographs of the vinyl polymer-derived carbons at a pyrolysis 

temperature of 800 C under Ar atmosphere, in a magnification of 300x. 
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Figure S5. TG profiles of the samples along with their residual gas analysis. 
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Figure S6. Rate capability (based on Qrev) of the polyvinyl-derived soft carbons at various current loads 

ranging from C/15 to 10C. 
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Figure S7. Cycling performance of the PVB-C and PVC-C samples in half cell vs Na at a current load of 

C/15 along with their coulombic efficiency. 
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Figure S8. SEM images of the ball-milled PVC-derived carbon (PVC-C-BM). 
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Figure S9. Particle size distribution (a), N2 adsorption isotherms (b); and pore size distribution based 

on NLDFT (Non-Local Density Functional Theory) of the PVC-derived soft carbons (pristine: PVC-C 

and ball-milled: PVC-C-BM). 
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Figure S10. Sodium storage properties of the PVC-C-BM sample: (a) Two first discharge-charge cycles 

and (b) cycling performance of the PVC-C-BM sample in 1 M NaClO4 in EC:PC at C/15 rate. 
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Figure S11. Electrochemical performance of the PVC-C-BM sample as the negative electrode in 

integration with YP80F Activated Carbon in hybrid lithium capacitors in mass ratio of SC:AC of 2:1: (a) 

rate capability of the PVC-C-BM//AC LIC device in 1 M LiPF6 in EC:DMC; and the real time profiles of 

the hybrid cell in (b) 0.05 A·g-1, (c) 0.5 A·g-1, and (d) 3 A·g-1.  
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Table S1. The obtained properties of the SCs derived from pyrolysis of vinyl polymers. 

 

 

 

 
 

 

  

Sample 
Pyrolysis 

Yield (%) 
YieldTG (%) 

PVA-C 5.70(4.63)1 5.15 

PVAc-C 4.98(3.8) 4.10 

PVB-C 7.6 5.67 

PVC-C 11.0 10.0 

1 The yield in parenthesis was obtained after 

rinsing with water and ethanol. 
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Table S2. Comparison of the electrochemical performance of the previously reported soft carbons at 

low rate (at ≤ 40 mA·g−1, except (*) at 100 mA·g−1). When not mentioned in the original report, the average 

oxidation potential, <Eox>, the reversible specific capacity (Cre) and/or the first cycle Coulombic efficiency 

(FCCE), were estimated by digitalization of the reported voltage–composition curves. Equation S1 was 

employed to estimate the full cell specific energy, considering the Faradion layered oxide as cathode 

material (165 mAh·g−1 at 3.2 V). 

1) PTCDA: Perylenetetracarboxylic dianhydride; 2) NTCDA: Naphtalenetetracarboxylic dianhydride; 3) Polyvinyl chloride; 4) 

MCMB: Mesocarbon microbeads. 
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