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Table S1. The computed the overpotentials (ηORR, V) at various energy cutoff (eV) or k-points. 

cutoff  ηORR k-point ηORR 

400 0.43 2 × 2 × 1 0.40 

450 0.44 3 × 3 × 1 0.41 

500 0.41 4 × 4 × 1 0.41 

500 0.41 5 × 5 × 1 0.41 
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Table S2. The computed the overpotential (ηORR) and the free adsorption energies (ΔG, eV) for 

various X@CrS2 materials. 

 ηORR ΔGO* ΔGOH* ΔGOOH* 

pristine 1.78 0.00 0.55 4.08 

B 2.42 -0.76 -1.19 2.49 

C 1.20 0.13 0.10 3.23 

N 0.41 1.65 0.82 4.07 

O 1.53 4.29 3.01 5.22 

Si 2.82 -0.56 -1.59 2.21 

P 2.18 -0.14 -0.95 2.74 

Cl 1.78 4.04 2.47 5.47 

As 0.97 1.45 0.26 3.83 

Se 1.61 2.68 2.40 5.30 

Br 1.74 3.82 2.41 5.43 
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Figure S1. Total potential temperature and energy fluctuations after equilibration for N@CrS2 

in the AIMD simulation. 
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Figure S2. The computed free energy diagrams for ORR on different X@CrS2 systems. 
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Figure S3. The computed free energy diagrams for ORR on N@CrS2 with solvent effect. 
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Figure S4. The computed free energy diagrams and the corresponding intermediates 

configurations for ORR on N@CrS2 with the explicit solvent models. 

 

 

 

 

 

 

 


