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Supporting Figures 

Figure S1. Energy-dispersive X-ray spectroscopy elemental analysis of (a) an electrospun 

polyacrylonitrile (PAN) nanofiber film, (b) a cathode-facing cycled polyacrylonitrile film, and 

(c) an anode-facing cycled polyacrylonitrile film.

Figure S2. Flammability testing of conventional (polypropylene (PP)) and polyacrylonitrile 

(PAN) film separators. 
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Figure S3. Discharge–charge voltage profiles of a lithium–sulfur cell equipped with a 

polyacrylonitrile film and cycled at C/20. 

 

Figure S4. Discharge–charge voltage profiles of a lithium–sulfur cell equipped with a 

polyacrylonitrile film and cycled at C/10. 

 

Figure S5. Discharge–charge voltage profiles of a lithium–sulfur cell equipped with a 

polyacrylonitrile film and cycled at C/5. 
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Figure S6. Discharge–charge voltage profiles of a lithium–sulfur cell equipped with a 

polyacrylonitrile film and cycled at C/3. 

 

Figure S7. Discharge–charge voltage profiles of a lithium–sulfur cell equipped with a 

polyacrylonitrile film and cycled at C/2. 

 

Figure S8. Discharge–charge voltage profiles of a lithium–sulfur cell equipped with a 

polyacrylonitrile film and cycled at 1C. 
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Figure S9. Hysteresis between charge and discharge processes in a lithium–sulfur cell equipped 

with a polyacrylonitrile film at various cycling rates for 200 cycles. 

 

Figure S10. Cyclic voltammetry analysis at 0.010 mV s-1 of a lithium–sulfur cell equipped with 

a polyacrylonitrile film.  

 

Figure S11. Cyclic voltammetry analysis at 0.015 mV s-1 of a lithium–sulfur cell equipped with 

a polyacrylonitrile film.  
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Figure S12. Cyclic voltammetry analysis at 0.020 mV s-1 of lithium–sulfur cell equipped with 

a polyacrylonitrile film.  

 

Figure S13. Cyclic voltammetry analysis at 0.025 mV s-1 of a lithium–sulfur cell equipped with 

a polyacrylonitrile film.  

 

Figure S14. Cyclic voltammetry analysis at 0.030 mV s-1 of a lithium–sulfur cell equipped with 

a polyacrylonitrile film.  
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Figure S15. Lithium-ion diffusion coefficient profiles of the cyclic voltammetry analysis at 

various rates using a lithium–sulfur cell equipped with a polyacrylonitrile film. 

 

Figure S16. Morphology of a lithium-metal electrode after undergoing stripping and plating 

reactions from a cell equipped with (a) a conventional separator or (b) a polyacrylonitrile film 

separator. 

 

Figure S17. Discharge–charge voltage profiles of a lithium–sulfur cell (with a sulfur loading 

and content of 4 mg cm-2 and 50 wt%, respectively) equipped with a polyacrylonitrile film. 
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Figure S18. Discharge–charge voltage profiles of a lithium–sulfur cell (with a sulfur loading 

and content of 8 mg cm-2 and 68 wt%, respectively) equipped with a polyacrylonitrile film. 

 

Figure S19. Discharge–charge voltage profiles of a lithium–sulfur cell (with a sulfur loading 

and content of 12 mg cm-2 and 75 wt%, respectively) equipped with a polyacrylonitrile film. 

 

Figure S20. Discharge–charge voltage profile of a lithium–sulfur cell (with a sulfur loading and 

content of 16 mg cm-2 and 80 wt%, respectively) equipped with a polyacrylonitrile film. 

 



9 

Figure S21. Hysteresis between charge and discharge processes in high-sulfur-loading lithium–

sulfur cells equipped with a polyacrylonitrile film. 

Supporting Tables 

Table S1. Analysis of the sulfur cathodes with the electrospun separators reported recently. 

A B C D E F 

[49] S/KB 60 2 PAN/PAA 1.3 2.7 

[34] S/KB 70 2 PAN–PDAAQ 2.3 4.8 

[50] rGO-S N/A 7.7 T@LPP 7.8 16.4 

[51] S/C N/A 2.2 PEI/PAN 1.6 3.4 

[52] S/CNF N/A 1.2 F-Cu-BTC-PMIA 1.5 3.2 

[53] S/C 60 2 CPP@PVA/ZIF-8 2.5 5.2 

[54] C@S 73 1.1 T@LPP 0.8 1.7 

[42] S 60 2 C-PVA/PAA-Li 1.6 3.4 

[55] S/C N/A 3 ZIF@T-PVDF 1.9 4.1 

[56] S/MWCNT 53 1.2 PHB/Co-CNF 1.14 2.4 

Our work pristine 80 16 PAN 8.6 18.1 

A: Cathode, B: sulfur content [wt%], C: sulfur loading [mg cm-2], D: Electrospinning separator, 

E: areal capacity [mA∙h cm-2], F: energy density [mW∙h cm-2]. 
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