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Fig. S1. MD simulation snapshots of the (a) baseline and (b) TMS-containing

electrolytes.
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Fig. S3. The Gibbs free energy (AG) of TMS reacting with HF.
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Fig. S4. 1°F NMR spectra of the baseline and TMS-containing electrolytes.
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Fig. S5. Cycling performance of Li||[LRM batteries in the electrolytes with different

contents

of TMS at 1 C.
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Fig. S6. (a, b) GITT curves of Li||LRM batteries (a) without and (b) with TMS additive.

(c, d) The calculated Li" diffusion coefficient during (c) charge and (d) discharge

pI'OCCSS.
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Fig. S7. The charge and discharge curves of Li|[LRM batteries (a) without and (b) with

TMS additive in the rate test.
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Fig. S8. (a) Coulombic efficiency and (b) the corresponding average voltage with

different electrolytes at 3 C.
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Fig. S9. The charge and discharge curves of Li||[LRM batteries (a) without and (b) with

TMS additive at 0.33 C and -15 °C.
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Fig. S10. (a) The Cycling performance with different electrolytes at 45 °C and 1 C and

(b) the corresponding Coulombic efficiencies.
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Fig. S11. Voltage curves of Li||Li symmetrical batteries with different electrolytes: (a)

at 0.5 mA cm with a capacity of 0.5 mAh cm2, (b) at | mA cm™ with a capacity of 1

mAh cm2.
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Fig. S12. XRD patterns of LRM cathodes without and with TMS additive after 100



cycles.
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Fig. S13. TOF-SIMS 3D render images of fragments on the cycled cathodes with the

(a, c, e) baseline and (b, d, f) TMS-3 electrolytes. The corresponding depth curves for

(g) C,HO, (h) CHy, and (1) CHj™ species.



