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Supplementary Figures

Fig. S1. Crystal structure projected down the b-axis.

Fig. S2. XPS narrow spectra of Na 1s.



Fig. S3. XPS narrow spectra of O 1s.

Fig. S4. XPS narrow spectra of P 2p.



Fig. S5. XPS narrow spectra of C 1s.
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ig. S6. FESEM image and corresponding elemental distribution of the PFSA-Na membrane. (a) FESEM 

image. (b) Na. (c) F. (d) C.

Fig. S7. Digital images of the (a) pristine and (b) treated PFSA-Na membrane.



Fig. S8. Thickness of the PFSA-Na membrane.

Fig. S9. The comparison of ionic conductivity (a)and electrochemical stability (b) between PFSA-Na 

membranes and previous literatures.[1-5]



Fig. S10. The comparison of thermal stability between the PFSA-Na membrane and the traditional 

Celgard-2400 separator.

Fig. S11. Charge-discharge curves of the half QSSIB at different current rates of 0.5C, 1C, 2C, 4C and 

8C.



Fig. S12. Cyclic performance of the half QSSIB at a current rate of 0.5C at -10 °C.

Fig. S13. Charge-discharge curves of the half QSSIB at -10 °C.



Fig. S14. Charge-discharge curves of the full QSSIB at different current rates of 1C, 2C, 4C and 8C.

Fig. S15. The comparison of rate capability in full cells with previous literatures.
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