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Figure S1. Raman spectra of (a) MA, (b) EMC, (c) FEMC and (d) FEC and those dissolved with 1 M LiFSI from 400 to 2000 cm-1.
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Figure S2. Raman spectra of 1 M LiFSI dissolved in different solvents.
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Figure S3. First charge-discharge curves of the cells using (a) 1 M LiFSI EM with or without FEC electrolyte; (b) 1 M LiFSI FM with or without FEC electrolyte; (c) initial Coulombic efficiency of the cells using different electrolytes.
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Figure S4. CV curves of the Gr | Li half cells using (a) EMC-based electrolytes and (b) FEMC-based electrolytes. Scan rate: 0.01 mV s-1.
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Figure S5. (a) Rate performance and (b) corresponding charge-discharge curves of the graphite electrodes with 1 M LiFSI EE electrolyte.
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Figure S6. (a) Rate performance and (b) corresponding charge-discharge curves of the graphite electrodes with 1 M LiPF6 EM electrolyte.
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Figure S7. (a) Ionic conductivity and (b) viscosity of different electrolytes.
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[bookmark: _Hlk181698311]Figure S8. LSV curves of a coin cell with carbon-coated Al foil and Li metal with different electrolytes.
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Figure S9. O 1s XPS spectra of graphite electrodes after 3 cycles at 0.1 C using different electrolytes. (a) 1 M LiFSI EM electrolyte; (b) 1 M LiFSI FM electrolyte; (c) TE electrolyte; (d) comparison of oxygen-containing substances on the surface of graphite electrodes with different electrolytes. C 1s XPS spectra of graphite electrodes after 3 cycles at 0.1 C using different electrolytes. (e) 1 M LiFSI EM electrolyte; (f) 1 M LiFSI FM electrolyte; (g) TE electrolyte; (h) comparison of carbon-containing substances on the surface of graphite electrodes with different electrolytes.


Table S1. RSEI from fitting of the EIS results of the graphite half cells using different electrolytes after cycles at room temperature (typically between 23-24 C).
	
	1 M LiFSI EM
	1 M LiFSI FM
	TE

	3 cycles at 0.1 C
	37.4 W
	29.0 W
	71.4 W

	3 cycles at 0.1 C        +10 cycles at 4 C
	33.3 W
	22.8 W
	61.7 W


Note that the RSEI and Rct for the second row (after 10 cycles at 4 C) differ slightly from the values in Table S2, likely because the room temperature is normally lower than 25 C. 

Table S2. RSEI from fitting of the EIS results of the graphite half cells using different electrolytes at different temperatures after 10 cycles at 4 Cgraphite.
	Temperature
	1 M LiFSI EM
	1 M LiFSI FM
	TE

	5C
	101.2 W
	50.2 W
	390.7 W

	15C
	55.8 W
	22.7 W
	151.8 W

	25C
	22.8 W
	12.7 W
	64.3 W

	35C
	14.5 W
	10.8 W
	24.9 W

	45C
	3.9 W
	4.6 W
	11.2 W
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[bookmark: _Hlk181698352]Figure S10. (a) EIS spectra of the cells with TE after cycles; (b) fitted values of RSEI of graphite electrodes with TE after different cycles. (c) EIS spectra of the cells tested at different temperatures with TE; (d) plot of  vs. 1000 T-1 for graphite | Li half cells with TE.
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