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2. Supplementary tables
Table S1 The data list of adsorption energies under vacuum or solvation effect of C2N and 
TM@C2N (TM = Fe, Ni and V) on S8/NaPSs.

Structu
res

Ea/Esol
a (C2N)

(eV)

Ea/Esol
a (Fe@C2N)

(eV)

Ea/Esol
a (Ni@C2N)

(eV)

Ea/Esol
a (V@C2N)

 (eV)

S8 -0.66 -1.41 -1.79 -2.37

Na2S -3.01 -4.56 -5.23 -5.03

Na2S2 -3.51 -3.61 -4.80 -4.51

Na2S4
-2.72/-
1.76

-2.94/-1.85 -3.36/-2.17 -4.89/-3.76

Na2S6
-2.56/-
1.88

-2.59/-2.04 -2.85/-2.08 -3.46/-2.78

Na2S8
-2.37/-
1.57

-3.69/-2.90 -3.06/-2.37 -3.80/-3.12

Table S2 The ratio of vdW contribution ( ) of C2N and V@C2N adsorbing S8/NaPSs.RvdW

Adsorption Systems EvdW
a Eno - vdW

a
RvdW

C2N/S8 -0.66 -0.02 97.66%
C2N /Na2S8 -2.37 -1.30 45.15%
C2N / Na2S6 -2.56 -1.67 34.87%
C2N / Na2S4 -2.72 -1.99 26.72%
C2N / Na2S2 -3.51 -3.09 12.04%
C2N / Na2S -3.01 -2.64 12.17%
V@C2N/S8 -2.37 -1.72 27.46%

V@C2N / Na2S8 -3.80 -3.59 5.42%
V@C2N / Na2S6 -3.46 -3.11 10.26%
V@C2N / Na2S4 -4.89 -4.68 4.34%
V@C2N / Na2S2 -4.51 -4.03 10.64%
V@C2N / Na2S -5.03 -4.69 6.79%

Table S3 Charge transfer amount of C2N and TM@C2N (TM = Fe, Ni and V) adsorbing 
S8/NaPSs.

Na2S C2N Fe@C2N Ni@C2N V@C2N

Na -1.64 -1.64 -1.61 -1.66



S 0.71 1.02 0.90 0.95

Table S4 The adsorption energies of Na+ ion adsorbed on the pristine C2N, and TM@C2N 
(TM = Fe, Ni and V). 

Ea(C2N)

(eV)

Ea(Fe@C2N)

(eV)

Ea(Ni@C2N)

(eV)

Ea(V@C2N)

 (eV)
Na

+ -4.56 -2.77 -2.80 -2.17

Table S5 The ICOHP results of Na-S, Na-N, TM-S bond in C2N/Na2S, Fe@C2N/Na2S, 
Ni@C2N/Na2S, and V@C2N/Na2S adsorption systems.

Structures Na-S Na-N TM-S

C2N -2.17 -0.78 /

Fe@C2N -1.85 -0.83 -5.84

Ni@C2N -1.73 -0.98 -6.11

V@C2N -1.78 -0.80 -6.55

Table S6 The data list of Gibbs free energies of C2N and all single-atom catalysts.

C2N Fe@C2N Ni@C2N V@C2N

*S8 -0.66 -1.41 -1.79 -2.37

∆G1 -4.27 -3.32 -3.10 -3.17

∆G2 0.13 0.22 0.12 -0.04

∆G3 0.32 0.35 0.33 0.38

∆G4 0.63 0.58 0.43 0.47

∆G5 1.11 0.05 0.26 0.13




