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Figure S1. lllustration of the synthetic procedure and digital photo of the ECA-15 separator
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Figure S2. The anion polymerization of ECA with water molecules
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Figure S3. Optical photograph of PP, PVDF and ECA-15 separators at 160 ° after 0.5h.
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Figure S4. Cyclic voltammograms of ECA-15, Celgard 2500 and pure PVDF separators at 0.2
mV s
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Figure S5. Rate performances of Celgard 2500, Pure PVDF and ECA-15 separators.
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Figure S6. Charge/discharge profiles of Celgard 2500, Pure PVDF and ECA-15
separators.
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Figure S7. Cycling performances of LFP/Li with ECA-15, pure PVDF and Celgard 2500
separators.
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Figure S8. Cycling performances of LFP/Li with ECA-10, ECA-15, ECA-20 and Celgard 2500
separators.
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Figure S9. Electrochemical impedance spectroscopies of batteries with Celgard 2500, pure

PVDF and ECA-15, respectively.
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Figure $10. MD simulation of ECA-20 separator.
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Figure S11. The cell configuration for in situ Raman spectroscopic analyze
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Figure $12. High-resolution XPS spectrum of F 1s, N 1s and O 1s in ECA-15 separator.



