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Figure S1. Results of fitting on the WAXS profiles of [C2mim][TFSA]/LiTFSA 

solutions (down) and PVDF/[C2mim][TFSA]/LiTFSA gels (top) depending on CLiTFSA 

at 20 °C. The dotted curves for fits are Voigt functions for [C2mim][TFSA] and 

Gaussian functions for PVDF, respectively.
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Figure S2. Lorentz-corrected SAXS curves of PVDF/[C2mim][TFSA]/LiTFSA gels 

depending on CLiTFSA obtained at 20 °C. The arrows indicate the peak positions and the 

corresponding periodic long distances obtained by Bragg’s equation from the peak 

positions.
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Figure S3. The estimated volume fractions of PVDF in 

PVDF/[C2mim][TFSA]/LiTFSA gels depending on CLiTFSA.

Volume fraction of PVDF was estimated by the following equation,

𝑣𝑜𝑙𝑢𝑚𝑒 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑃𝑉𝐷𝐹 =  

𝜑𝑃𝑉𝐷𝐹

𝑑𝑃𝑉𝐷𝐹

𝜑𝑃𝑉𝐷𝐹

𝑑𝑃𝑉𝐷𝐹
+

𝜑[𝐶2𝑚𝑖𝑚][𝑇𝐹𝑆𝐴]

𝑑[𝐶2𝑚𝑖𝑚][𝑇𝐹𝑆𝐴]
+

𝜑𝐿𝑖𝑇𝐹𝑆𝐴

𝑑𝐿𝑖𝑇𝐹𝑆𝐴

PVDF, [C2mim][TFSA], and LiTFSA are weight fractions of PVDF, 

[C2mim][TFSA], and LiTFSA, respectively. dPVDF, d[C2mim][TFSA], and dLiTFSA are 

densities of PVDF, [C2mim][TFSA], and LiTFSA, respectively. dPVDF is 1.68 g/cm3 for 

amorphous PVDF [S1]. d[C2mim][TFSA] is 1.52 g/cm3 for [C2mim][TFSA] [S2]. dLiTFSA is 

1.33 g/cm3 for LiTFSA [S3].
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Figure S4. (a) Peak positions of FT-IR spectra depending on CLiTFSA obtained at 185 °C 

in the regions of (a) CF2-CH2 bending vibration of PVDF and (b) SO2 symmetric 

stretching vibration of [TFSA-] anion interacting with cation.
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Figure S5. Summary of phase behaviors of the PVDF/[C2mim][TFSA]/LiTFSA 

systems (black color) and the PVDF/[C2dmim][TFSA]/LiTFSA systems (magenta 

color) obtained by cooling at 1 °C/min. Solid circles (●, ●) represent the 

crystallization temperatures and opaque circles (○, ○) represent the phase separation 
temperatures. The onset temperatures of the phase transitions were determined by using 

polarized optical microscope. [C2dmim][TFSA] (99%) was purchased from IoLiTec.
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