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Figure S1. Schematic representation of the possible configurations (A) and the most stable
configuration of S, absorbed on graphene. Note the numbers in (A) represent the mass center of S,
for the two possible configurations.

Table S1. Adsorption energies (E,q) for S, adsorbed on pristine graphene for the two configurations
in Figure S1 (A).

Site E.q(eV)
1 -0.080
2 -0.094
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Figure S2. Schematic representation of the possible configurations (A) and the most stable
configuration (B) of Sg absorbed on graphene. Note the numbers in (A) represent the mass center of
S¢ for the possible configurations.

Table S2 Adsorption energies (E,q) for Sg absorbed on pristine graphene with double-vacancy for
the possible configurations in Figure S2 (A).

Site E.(eV)
1 -0.088
2 -0.085
3 -0.088

Figure S3

Figure S3. Schematic representation of the possible sites of S absorbed on graphene

Table S3. Average distance between S and carbon (ds.c), angle between S and the near-neighbor C
( Oc.s.c), adsorption energy (E,q) for S adsorbed on pristine graphene with the sites shown in Figure
S3

Site ds-c Ocs.c E.a(eV)
t 1.93 -- -0.659
h 3.31 51.1 -0.369
b 1.91 46.0 -0.995
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Figure S4. Schematic representation of the possible configurations (A) and the most stable
configuration (B) of S, absorbed on graphene with double-vacancy. Note the numbers in (A)
represent the mass center of S, for the possible configurations.

Table S4. Adsorption energies (E,q4) for S, absorbed on graphene with double-vacancy for the
possible configurations in Figure S4 (A).

Site E.q(eV)
1 -0.001
2 -0.059
3 -0.050
4 -0.088
5 -0.091
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Figure S5. (A) Schematic representation of the possible configurations (A) and the most stable
configuration (B) of Sg absorbed on graphene with double-vacancy. Note the numbers in (A)
represent the mass center of Sg for the possible configurations.

Table S5. Adsorption energies (E,q) for Sg absorbed on pristine graphene with double-vacancy for
the possible configurations in Figure S5 (A).

Site E.qi(eV)
1 -0.083
2 -0.086
3 -0.092




Figure S6

Figure S6. Schematic representation of the possible sites of S absorbed graphene with double-
vacancy

Table S6. Average distance between S and carbon (ds.c), angle between S and the near-neighbor C
( Bc.s-c), adsorption energy (E,q) for S adsorbed on double vacancy graphene with the sites shown in

Figure S6
Site dsc Oc-s-c Ea.q(eV)
1 1.90 459 -1.018
2 1.85 51.5 -2.166
3 1.73 95.3 -4.224
4 1.86 53.3 -1.623
5 1.88 46.3 -1.851
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Figure S7. Schematic representation of possible configurations of LiS absorbed on graphene. Note
the numbers represent the possible sites of Li ion.

TableS7. Average distance between S and Li (ds.1;), distance between S and the nearest-neighbor C
(ds.c), angle between S and the near-neighbor C (0¢.s.c), adsorption energy (E.q) and cohesive
Energy (AE,) for the adsorption of LiS cluster on pristine graphene.

Site ds;  dsc  Ocsc Ew(eV) AE(eV)
1 2.15 328 251 -0323 -2.646
2 220 337 243 -0879 -3.203
3 223 340 235 -0.813 -3.136
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Figure S8. Schematic representation of possible configurations of LiS absorbed on graphene with
double-vacancy. Note the numbers represent the possible sites of Li ion.

Table S8. Average distance between S and Li (ds.r;), distance between S and the nearest-neighbor C
(ds.c), angle between S and the near-neighbor C (0¢.s.c), adsorption energy (E.q) and cohesive
Energy (AE,) for the adsorption of LiS cluster on double-vacancy graphene

Site  dsy;  dsc  Ocsc Ea(eV) AE(eV)
1 227 1.73 973 -1.591 -0.687
2 2,57 1.75 940 -3212  -2.307
3 236 1.76 937 -2.809 -1.904
4 365 175 944 2927  -2.022
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Figure S9. Schematic representation of two possible configurations of Li,S absorbed on graphene,
Note the numbers represent the locations of two Li atoms.

Table S9. Average distance between S and Li (dg.1;), angle between S and Li (0y;5.;), distance

between S and the nearest-neighbor C (ds.c), angle between S and the near-neighbor C (0c.s.c),

adsorption energy (E,q) and cohesive Energy (AE,) for the adsorption of Li,S cluster on pristine
graphene.

Site  dsii Ouisi dsc Ocsc Ea(eV) AE(eV)
1 220 1054 3.51 234 -1.08 -3.326
2 219 812 376 219 -1.095 -3.331
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Figure S10. Schematic representation of proposed two possible configurations of Li,S absorbed on
graphene with double-vacancy, Note the numbers represent the locations of two Li atoms.

TableS10. Average distance between S and Li (ds_;), angle between S and Li (01;.5.1;), distance
between S and the nearest-neighbor C (ds.c), angle between S and the near-neighbor C (0c.s.c),
adsorption energy (E.q) and cohesive Energy (AE,) for the adsorption of Li,S cluster on double-
vacancy graphene.

Site dsii Ouisti dsc Ocsc Ea(eV) AE(eV)
1 217 1334 294 345 -1.501 -1919
2 225 1238 2.72 369 -1.661 -1.999
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Figure S11. Band structure, density of states (DOS) and partial density of states (PDOS) of S-
adsorbed graphene.
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Figure S12, The density of states (DOS) and partial density of states (PDOS) of two-vacancy
graphene with one S adsorbed at the edge of vacancy and one Li adsorbed near the vacancy.



