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Figure S1. a, The FT-IR spectra of PVEC-PE and PSF-PE. b, The comparisons of FT-IR
spectra of P(VEC-SF)-PE with different content of PSF-PE.
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Figure S2. GPC test results of P(VEC-SF)-PE.



Figure S3. The photograph of flexible P(VEC-SF)-PE film with tunable size.

Figure S4. SEM of the P(VEC-SF)-PE.
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Figure S5. The TG curves of P(VEC-SF)-PE.
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Figure S6. a, EIS of SS/PVEC-PE /SS battery, SS/PSF/SS battery and SS/P(VEC-SF)-PE /SS
battery that P(VEC-SF)-PE with different content of PSF. b, ionic conductivity of P(VEC-
SF)-PE with different content of PSF at room temperatures.
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Figure S7. EIS of a, SS/PVEC-PE/SS battery, b, SS/P(VEC-SF)-PE/SS battery and c,
SS/PSF-PE/SS battery at different temperatures.
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Figure S8. XRD pattern of PVEC-PE, PSF-PE and P(VEC-SF)-PE.
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Figure S9. Potentiostatic coulometry measurement of a, SS/PVEC-PE/SS battery, b,
SS/P(VEC-SF)-PE/SS battery and ¢, SS/PSF-PE/SS battery. d, electronic conductivity of
PVEC-PE, PSF-PE and P(VEC-SF)-PE.
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Figure S10. LSV profile of Li/PVEC-PE/SS battery, Li/PSF-PE/SS battery and Li/P(VEC-

SF)-PE/SS battery that P(VEC-SF)-PE with different content of PSF-PE.
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Figure S11. The S2p XPS spectra of PSF-PE after different constant current-current voltage

charging tests.
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Figure S12. The C1s XPS spectra of PVEC-PE after different constant current-current

voltage charging tests.
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Figure S13. The EIS of Li/PVEC-PE/Li battery, Li/PSF-PE/Li battery and Li/P(VEC-SF)-

PE/Li battery that P(VEC-SF)-PE with different content of PSF.
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Figure S14. Chronoamperometry profile of the a, Li/PVEC-PE/Li battery, b, Li/P(VEC-SF)-
PE/Li battery and ¢, Li/PSF-PE/Li battery under a polarization potential of 10 mV, and the

EIS before and after the polarization (insert).
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Figure S15. The potential profiles of repeated Li plating/striping in Li/PSF-PE/Li battery

with current density of 0.5 mA cm2.

0.10
©
= 0.00-
9
(@]
0 .0.05-

-0.10 . T . T . T . T . T .

0 150 300 450 600 750 900

Time (h)

Figure S16. The potential profiles of repeated Li plating/striping in Li/P(VEC-SF)-PE/Li

battery with current density of 1 mA ecm.
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Figure S17. CV curve of a, Li/PVEC-PE/Li battery and b, Li/P(VEC-SF)-PE/Li battery in a

voltage range of -0.1-0.1 V over 5 cycles.
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Figure S18. Typical charge-discharge curves of LCO/PVEC-PE/Li and LCO/P(VEC-

SF)-PE/Li batteries in the voltage range of 3.0-4.5 V at current density of 0.1 C.
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Figure S19. The a, liquid "H NMR spectra and b, solid state 'H MAS-NMR spectra of

PVEC-PE and P(VEC-SF)-PE after test.
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Figure S20. Comparisons of charge-discharge curves of the LCO/PVEC-PE/Li and LCO/

P(VEC-SF)-PE/Li batteries at current density of 0.5 C.
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Figure S21. The cycling stabilities of LCO/P(VEC-SF)-PE/Li batteries at current density of 1

C.
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Figure S22. Discharge curves of LCO/PVEC-PE/Li and LCO/P(VEC-SF)-PE/Li

battery at different density under cut-off voltage of 4.5 V.
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Figure S23. The S2p XPS spectra of PVEC and P(VEC-SF)-PE after tests.
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Figure S24. Charge-discharge curves of the LCO/P(VEC-SF)-PE/Li battery under different

current densities at 5 °C.
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Figure S25. a, the cycling stabilities performances of NCM/PVEC-PE/Li batteries and

NCM /P(VEC-SF)-PE/Li batteries with current densities of 1 C at constant voltage of

4.3 V. b, The charge/discharge curves of the NCM/PVEC-PE/Li batteries and NCM

/P(VEC-SF)-PE/Li with current densities of 1 C at constant voltage of 4.3 V.
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Figure S26. Charge-discharge curves of LNMO/P(VEC-SF)-PE/Li battery.

Table S1. The comparisons of this work with the latest published paper about polymer

electrolyte lithium metal batteries.
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Capacity
Polymer Solvent/ Cothode Cut-off  Rate
. Cycles retentio Ref
electrolyte additives materials voltage (V) (C)

n (%)
PDOX -—- NCMSI11 4.5 1 100 84 1
PDOL -—- NCMSI11 4.3 1 100 70.6 2
PETEA- Liquid
NCMSI11 4.5 2 300 84 3
HFA-TCGG electrolyte
PVDF-HFP Mg,B,05/PC LCO 4.4 0.5 50 76.8 4
PVEC/BTO - LCO 4.3 0.5 185 80 5
This
P(VEC-SF) — LCO 4.5 0.5 150 80
word
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