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Table S1: Benchmark of slab thickness and relaxation thickness of single Cu atom adsorption on Fe5C2(100), Fe5C2(111), 
Fe5C2(510), Fe5C2(010) and Fe5C2(001) surfaces. (L represents total layers, R represents relaxed layers.) 
 

Test Fe5C2(100) Fe5C2(111) Fe5C2(510) 

Slab 
thickness 

 Eads(eV)  Eads(eV)  Eads(eV) 
p(1×1)-4.60Å-7LR6 -2.82  p(2×1)-4.49Å-15LR12 -2.84  p(1×1)-5.18Å-8LR6 -3.27  
p(1×1)-5.72Å-8LR6 -2.82  p(2×1)-5.62Å-18LR12 -2.82  p(1×1)-5.63Å-9LR6 -3.26  

p(1×1)-7.06Å-10LR6 -2.86  p(2×1)-8.74Å-27LR12 -2.83  p(1×1)-7.22Å-11LR6 -3.30  
p(1×1)-9.02Å-12LR6 -2.80    p(1×1)-7.67Å-12LR6 -3.29  

p(1×1)-10.33Å-14LR6 -2.80    p(1×1)-9.71Å-15LR6 -3.29  

Relaxation 
thickness 

p(2×2)-5.72Å-8LR6 -2.84  p(2×1)-4.49Å-15LR11 -2.91  p(1×1)-5.63Å-9LR5 -3.26  
p(2×2)-5.72Å-8LR7 -2.82  p(2×1)-4.49Å-15LR12 -2.84  p(1×1)-5.63Å-9LR6 -3.26  
p(2×2)-5.72Å-8LR8 -2.85  p(2×1)-4.49Å-15LR13 -2.80 p(1×1)-5.63Å-9LR7 -3.26  

  p(2×1)-4.49Å-15LR14 -2.79 p(1×1)-5.63Å-9LR8 -3.28  

 

Test Fe5C2(010) Fe5C2(001) 

Slab 
thickness 

 Eads(eV)  Eads(eV) 
p(1×1)-4.04-8LR8 -3.31  p(1×1)-4.15Å-10LR8 -2.96 
p(1×1)-4.50-9LR8 -3.28  p(1×1)-6.07Å-14LR8 -2.93 
p(1×1)-5.07-10LR8 -3.28  p(1×1)-6.62Å-15LR8 -2.95 
p(1×1)-5.59-11LR8 -3.27  p(1×1)-9.09Å-20LR8 -2.93 
p(1×1)-6.74-13LR8 -3.26    

Relaxation 
thickness 

p(1×1)-5.59-11LR6 -3.29  p(1×1)-6.07Å-14LR8 -2.93  
p(1×1)-5.59-11LR7 -3.29  p(1×1)-6.07Å-14LR9 -2.93  
p(1×1)-5.59-11LR8 -3.27  p(1×1)-6.07Å-14LR10 -2.92  
p(1×1)-5.59-11LR9 -3.25 p(1×1)-6.07Å-14LR11 -2.92  
p(1×1)-5.59-11LR10 -3.25 p(1×1)-6.07Å-14LR12 -2.92  
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Figure S1. Various optimized Cu1-13, Cu16 configurations on the p(2×2) Fe5C2(100) surface (adsorption energy in eV) 
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Figure S2. Diffusion pathways of single Cu atom on the Fe5C2(100) surface  
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Figure S3. Various optimized Cu1-14, Cu16 configurations on the p(2×2) Fe5C2(111) surface (adsorption energy in eV) 
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Figure S4. Diffusion pathways of single Cu atom on the Fe5C2(111) surface 
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Figure S5. Various optimized Cu1-17, Cu20 configurations on the p(2×1) Fe5C2(510) surface (adsorption energy in eV) 
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Figure S6. Diffusion pathways of single Cu atom on the Fe5C2(510) surface 
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Figure S7. Various optimized Cu1-7, Cu12, Cu14, Cu16, Cu18, Cu19, Cu20 configurations on the p(2×1) Fe5C2(010) surface (adsorption 

energy in eV) 

Cu1 

 
Cu2 

 

  



~ S 39 ~ 
 

Cu3 

 
Cu4 

 
Cu5 

 
Cu6 

 
Cu7 

 



~ S 40 ~ 
 

Cu12-19 

 

Cu20 

 

 

  



~ S 41 ~ 
 

Figure S8. Diffusion pathways of single Cu atom on the Fe5C2(010) surface 
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Figure S9. Various optimized Cu1-7, Cu13, Cu14, Cu16, Cu19, Cu20 configurations on the p(2×1) Fe5C2(001) surface (adsorption 

energy in eV) 
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Figure S10. Diffusion pathways of single Cu atom on the Fe5C2(001) surface 
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Figure S11. The top and side views of the Cu(111) and Cun (1 ML) on the five Fe5C2 surfaces. 

 

 


