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Figure S1. Nyquist plots of electrochemical impedance spectroscopy (EIS) for determining ionic conductivity of
PEO-PVDF based polymer films at (A) 60 and (B) 25°C. The measurements were performed in two-electrode

symmetric cell with stainless steel electrodes (Selectrode = 1.77 cm2). (C) The equivalent circuit for calculating film
resistance. R1, R2 are the contact and bulk film resistance, respectively, C2 is a film capacity, W3 is a Warbourg

element.

Table S1. Calculated ionic conductivity (g, S/cm) and specific resistance (1/o, Ohm*cm) of PEO-PVDF
based polymer films at (A) 60 and (B) 25°C.
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Figure S2. Dynamic mechanical analysis and the photographs of the films. (A) Dependence of the storage modulus
E’ on frequency for PEOxLITFSI*m%PVDF SPEs. Testing parameters: Streching amplitude A=0.3% (30 um),
frequency range - from 0.05 to 16Hz, T=25°C. (B) Strain-stress diagram recorded with a step dynamic load for
defining range of E’ linear responce. The amplitude was increased by 5 um at each step. Loading frequency f = 10
Hz, temperature 25°C. Sample size: 10.5mm x 4mm x 0.1mm. (C) The temperature dependence of the storage
modulus E’ (solid line) and tan® (dotted line) for PEOXLITFSI*m%PVDF SPEs. Testing parameters: amplitude A =
0.3%, frequency f = 10 Hz, Temperature range from 25 to 10025°C. (D) Pictures of the free standing
PEOgLITFSI*30% PVDF film: pristine film (left) and stretched (right). (E) PEOoLIiTFSI film (PVDF-free) on laminated
aluminum foil.



10 15 20 25 30 35 40 45 50 55 60
[TTTT [T AT T[T T[T A T T[T AT [T I [ TI I [ TIT [ TTTIT[TTITT]|

N o —— PEO powder
] °F
- (A)
§ 2 —— PVDF a-powder
T | B
sY|log = (B)
e¥I2 s 88
5 S & 97T TGTG’
N~ N T BN
N 8 - 5&

mO’)

10 15 20 25 30 35 40 45 50 55 60

2" ©
— LIiTFSI

Figure S3. XRD patterns of (A) PEO,
(B) PVDF, (C) LiTFSI powders. (D) XRD
patterns of PEO, PEOXxLITFSI, PVDF,
PVDFxLITFSI polymer films. (E) XRD
patterns of PEOyLiTFSI*40%PVDF

films. For comparison, the patterns of
pure PEO and PVDF films with and
without LiTFSI salt (PEOyLITFSI,

PVDF, PVDFxLITFSI polymer films) are
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Figure S4. DSC thermograms for (A) PEOXLiTFSI*m%PVDF and

(B) PEOXLITFSI*40%PVDF polymer films on heating and cooling (100C/min).
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Figure S5. Fourier transform infrared spectroscopy (FTIR) spectra of (A) PEOoqLiTFSI"m%PVDF

(grey lines denote the films of pure polymer PEO*m%PVDF blends of the corresponding
composition, LiTFSI-free) and of (B) PEOyLiTFSI*40%PVDF in the ranges 500-1500 and

2750-3050 cm” !
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Figure S5 (continued). Vibrational fingerprints of PEO and PVDF (C) and LiTFSI (D) polymers shown on

FTIR spectra of PEO20*m%PVDF.
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Figure S6. Li transference number determination for PEO,LITFSI*m%PVDF SPEs. Current transients at

constant voltage polarization of 20 mV are shown in the insets, Nyquist plots before and after polarisation - in

the main figures. The equivalent circuit for calculating the resistance in the experiment of determining Lit+
transfer numbers (i ;+) is shown below the data. R1, R2 are the contact and bulk electrolyte resistance,

respectively, R3 is the interphase resistance, C2 ia a film capacity, Q is a constant phase element.

Table S3. The calculated values of Li* transference numbers for
PEOLITFSI*30%PVDF and PEOyLITFSI*40%PVDF compositions

EO:Li ratio 30% EO:Li ratio 40%

20 0.2 20 0.16
10 0.3 10 0.23
8 0.3 6 0.26
6 0.32 3 0.15

3 0.22




