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Figure S1; DSC heating scans highlighting the formation of new peaks for; a) [P12,,][TFSI]/PVDF and b)
[Csmpyr][TFSI]/PVDF composites; ¢) DSC heating scan of [C,mpyr][BF,] showing melting peak at 293

°C
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Figure S2: Synchrotron X-ray diffraction patterns recorded at different temperatures for; a.

[Compyr][TFSI]

b. [Compyr][TFSI] containing 50 vol% of PVDF; c. [C,mpyr][FSI]; d.

[C;mpyr][FSI] containing 50 vol% of PVDF ; e. [C,mpyr][BF,]; f. [C;mpyr][BF4] containing 50

vol% of PVDF



Figure S2a and S2b show the synchrotron XRD pattern of [Co,mpyr][TFSI] and
[C,mpyr][TFSI]/PVDF composite (50/50) respectively. The materials progress from triclinic
phase in phase IV to a monoclinic lattice system in phase Il and to orthorhombic lattice system
in phase |, all the while, becoming more symmetrical.1?> Figure S2c and S2d show the
synchrotron XRD pattern of the [C,mpyr][FSI] and [C,mpyr][FSI]/PVDF composite (50/50). The
materials progress from monoclinic phase in phase lll to a trigonal lattice system in phase Il
and to orthorhombic lattice system in phase |, all the while, becoming more symmetrical.3
Figure S2e and S2f show the synchrotron XRD pattern of the [C,mpyr][BF,] and
[C,mpyr][BF,4]/PVDF composite (50/50) which progress from monoclinic phase in phase IV to
a trigonal lattice system in phase Il and to cubic lattice system in phase |, all the while,
becoming more symmetrical.* Phase Il appears to be a mixed phase containing multiple

lattice systems.
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Figure S3: a. VT H and °F spectra of [C;mpyr][TFSI] and [C,mpyr][TFSI] containing 50 vol% of
PVDF; b. a. VT H and °F spectra of [C,mpyr][FSI] and [C,mpyr][FSI] containing 50 vol% of

PVDF ; c. a. VT 'H and *°F spectra of [C,mpyr][BF4] and [C,mpyr][BF,4] containing 50 vol% of
PVDF
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Figure S4; Comparison of the *H, °F and ®C-MAS of the OIPC, OIPC/PVDF composites and PVDF; a)
[Compyr][TFSI], [C,mpyr][TFSI]/PVDF and PVDF; b) [C,mpyr][FSI], [C,mpyr][FSI]/PVDF and PVDF; c)

[C.mpyr][BF,], [C;mpyr][BF,]/PVDF and PVDF
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