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Proton conductivity of the poly([NH122][STFSI]

Fig. S1 Arrhenius plot of ionic conductivity using VTF equation for the polymeric PIL poly([NH122][STFSI]. The solid red line represents
the best fit to the experimental data (blue dots), and the fitting parameters are listed in table 1.
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FTIR spectroscopy analysis

Fig. S2 ATR-FTIR spectrum of poly([NH122][STFSI]).

ATR-FTIR spectroscopic studies were carried out to investigate the interactions between the cation and
polyanion. In the FTIR spectrum (Fig S2 in the supplementary information), the band appearing at ca. 1318
cm−1 is attributed to the asymmetric stretching vibrations of the S –– O in trifluoromethylsulfonimide (SO2-
N-SO2F3)1 and the one appearing at 1286 cm−1 is due to CF3

2. The position of these absorption bands
are quite comparable to the Poly(Li[STFSI])2 and Poly(Na[STFSI])3 forms of the polymers. The sharp
absorption band for S –– O stretching vibrations indicates the strengthening of the S=O bond, which is most
likely due to the S –– O groups not participating in the cation-anion interaction3,4. In both the aforementioned
Li and Na systems, the absorption band appeared at around 1250 cm−1 was observed, which was attributed
to the S –– O that were interacting with the cations. Thus the FTIR result suggests that the [NH122]+ cation
is free and is not coordinating with the anionic moieties.
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Elemental analysis of poly([NH122][STFSI])

Table S1 Elemental analysis of the poly([NH122][STFSI]).

% of Carbon % of Hydrogen % of Nitrogen
Thoretical 47.78 5.26 6.96

Experimental 41.1 5.26 6.68

Elemental analysis was performed to confirm the composition and purity of the synthesized polymer,
as tabulated in the Table S1. The theoretical percentages of these elements were calculated on the basis of
polymer. The experimentally determined values are in good agreement with the calculated percentages of
the elements, thus confirmed the purity and composition of the synthesized polymer.
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Solution NMR of the monomer and polymer

Fig. S3 Comparison of the solution NMR of the monomer [NH122][STFSI] and poly[NH122][STFSI].

The solution NMR of the monomer and polymer are compared in the Figure S3. The disappearance of
vinyl protons and appearance of broad peak at about 5.96 ppm and 6.83 ppm are indicative of the successful
polymerization of the monomer.
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XRD of poly([NH122][STFSI])

Fig. S4 XRD pattern of poly[NH122][STFSI].

XRD measurement was performed on the poly([NH122][STFSI]) sample at room temperature, and the
result is shown in Figure S4. The XRD pattern of the polymer clearly shows that no crystalline peaks was
observed and the polymer is purely amorphous. This result is in a good agreement with DSC data.
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