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1. Dispersion energies of Li (Na or K) adsorption on T-graphene tested 

with different vdW methods.  

The tests are performed with PBE functional, because some of the vdW methods are not 

supported by LDA functional. Seven types of vdW methods are considered. Before Li (Na, or 

K) adsorption, the dispersion energies range from -2.58 eV (D3bj) to -1.13 eV (D3). The 

dispersion energies are originated from the vdW interaction between C atoms in the 

T-graphene layer.  

For the Li/Na/K adsorption, when one Li (Na or K) is put on the T-graphene surface and 

the dispersion energies become lower for all types of vdW methods tested, showing that 

Li-ion (Na-ion or K-ion) contributes to the dispersion energy for all tested cases. As Li-ion 

(Na-ion or K-ion) is fully ionized, the vdW interaction should be very close to zero. 

Therefore, inclusion of vdW interaction will overestimate the adsorption energy.  

Furthermore, as listed in Tab. S1, for different type of vdW methods, the contribution 

from the Li-ion ranges from -0.29 eV (D2) to -0.03 eV (D3bj), the contribution from the 

Na-ion ranges from -0.27 eV (D2) to -0.07 eV (D3bj), and the contribution from the K-ion 

ranges from -0.49 eV (TS+SCS) to -0.09 eV (D3bj), which makes it very difficult to decide 

which vdW method should be used in the calculations. Therefore, the vdW interaction is not 

included in this study.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Tab. S1. The dispersion energies (Edis) of Li (Na or K) adsorption on T-graphene obtained 

from different vdW methods.  

vdW type no-vdW D2a) D3 b) D3bj c) dDsC d) TS e) TSHI f) TS+SCS g) 

T-graphene 

Total energy 

(eV) 
-313.49  -314.67  -314.62  -316.07  -315.60  -315.27  -315.19  -315.50  

Edis (eV) 0.00  -1.17  -1.13  -2.58  -2.11  -1.78  -1.70  -2.00  

1 Li on 

T-graphene 

Total energy 

(eV) 
-316.37  -317.83  -317.53  -319.00  -319.00  -318.38  -318.14  -318.71  

Edis (eV) 0.00  -1.46  -1.16  -2.63  -2.63  -2.01  -1.77  -2.34  

Edis contributed by Li 0.00  -0.29  -0.03  -0.06  -0.53  -0.23  -0.07  -0.34  

Li adsorption height (Å) 1.427 1.446 1.422 1.416 1.436 1.389 1.435 1.358 

1 Na on 

T-graphene 

Total energy 

(eV) 
-315.78  -317.22  -316.98  -318.43  -317.97  -317.81  -317.65  -318.12  

Edis (eV) 0.00  -1.44  -1.20  -2.66  -2.20  -2.03  -1.87  -2.34  

Edis contributed by Na 0.00  -0.27  -0.07  -0.08  -0.09  -0.25  -0.17  -0.33  

Na adsorption height (Å) 1.916 1.924 1.91 1.903 1.909 1.906 1.907 1.912 

1 K on 

T-graphene 

Total energy 

(eV) 
-316.09  -317.46  -317.31  -318.75  -318.28  -318.33  -318.11  -318.58  

Edis (eV) 0.00  -1.37  -1.23  -2.66  -2.19  -2.24  -2.02  -2.49  

Edis contributed by K 0.00  -0.20  -0.10  -0.09  -0.09  -0.46  -0.33  -0.49  

K adsorption height (Å) 2.374 2.364 2.376 2.366 2.368 2.45 2.324 2.342 

a) DFT-D2 method of Grimme [1] 

b) DFT-D3 method of Grimme with zero damping [2] 

c) DFT-D3 method with Becke-Jonson damping [3]  

d) DFT-dDsC dispersion correction [4]  

e) Tkatchenko-Scheffler method [5] 

f) Tkatchenko-Scheffler method with iterative Hirshfeld partitioning [6]. 

g) Tkatchenko-Scheffler method with self-consistent screening [7] 
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