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Figure S1. Schematic of synthetic processes of v-NBR/TAC/IL electrolyte membrane.

Figure S2. SEM image of the surface of v-NBR/TAC/IL electrolyte membrane.
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Figure S3. XRD spectra of v-NBR/TAC/IL electrolyte.
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Figure S4. Enlarged Fourier Transform Infrared (FTIR) spectra of the NBR, TAC, IL

and v-NBR/TAC/IL electrolyte.
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Figure S5. (a) XPS spectrum of SPEs. And comparation of C 1s spectrum among the

(b) v-NBR electrolyte, (c) v-NBR/TAC electrolyte and (d) v-NBR/TAC/IL electrolyte.
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Figure S6. Creep test of v-NBR/TAC/IL electrolyte membrane.
The membrane can rapidly recover from large strains, demonstrating its high elasticity

and resilience.



Figure S7. Flame tests of v-NBR/TAC electrolyte membrane. Scale bars, 1 cm.
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Figure S8. The SET of v-NBR/TAC electrolyte with different weight percentages of

TAC.
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Figure S9. TGA thermograms of SPEs at N, atmosphere.

The v-NBR/TAC/IL electrolyte suffers only ~2.3 wt.% mass drop from room
temperature to 200 °C, corresponding to the decomposition of a few small molecules
in the electrolyte. Compared with v-NBR/TAC electrolyte and v-NBR electrolyte, it

can be proved that v-NBR/TAC/IL electrolyte has high thermal stability.
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Figure S10. Lithium transference number measurements of v-NBR/TAC/IL

electrolyte.
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Figure S11. CV curves of Li|v-NBR/TAC/IL|ss.
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Figure S12. (a) Long-term cycling tests of Li plating/stripping for Li—Li symmetrical

batteries with v-NBR/TAC/IL electrolyte and gel electrolyte at current densities of 0.2

mA cm~ for 0.05 mAh cm™ at room temperature. And (b) corresponding EIS plots

with v-NBR/TAC/IL electrolyte.



Figure S13. SEM images of metallic lithium anodes after cycling (a-b) at 0.05 mA cm 2

for 1500 h and (c-d) at 0.2 mA cm™2 for 500 h at room temperature.
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Figure S14. SEM images of the surface for metallic lithium anode with v-NBR/TAC/IL
electrolyte after cycling at various current densities from 0.05 to 1 mA cm™2 at 0.05

mAh cm~ at room temperature.
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Figure S15. CV curves of Li-LiFePO, full battery with v-NBR/TAC/IL electrolyte at a

scan rate of 0.5 mV s! at room temperature.
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Figure S16. EIS plot of Li-LiFePO, full battery of v-NBR/TAC/IL before and after

cycling at 0.5 C.



Table S1. Basic properties of flame retardant SPEs in this work compared with others

Electrolyte Thickness Ionic conductivity Mechanical Reference
(nm) (S cm™) strength (MPa)
PI/DBDPE/PEO/LiTFSI 10~65 6.7x10 (30 °C) 440 1
PEGBCDMA - ~107¢ 0.24 2
Polyphosphoester ) 2104 (70 °C) ] 3
copolymers

ADP/PEO/LIiTFSI ~100 3.7x107 (30 °C) - 4
PI/PEO/LIiTFSI 8.6 1.4x104 (25 °C) - 5
Poly-DOL ~25 0.98x104 (30 °C) - 6
SHSPE3 - ~5x1073 (60 °C) - 7
PGPE-4000 - 5.85x107 (RT) - 8
FR-PU-20% Li - 1.51x1074 (70 °C) 1.26 9

v-NBR/TAC ~65 9.6x10"7(RT) 0.68 This work

v-NBR/TAC/IL ~65 2.2x10*(RT) 0.52 This work
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