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Figure S1. Potentiostatic polarization of Li||Al cells with (a) EED and (b) EEDFT.
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Figure S2. MD simulation snapshots of EED (a) and EEDFT(b)electrolytes.



Table S1. The values of the coordination number in various electrolytes.

Coordination number EC EMC DMC PF¢

EED 1.04 1.56 2.00 0.79

EEDFT 0.90 1.17 1.83 0.62
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Figure S3. Charge-discharge curves of different cycles using EED electrolyte (a); EEDF
electrolyte (b) and EEDFT electrolyte (c).
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Figure S4. Voltage decay during the cycle at 1 C
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Figure S5. Discharge curves of different current density at 0.1 C-10 C using EED electrolyte (a);
EEDF electrolyte (b) and EEDFT electrolyte (c).
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Figure S6. Charge-discharge curves at the high current density of 5 C during cycling using EED
electrolyte (a); EEDF electrolyte (b) and EEDFT electrolyte (c).



Table S2. Comparison of the electrochemistry performances of the GPE electrolyte

with reported results.

Capacity
No. Electrolyte system Rate Cycles Ref.
retention
1 EC/DMC/DEC+FEC 05C 100 93.85% [1]
2 EC/DMC+LiBOB 0.1C 50 98% [2]
3 EC/DMC+LiPO,F, 3C 500 85% [3]
4 EC/DMC/EMC+LiDFOB+TMSPi 1C 300 87.7% [4]

5 EC/DMC/EMC+LiDFOB+THFPB  1C 200 92.19% [5]

6 EC/DEC+HTCN+TMSP 1C 200 93.83% [6]
7 EC/EMC/DMC+CFBA 05C 200 88.4% [7]
8 EC/DMC+TPFPB 1/3C 500 76.8% [8]
9 This work 1C 500 82.36%

10 This work 5C 300 80.4%
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Figure S7. Charge-discharge curves from the 100th (a) to the 200th (b) cycle at 30°C.
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Figure S8. Diffraction fringes obtained by the corresponding inverse Fourier transform in region II.
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Figure S9. Sputtering profiles of LRMO cathodes with EED electrolyte(a); EEDFT electrolyte (b);
LiPO,F-(c) and Si*(d) obtained by Tof-SIMS



Figure S10. 2D view of LRMO cathodes with EED electrolyte obtained by Tof-SIMS



Figure S11. 2D view of LRMO cathodes with EEDFT electrolyte obtained by Tof-SIMS
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Figure S12. EIS plots of LRMOJ|Li cells after 30 cycles using various electrolytes.



Table S3. Rf and Rct of LRMO)||Li cells with different electrolytes after cycled.

Values of Ry and Ry, EED EEDF EEDFT

R{(Q) 21.6 9.4 7.4

R.(Q2) 1032 439.3 368.5
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Figure S13. C 1s XPS spectra of the SEI formed on the lithium metal anode after 100 cycles in the
LRMO||Li cells with EED (a) and EEDFT (b).
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