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Figure S1. The changes in the colors and the amount of deposits with time when adding
polysulfides solution into carbonate solvent of DMC, PC, FEC and VC, respectively. For a
convenient comparison, the color changes of the DME solvent with addition of polysulfides
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solution are also displayed at the left-most column.
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Figure S2. The morphological and structural characterizations of the carbon powder before
and after sulfur impregnation. a, SEM image of BP2000 matrix; b. SEM image of S/C
composite; c. N, adsorption-desorption curves; d. Pore distribution; e. XRD patterns; f. TGA
curves.



Figure S3. SEM images of the S/C cathode after cycled for 30 cycles in a. 1 mol L™! LiTFSI
+ DME/DOL/DMC (v/v/v =5:5:1); b. 1 mol L! LiTFSI + DME/DOL/PC (v/v/v =5:5:1); ¢c. 1
mol L' LiTFSI + DME/DOL/FEC (v/v/v =5:5:1), respectively.
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Figure S4. S 2p XPS spectra of the S/C cathode after first discharge in VC co-solvent
electrolyte.
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Figure S5. The reaction mechanism of VC molecules with polysulfides.
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Figure S6. C 1s XPS spectra of the S/C cathode after first discharge in a. 1 mol L' LiTFSI +

DME/DOL/DMC (v/v/v =5:5:1); b. 1 mol L™! LiTFSI + DME/DOL/PC (v/v/v =5:5:1); c. 1
mol L' LiTFSI + DME/DOL/FEC (v/v/v =5:5:1).
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Figure S7. The electrochemical impedance spectra of S/C cathode at different cycles in VC
co-solvent electrolyte (a) and (b) Fitted results of the charge-transfer resistance R, the
surface film resistance and Warburg impedance.



