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Supplementary Figures 

 

 

Supplementary Fig. 1 | Discharge capacity of weakly solvating electrolytes, showing that excessively 

weak solvation will deliver extremely small capacities due to sluggish kinetics. a, DME-TTE 1:4. b, 

MTBE. 

  



 

Supplementary Fig. 2 | Discharge voltage profiles of different electrolytes at C/20. a, 4 M DME. b, DME-

TTE 4:6. c, DME-TTE 1:1. d, DME-TTE 6:4. e, DOL-DME. f, THF. g, 2 M DME. h, DME. i, G4. 



 

Supplementary Fig. 3 | Voltage profiles of 1 M LiTFSI in DME, DME-TTE 1:1 and DMSO. 

 

 



 

Supplementary Fig. 4 | Correlation between solvation energy and the average discharge voltage, showing 

a weak positive correlation. 

  



 

Supplementary Fig. 5 | Snapshots from classical MD simulation for a, 0.1 M Li2S6 in DME and b, DME-

TTE 1:1. Lithium and sulfide are shown as silver and yellow particles, respectively. DME and TTE are 

omitted from the figures for transparency purposes.  



 

Supplementary Fig. 6 | Radial distribution functions (RDFs) of Li+ in a, 0.1 M Li2S6 in DME and b, 0.1 M 

Li2S6 in DME-TTE 1:1. 

  



 

Supplementary Fig. 7 | Cumulative distribution functions (CDFs) of Li+ in a, 0.1 M Li2S6 in DME and b, 

0.1 M Li2S6 in DME-TTE 1:1. 

  



 

Supplementary Fig. 8 | The relationship between -ln(Ksp) and solvation energy for three different possible 

dissolution reactions. a, Li2S6 (s) ↔ Li2S6 (sol). b, Li2S6 (s) ↔ Li+ (sol) + LiS6
- (sol). c, Li2S6 (s) ↔ 2Li+ (sol) + S6

-`2- 

(sol). 



 

Supplementary Fig. 9 | Correlation between solvation energy and a, the 1st plateau capacity and b, 2nd 

plateau capacities, showing an increase with weaker solvation. 

  



 

Supplementary Fig. 10 | Correlation of 2nd plateau overpotential, obtained by the plateau voltage 

differences in 0.2C and 0.05C, to solvation energy. 

  



 

Supplementary Fig. 11 | Li-S battery cycling performance of different electrolytes, cycled at 0.2C. 

 

 

  



 

Supplementary Fig. 12 | Schematic outlining the Aurbach method and the modified Aurbach method to 

measure CE. 

 

 

  



 

Supplementary Fig. 13 | First discharge curve of a, DOL-DME and b, DME-TTE 1:1, showing the LiPS 

reduction reactions that hinder accurate measurement of CE. 

  



 

Supplementary Fig. 14 | Voltage profiles of the modified Aurbach method for the electrolyte without 

LiPS. a, 4 M DME. b, DME-TTE 4:6. c, DME-TTE 1:1. d, DME-TTE 6:4. e, DOL-DME. f, THF. g, 2 M 

DME. h, DME. i, G4. 



 

Supplementary Fig. 15 | Voltage profiles of the modified Aurbach method for the electrolyte with LiPS. a, 

4 M DME. b, DME-TTE 4:6. c, DME-TTE 1:1. d, DME-TTE 6:4. e, DOL-DME. f, THF. g, 2 M DME. h, 

DME. i, G4. 


