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Fig. S1 Impregnation process of 0.8 M LiTFSI-G2E/MFE/FEC and 1M LiPF6-EC/DMC/DEC 
electrolytes into LiFePO4 cathode.

Fig. S2 Impregnation process of 0.8 M LiTFSI-G2E/MFE/FEC and 1M LiPF6-EC/DMC/DEC 
electrolytes into graphite anode.
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Fig. S3 Arrhenius plots of conductivity for different electrolytes.

Table S1 Activation energies Eσ, constants A and the linear fitting parameters R2 calculated 
from the Arrhenius plots of conductivity

Electrolyte Eσ / kJ mol-1 A / mS cm-1 R2

0.8 M LiTFSI-G2E/MFE/FEC 13.22 847 0.997

1 M LiPF6-EC/DMC/DEC 12.77 1633 0.996

1 M LiPF6-EC/DMC/DEC + 5 wt% FEC 12.67 1573 0.995
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Fig. S4 (a) EIS plots and (b) time-dependence response of dc polarization of lithium symmetric 
cell using 0.8 M LiTFSI-G2E/MFE/FEC electrolyte at room temperature. Polarization voltage is 5 
mV. 

Table S2 Parameters obtained from EIS and dc polarization analysis of lithium symmetric 
cell using 0.8 M LiTFSI-G2E/MFE/FEC electrolyte at room temperature

Rb
o / Ω Ri

o / Ω Rb
s / Ω Ri

s / Ω Io / μA Is / μA ΔV / mV

4.9 69.8 4.7 73.2 65.9 59.6 5
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Fig. S5 SEM images of (a) fresh Al foil and (b) Al foil after CV measurement (in Fig. 6a).

Table S3 Resistance parameters calculated from the EIS plots (Fig. 7c)

Electrolyte Rb / Ω RSEI / Ω Rct / Ω

0.8 M LiTFSI-G2E/MFE/FEC 4.1 57.1 15.2

1 M LiPF6-EC/DMC/DEC 2.7 89.1 30.9

1 M LiPF6-EC/DMC/DEC + 5 wt% FEC 2.8 91.8 29.4


