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Solutions of polyethers in chloroform

Figure S1 show that P1 to P5 are completely soluble in chloroform. In the case of P6 the material
is not completely soluble at room temperature (notice the cloudiness of the solution), for this

reason the ionic conductivity has an out-of-trend behavior.



Figure S1. Photos of the solutions of the polyethers in chloroform.

Electrochemical impedance spectroscopy (EIS)
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Figure S2. Nyquist plots of polyethers with 30 wt% LiTFSIL.

Hoffman- Weeks extrapolation

To perform the Hoffman-Weeks extrapolation, the samples were heated after isothermal
crystallization from their 7. values until melting and the peak melting temperature (77,) were
recorded. As an example, the Hoffman-Weeks plots for P3, P4, P5 and P6 are shown in the Figure

S3. The straight line of the observed melting temperature against 7. intersects with the equilibrium

line (red line 7,, =

samples.

T.) [1,2,3]. From the extrapolations, we estimated the 7,,’ values for all the
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Figure S3. Hoffman- Weeks plots of neat polyethers

Flory Huggins Theory

Table S1 shows the parameters used and the calculated values for SPE-P3 and SPE-5, after

applying the Flory-Huggins theory.



Table S1. Calculated data for (vi/7,,) x 10° versus [(1/Tm — 1/T,,")01] x10°

Sample w T.(K) T. X ©@UT,)x10® [(1/Tm-1/T,")n1]x10°
P3 5 wt% LiTFSI ~ 0.038 329.78  330.36 0.1154 0.1398
P3 10 wt% LiTFSI  0.077 329.61  330.64 0.2339 0.1225
P3 20 wt% LiTFSI  0.158 327.59  329.02 0.4830 0.0838
P3 30 wt% LiTFSI  0.248 32122 32231 0.7587 0.0432
P55 wt% LiTFSI ~ 0.038 3539 3546 0.1075 0.1423
P5 10 wt% LiTFSI  0.077 353.16  354.2 0.2183 0.1336
P5 20 wt% LiTFSI  0.158 34828  350.6 0.4843 0.1200
P530 wt% LiTFSI  0.248 34573  348.73 0.7049 0.1021

Where T,, is the apparent melting point, 7, is the equilibrium melting temperature, v, is the

volume fraction of LiTFSI, AH, is the melting enthaply per mole of repeating unit [3].
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