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Table S1. Measured parameters and calculated crystallinity degree for the phase behavior for the as-

prepared electrolytes.

Sample T,/ °Clal Tn/°C AH/J g p2s
LiTFSI/PEO (20) -36 55 61.9 4
LiTFEMSI/PEO (64) —41 70 133.4 75
LiTFEMSI/PEO (20) —29 63 79.6 53
LiTFEMSI/PEO (16) —35 54 38.1 38
LiITFEMSIPEO (8)  —32 - ; ;

[al The values are calculated as the onset of the glass transition.

[b] The values were calculated by Equation 1.



Table S2. Measured parameters and calculated Li-ion transference number for LiTFSI/PEO and

LiTFEMSI/PEO electrolytes.

Sample[a] AV/ mV I() / ]J,A ]SS / ]J,A R() /Q Rss /Q TLi+[a]
LiTFSI/PEO 10 117.0 35.0 66.3 59.3 0.19
(20)

LiTFEMSI/PEO 10 38.0 33.6 2284 237.3 0.64
(20)

[a] The values were calculated by Equation 2.



Table S3. The best-fitted results of the EIS spectra using the simplified equivalent circuit in Figure S5

for Li° symmetric cells with LiTFSI/PEO and LiTFEMSI/PEO-based electrolytes.

Electrolyte T/h R,/ Q cm? R, / Q cm?

LiTFSI/PEO (20)

0 23 39
40 24 47
80 23 53
120 22 55
160 22 57
200 21 59
280 12 1
360 - -
440 - -
520 - -
600 - -
680 - -
760 - -
LiTFEMSI/PEO (20)
0 74 32
40 73 35
80 72 37
120 71 39
160 71 39
200 70 42
280 69 43
360 68 47
440 68 51
520 68 53
600 67 57
680 67 58




0Tt
\

Ty ——
/

ST'T

@@.N
Ho.m/

—:86"C |

2-00°€

80°¢

(U
[4%
ST

v
—

99°¢
10°€
€0°¢-
90°€
80°€

1.0

1.5

f1 (ppm)

2.5

3.0

o0z

9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
f1 (ppm)

10.0

Figure S1a. "H NMR spectrum of LITFEMSI.
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Figure S1b. 13C NMR spectrum of LITFEMSI.
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Figure Slc. 'F NMR spectrum of LITFEMSI.
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Figure S2. '°F NMR spectra of the aqueous solution of LITFEMSI under different conditions. (a) pristine
solution, (b) solution being kept at 80 °C and pH = 2 for 7 days, (c) solution being kept at 80 °C and pH

= 12 for 7 days.
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Figure S3. 'H NMR spectra of the aqueous solution of LITFEMSI under different conditions. (a) pristine

solution, (b) solution being kept at 80 °C and pH = 2 for 7 days, (c) solution being kept at 80 °C and pH
=12 for 7 days.
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Figure S4. a) Galvanostatic cycling performance for the Li° symmetric cells at 70 °C at various current
densities for the reference LiTFSI/PEO (20) and LiTFEMSI/PEO (20) electrolytes. Zoomed-in plots of

the cycles at different current densities for b) LiITFSI/PEO and ¢) LiTFEMSI/PEO electrolytes.
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Figure S5. Equivalent circuit used for fitting the EIS spectra of Li symmetric cells. Ry is the bulk

resistance, R; is the interfacial resistance, Oy 1s the double layer capacity, and Z is the diffusive impedance,

as detailed in previous work [1,2].
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