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Fig. S1. Top and Side view of Ti3C2B2.

Fig. S2. Top and Side view of (a) Ti3C4 and (b) Ti3C2Si2.
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Fig. S3. Top and Side view of (a) Ti3C2N2, (b) Ti3C2P2 and (c) Ti3C2As2.

Fig. S4. Top and Side view of (a) Ti3C2O2, (b) Ti3C2S2, (c) Ti3C2Se2 and (d) Ti3C2Te2.



Fig. S5. Top and Side view of (a) Ti3C2F2,(b) Ti3C2Cl2, (c) Ti3C2Br2 and (d) Ti3C2I2.

Fig. S6. Top and Side view of Ti3C2(OH)2.



Fig. S7. The polyhedron structures, Ti-C and Ti-T bond length on the surface of Ti3C2T2 from 

top and side views.

Fig. S8. The ICOHP of Ti-T bond and Ti-C bond in the surface polyhedron. ICOHP of Ti-T 

bond differs for different nonmetal and changes vary considerably. In contrast, ICOHP of Ti-C in 

the surface polyhedron remains small changes.



Fig. S9. COHP of Ti-T bond in the surface polyhedron.

Fig. S10. COHP of Ti-C bond in the surface polyhedron.



Fig. S11. (a) Spin-up and (b) spin-down electronic band structures and density of states (DOS) of 

Ti3C2.

Fig. S12. Electronic band structure and DOS of Ti3C2O2.

Fig. S13. Electronic band structure and DOS of Ti3C2I2.



Fig. S14. Electronic band structure and DOS of Ti3C2As2.

Fig. S15. Electronic band structure and DOS of Ti3C2S2.

Fig. S16. Electronic band structure and DOS of Ti3C2Se2.



Fig. S17. Electronic band structure and DOS of Ti3C2Te2.

Fig. S18. Electronic band structure and DOS of Ti3C2F2.

Fig. S19. Electronic band structure and DOS of Ti3C2Cl2.



Fig. S20. Electronic band structure and DOS of Ti3C2Br2.

Fig. S21. Electronic band structure and DOS of Ti3C2(OH)2.

Fig. S22. Top and side views of Li-ion absorbed on Ti3C2.



Fig. S23. Top and side views of Li-ion absorbed on Ti3C2As2.

Fig. S24. Top and side views of Li-ion absorbed on Ti3C2O2, Ti3C2S2, Ti3C2Se2 and Ti3C2Te2.

Fig. S25. Top and side views of Li-ion absorbed on Ti3C2F2, Ti3C2Cl2 and Ti3C2Br2.



Fig. S26. Top and side views of Li-ion absorbed on Ti3C2(OH)2.

Fig. S27. (a) DOS of Li-ion absorded on Ti3C2O2. (b) PDOS and COHP for O-Li bond.

Fig. S28. (a) DOS of Li-ion absorded on Ti3C2O2. (b) PDOS and COHP for S-Li bond.



Fig. S29. (a) DOS of Li-ion absorded on Ti3C2As2. (b) PDOS and COHP for As-Li bond.

Fig. S30. (a) DOS of Li-ion absorded on Ti3C2F2. (b) PDOS and COHP for F-Li bond.

Fig. S31. (a) DOS of Li-ion absorded on Ti3C2Se2. (b) PDOS and COHP for Se-Li bond.



Fig. S32. (a) DOS of Li-ion absorded on Ti3C2. (b) PDOS and COHP for Ti-Li bond.

Fig. S33. (a) DOS of Li-ion absorded on Ti3C2Cl2. (b) PDOS and COHP for Cl-Li bond.

Fig. S34. Li-ion diffusion pathways for (a) Ti3C2, (b) Ti3C2S2, (c) Ti3C2Se2, (d) Ti3C2As2, (e) 

Ti3C2F2, and (f) Ti3C2Cl2.



Fig. S35. One layer Li-ions adsorbed on (a) Ti3C2, (b) Ti3C2As2, (c) Ti3C2O2, (d) Ti3C2S2 and (e) 

Ti3C2Se2.

Fig. S36. Two layers Li-ions adsorbed on (a) Ti3C2, (b) Ti3C2As2, (c) Ti3C2O2, (d) Ti3C2S2 and (e) 

Ti3C2Se2.



Fig. S37. Three layers Li-ions adsorbed on (a) Ti3C2, (b) Ti3C2As2, (c) Ti3C2O2, (d) Ti3C2S2, (e) 

Ti3C2Se2.

Fig. S38. Three different structure for Li-ions adsorbed onTi3C2F2. The sturcture of Ti3C2F2Li 

with both sides Li-ions adsorption was adopted for the lower nagetive energy. The adsorption 

energy for Ti3C2F2Li2 is positive (+0.67 eV). 



Fig. S39. Different structure for Li-ions adsorbed onTi3C2Cl2. The adsorption energy for 

Ti3C2Cl2Li0.5 with both sides Li-ion adsorption is nagetive, while others are positive.

Fig. S40. Li-ion diffusiong pathways on Ti3C2O2 with (a) S, (b) As, (c) F, (d) S and Se, (e) S and 

As doping.



Table S1 The Ti-C and Ti-T (functional groups) bonds in the surface polyhedron.

Table S2. The specific capacity for S, Se, F, Cl, S-Se and S-As doped Ti3C2O2.

Specific capacity (mAh/g)

doping element one layer two layers three layers

Without 268.50 537.01 805.51

S 267.31 534.62 801.92

Se 263.88 527.76 791.64

As 264.17 528.34 792.51

F 268.28 536.56 804.84

S-Se 262.72 525.45 788.17

S-As 263.01 526.03 789.04


