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Fig.S1 Evolution of the best individual of population of one search of Li,s, (a) and Li,s, C,N (D).

Fig. S2 Structure configures of ¢, N, H, (with three holes) and c, N,,H,, (with one hole) clusters
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Battery diagram
Fig. S3 the way to read the diagram of G, :

Jform
(1) The reaction voltage
At the point A and B, there are two equations:

~G, = G(Li, S,_, )~ (1- x)G(Sy) / 8 — x, G(Li)
-G, =G(Li,S,_,)) — (1= x,)G(Sy) / 8 — x,G(Li)
The voltage at x; :

Vi=G,/x
The average voltage at x, :
VY =G, /x,
The lithiation From A to B:
I-x, X, — X,

G(Li,S,.,) +~—G(Li) = G(Li,S, )

1 1

Where:
I1-x X, —X
Lox V2V, =x, VS
1-x, 1-x,
The voltage at X, :
V,=d. 1-x _d‘a+c
X, — X, c

(2) The capacitance
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The capacitance per S atom at X, :
C =G /(1-x)
The additional capacitance per S atom from x,to x, :
AC,=d/(1-x,)
The total capacitance per S atom at x, :
C, =G, +AC,
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