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Fig S1 The dissolving free energies of PhS,Li1=n=<13) and LizSp(n =4,6,8)
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Table S1 The discharge reactions, reaction energies and corresponding voltages of PhS,Ph

(1<n<15).
Label | Category Reactions Grec(eV) | Voltage(V) | Feasibility
R, PhS,Ph | PhS,Ph + 2Li—2PhSLi -5.07 2.54 v
R, phs.pn | PHSsPh+ 2Li5PhS,Li + PRSLE -5.11 2.55 V
R, 3 PhS,Li + 2Li—PhSLi + Li,S -4.36 2.18 V
R, PRS,Ph + 2Li—2PhS,Li -5.13 2.57 V
PhS,Ph — 2
Rs PhS,Li + 2Li—PhSLi + Li,S - 436 2.18 N
R, PhS.Ph + 2Li—>PhS,Li + PhS,Li -5.05 2.53 N
R, phs.ph | PPSsLit 2LISPRSLI+ LE,S, -5.03 2.52 V
Rs PhS,Li + 2Li>PhSLi + Li,S - 436 2.18 N
R Li,S, + 2Li>2Li,S -3.80 1.90 v
R, PhS Ph + 2Li—>PhS,Li + PhS,Li ~5.05 2.53 N
R, phs.ph | PESaLi+ 2LISPRS,Li+ LiyS, - 494 2.47 N
p - S
Rs PhS,Li+ 2Li—»PRSLi + Li,S -4.36 2.18 v
Rs Li,S, + 2Li—2Li,S -3.80 1.90 v
R, PhS Ph + 2Li—PhS,Li + PhS.Li -5.08 2.54 N
R, PhS.Li + 2Li>PhS,Li + Li,S, -5.01 2.51 N
R, PhS,Ph [ PhS,Li+ 2Li>PRSLi + Li,S, -5.03 2.52 v
Rs PhS,Li+ 2Li—PRSLi + Li,S -4.36 2.18 v
Rs Li,S, ¥ 2Li=2Li,S -3.80 1.90 N
R, PhSgPh + 2Li—PhS,Li + PhS,Li -5.29 2.65 N
R, PRSLi + 2Li>PhS,Li + Li,S, - 492 2.46 V
R, PhSgPh | PhS,Li+ 2Li—>PhS,Li + Li,S, - 4.94 2.47 N
Rs PhS,Li+ 2Li>PRSLi + Li,S -4.36 218 v
R Li,S, + 2Li—>2Li,S -3.80 1.90 V
R, PhSyPh + 2Li—>PhS,Li + PRS,Li -525 2.63 N
R, PhS,Li + 2Li=>PhSsLi + Li,S, -4.83 2.42 V
R, PRS.Li + 2Li>PhS,Li + Li,S, -5.01 2.51 V
PhSyPh " i
R, PhS,Li + 2Li>PhSLi + Li,S, -5.03 2.52 N
R, PRS,Li + 2Li—PhSLi + Li,S -4.36 2.18 V
Rs Li,S, + 2Li>2Li,S -3.80 1.90 v
R, | PRS;,Ph | PhS,,Ph + 2Li>PhS,Li + PhSgLi ~536 2.68 N




R, PRSGLi + 2Li>PhSLi + Li,S, -5.04 2.52 N
R, PRSLi + 2Li—PhS,Li + Li,S, -4.92 2.46 v
R, PhS,Li + 2Li>PhS,Li + Li,S, - 4.94 2.47 N
R, PhS,Li + 2Li—PhSLi + Li,S -4.36 2.18 v
R, Li,S, + 2Li>2Li,S -3.80 1.90 v
R, PhS,,Ph + 2Li~PhS,Li + PhS,Li -4.88 244 v
R, PhS,Li + 2Li—PhS,Li + Li,5, -5.49 275 v
R, PhS,Li + 2Li—PhSLi + Li,5, -4.83 242 v
R, | PhSy;Ph [ PhSLi+ 2Li>PhS,Li+ Li,S, -5.01 2.51 v
R, PhS,Li + 2Li—PhSLi + Li,S, -5.03 2.52 v
R, PRS,Li + 2Li—PhSLi + Li,S - 436 2.18 N
Rs Li,S, + 2Li—>2Li,S -3.80 1.90 v
R, PhS|,Ph + 2Li—PhS,Li + PhS,yLi -531 2.66 N
R, PRS o Li + 2Li—>PhSgLi + Li,S, -5.07 2.54 v
R, PRSgLi + 2Li=PhS,Li + Li,S, -5.04 2.52 v
R, | PhS;,Ph [ PhS.Li+ 2Li>PhS,Li+ Li,S, -4.92 2.46 v
R, PhS,Li + 2Li>PhS,Li + Li,S, - 494 2.47 N
Rs PhS,Li+ 2Li—PRSLi + Li,S -4.36 2.18 v
Rs Li,S, ¥ 2Li=2Li,S -3.80 1.90 N
R, PhS ;PR + 2Li>PhS,Li + PhS, Li -4.99 2.50 v
R, PRS|,Li+ 2Li>PRS,Li + Li,S, -4.83 2.42 N
R, PhSyLi + 2Li>PhS,Li + Li,S, -5.49 2.75 V
R | phs . pp | PPS7L+ 2LISPRSSLI+ LDy, -4.83 2.42 V
R, 13 PRS.Li + 2Li>PhS,Li + Li,S, -5.01 2.51 N
R, PhS,Li + 2Li—PhSLi + Li,S, -5.03 2.52 N
R, PRS,Li + 2Li=PhSLi + Li,S -4.36 2.18 v
R Li,S, + 2Li—>2Li,S -3.80 1.90 V
R, PhS,,Ph + 2Li>PhS,Li + PhS,,Li -5.21 2.61 N
R, PhS,,Li + 2Li—PhS, Li + Li,S, ~5.03 2.52 V
R, PhS,,Li + 2Li—>PhSgLi + Li,S, -5.07 2.54 v
R | pps. pp | PPSeli+ 2LIOPRSCLI+ iy, -5.04 2.52 v
R, 14 PhS,Li + 2Li—PhS,Li + Li,S, -4.92 246 v
R, PRS,Li + 2Li—PhS,Li + Li,S, -4.94 247 v
R, PRS,Li + 2Li—>PhSLi + Li,S -4.36 2.18 v
R Li,S, + 2Li>2Li,S -3.80 1.90 v
R, PhS ;PR + 2Li>PhS,Li + PhS ,Li -5.23 2.62 N
R, PRS ;i + 2Li—>PhS,Li + Li,S, -4.79 2.40 v
R, PRS,,Li + 2Li—>PRS,Li + Li,S, -4.83 2.42 v
R, PRS,Li + 2Li—PhS,Li + Li,S, -5.49 2.75 v
R, | PhS;sPh [ PhS,Li+ 2Li>PhScLi + Li,S, -4.83 242 v
R, PRS,Li + 2Li—PhS,Li + Li,S, -5.01 251 v
R, PhS,Li + 2Li—>PhSLi + Li,S, -5.03 2.52 N
Rs PhS,Li + 2Li—PRSLi + Li,S -4.36 2.18 v
Rs Li,S, + 2Li=2Li,S -3.80 1.90 V




