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Figure S1. The two types of exposed Li3Cu (001) surfaces. The atomic layers in bulk 

were constrained and only the atoms at top two layers were free to relax. The green 

atoms are Li, and the blue atoms are Cu.

Table S1. The calculated data of the surface energy of Li3Cu.

Table S2. The calculated data of the surface energy of Li3Ga.



Table S3. The calculated data of the surface energy of Li3Mg.

Table S4. The calculated data of the surface energy of Li3Zn.



Figure S2. The graph results of the surface energies of Li3Cu, Li3Ga, Li3Mg and 

Li3Zn.

Figure S3. The optimized Li3Cu (111) (a), Li3Ga (111) (b), Li3Mg (111) (c) and Li3Zn 

(111) surface (d). The green atoms are Li, blue atoms are Cu, cyan atoms are Ga, 

brown atoms are Mg and grey atoms are Zn.



Figure S4. Li atom adsorbed on the pure Li (001) (a), Li3Cu (111) (b), Li3Ga (111) (c), 

Li3Mg (111) (d) and Li3Zn (111) surfaces (e). The green atoms are Li, blue atoms are 

Cu, cyan atoms are Ga, brown atoms are Mg and grey atoms are Zn.

Figure S5. The highest adsorption energy for the Li atom adsorbed at the pure Li meal 

and Li alloy surfaces. 



Figure S6. The scatter plot of the surface energy vs. adsorption energy at different 

alloy surfaces.

Figure S7. The structures of the optimized Lin (n = 2 - 20) clusters.



 

Figure S8. The average binding energy (a), vertical ionization potential (b), chemical 

hardness (c), and the chemical potential of the Li clusters (d).

Figure S9. The Li16 and Li19 clusters adsorbed at pure Li (001) (a), Li3Cu (111) (b), 



Li3Ga (111) (c), Li3Mg (111) (d) and Li3Zn (111) surfaces (e). The green atoms are Li, 

blue atoms are Cu, cyan atoms are Ga, brown atoms are Mg and grey atoms are Zn.

Figure S10. The configuration and electron localization functional of the pure Li (001) 

surface. 

Figure S11. The ELF and corresponding sliced 2D displayed ELF of the Li3Cu (111) 



(a), Li3Ga (111) (b), Li3Mg (111) (c) and Li3Zn (111) surfaces (d). The green atoms 

are Li, blue atoms are Cu, cyan atoms are Ga, brown atoms are Mg and grey atoms 

are Zn.

Figure 12. The relationship of highest Li adsorption energy and ELF value. 

Figure S13. The molecular dynamics at 360 K for simulating the interaction between 

electrolyte molecules and LiGa alloy surface.

Figure S14. The optimized structure of Li (001) with adsorbed electrolyte molecules 

(a). The corresponding 2D displayed ELF and charge density difference (b). The 

green atoms are Li, pink atoms are H, the saddle-brown atoms are C, red atoms are O, 

silver atoms are F and plum atoms are P. 



Figure S15. The optimized structure of alloy surfaces with adsorbed electrolyte 

molecules: Li3Cu (111) (a), Li3Ga (111) (b), Li3Mg (111) (c) and Li3Zn (111) (d). The 

green atoms are Li, blue atoms are Cu, cyan atoms are Ga, brown atoms are Mg and 

grey atoms are Zn, pink atoms are H, the saddle-brown atoms are C, red atoms are O, 

silver atoms are F and plum atoms are P.

Table S5. The transferred charge on the oxygen atoms in EC within the alloy systems.



Figure S16. The density of states of the Li s orbital in bulk (a) and Li (001) surface (b).

Table S6. The Bader charge of EC and DEC molecules on Li (001) surface.

Table S7. The Bader charge of EC and DEC molecules on Li3Cu surface.



Table S8. The Bader charge of EC and DEC molecules on Li3Ga surface.

Table S9. The Bader charge of EC and DEC molecules on Li3Mg surface.



Table S10. The Bader charge of EC and DEC molecules on Li3Zn surface.


