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Figure S1. Photographs and SEM images of the nonflammable porous separator 

(NPS).

Figure S2. Flame test of different electrolytes absorbed in porous separators: (a) 

NaPF6-DME, (b) NaPF6-FE and (c) NaPF6-FRE, (d) EC/PC based liquid electrolyte.
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Figure S3. (a) Ionic conductivities of different electrolytes at different temperatures. 

(b) The electrochemical window of different electrolytes evaluated by a linear sweep 

voltammetry (LSV) from 1.9 V to 6.0 V.

Figure S4. In situ optical observations of Na plating in different electrolytes: (a) 

NaPF6-DME, (b) NaPF6-FE and (c) NaPF6-FRE. All the scale bars are 500 μm. The 

plating current is 2 mA cm-2.
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Figure S5. (a) Cycling performance of the Na symmetric cell with NaPF6-DME 

electrolyte at 0.5 mA cm-2 and 0.5 mAh cm-2. (b) Cycling performance of the Na ||Cu 

cell with NaPF6-DME electrolyte at 0.5 mA cm-2 and 0.5 mAh cm-2.

Figure S6. Cycling performance of Na symmetric cells with commercial 

carbonate-based electrolyte: (a) at 0.5 mA cm-2 and 0.5 mAh cm-2, and (b) at 1 mA 

cm-2 and 1 mAh cm-2.
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Figure S7. Cycling performance of the Na symmetric cell with NaPF6-FRE 

electrolyte absorbed in NPS at 2 mA cm-2 and 1 mAh cm-2.

Figure S8. Cycling performance of the Na symmetric cell with (a) NaPF6-FRE 

electrolyte absorbed in glass fiber separator at 0.5 mA cm-2 and 1 mAh cm-2 and (b) 

NaPF6-FE electrolyte absorbed in glass fiber separator at 0.5 mA cm-2 and 0.5 mAh 

cm-2.



S-6

Figure S9. Nyquist plots of the Na symmetric cell with NaPF6-DME electrolyte 

before cycling test.

Figure S10. Rate performance of the Na symmetric cells with NaPF6-FRE electrolyte 

absorbed in NPS at different current densities.
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Figure S11. SEM images of the Na surface in the cell with Commercial 

NaPF6-EC/PC electrolyte after 2 cycles at 0.5 mA cm-2 and 1mAh cm-2. The scale 

bars are 5 μm.

Figure S12. XPS spectra of Na surface after 50 cycles at 1 mA cm-2 with different 

electrolytes: O1s and P2p spectra of Na surface after cycling with NaPF6-DME (a, b), 

NaPF6-FE (c, d) and NaPF6-FRE and (e, f) electrolyte.
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Figure S13. Cycling performance of the NVP||Na cells with 1M NaPF6-DME 

electrolyte absorbed in glass fiber at 0.5 C.

Figure S14. Cycling performance of the NVP||Na cells with 1M NaPF6-FE electrolyte 

absorbed in NPS at 0.5 C.



S-9

Figure S15. Typical charge/discharge curves of the NVP||Na cell with 1M 

NaPF6-DME electrolyte absorbed in NPS at 0.5 C after different cycles.

Figure S16. Typical charge/discharge curves of the NVP||Na cell with 1M NaPF6-FE 

electrolyte absorbed in NPS at 0.5 C after different cycles.
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Figure S17. Typical charge/discharge curves of the NVP||Na cell with 1M 

NaPF6-FRE electrolyte absorbed in NPS at 0.5 C after different cycles.

Figure S18. Equivalent circuit utilized for fitting electrochemical impedance 

spectroscopy. Rb, Rl, Rct and Zw corresponding to bulk resistance, liquid electrolyte 

resistance, charge transfer resistance and Warburg impedance.[S1-S2] Interfacial 

resistance (Ri) corresponds to the intercept of the semi-circle with the real axis at the 

lower frequency.
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Figure S19. Nyquist plots of the NVP||Na cell with NaPF6-DME electrolyte after 

different cycles at 1 C. 

Figure S20. Nyquist plots of the NVP||Na cell with NaPF6-FE electrolyte after 

different cycles at 1 C. 
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Figure S21. Nyquist plots of NVP||Na cell with NaPF6-FRE electrolyte after different 

cycles at 1 C. 

Figure S22. Cycling performance of the NVP||Na cells with commercial 

carbonate-based electrolyte absorbed in NPS at 0.5 C and 1C.
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Figure S23. Cycling performance of the NVP||Na cells with commercial 

carbonate-based electrolyte absorbed in NPS at 5 C.

Table S1. Comparison of the cycling performance of NVP-based cathodes based cells 

with different electrolytes cycled at 5 C.
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