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Figure S1 InfraRed spectra of DOL-monomer and PDOL with LiFSI (G0) (Enlarged Figure 1d)
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Figure S2 InfraRed spectra of PDOL initiated with 1 M, 2 M and 3.5 M LiFSI.
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Figure S3 Optical image of as-spun precursor mat over 20 inch2 large and after-sintered c-LLZO nanofibers in one vial.
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Figure S4 SEM of G5 composite electrolyte (5 % c-LLZO in 1M LiFSI-PDOL) 
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Figure S5 One -S-F asymmetric vibration mode in HFSI molecules at 733 cm-1, showing one -S-F group (Pale-Blue-balls: fluorine atoms ; yellow-balls: sulfur atoms) stretching while the other one contraction, calculated with DFT- B3LYP/6-311++G(d,p) basis set.
[image: ] Figure S6 Infrared spectra of composite electrolytes of G0, G1, G5 and G10 
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Figure S7 The optical images of G0, G1, G5 and G10 samples in air before and after 80 oC overnight-heating.
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Figure S8 Optical images of composite electrolytes G0, G1, G5 and G10 80 oC overnight heating in air.
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Figure S9 The conductivity of G0, G1, G5 and G10 at 25 oC
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Figure S10 One -SO2- asymmetric vibration mode in HFSI molecules at 1187 cm-1, showing one -SO2- group (Red-balls: oxygen atoms; yellow-balls: sulfur atoms) stretching while the other one contraction, calculated with DFT- B3LYP/6-311++G(d,p) basis set.
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Figure S11 One -SO2- symmetric vibration mode in HFSI molecules at 1465 cm-1(Red-ball: oxygen; yellow-ball: sulfur; Blue ball: Nitrogen;), calculated with DFT- B3LYP/6-311++G(d,p) basis set.
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Figure S12 One -SO2- symmetric vibration mode in HFSI molecules at 1466 cm-1 (Red-ball: oxygen; yellow-ball: sulfur; Blue: Nitrogen; White:Hydrogen), calculated with DFT- B3LYP/6-311++G(d,p) basis set.
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Figure S13 One -S-N-S- asymmetric vibration mode in HFSI molecules at 838 cm-1(Red-ball: oxygen; yellow-ball: sulfur; Blue: Nitrogen; White: Hydrogen), calculated with DFT- B3LYP/6-311++G(d,p) basis set.
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Description automatically generated with medium confidence] Figure S14 Stimulated IR spectrum of HFSI molecules, calculated with DFT-B3LYP/6-311++G(d,p) basis set.
[image: ] Figure S15 Chemical structure of HFSI and LiFSI molecules.
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Figure S16 Current-time curve of Li/G5/Li 10 mV polarization (1) and Nyquist plots of  Li/G5/Li before and after polarization. Li-ion transference number calculated to be 61.5% based on tLi+1=Is/Io.
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