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Table S1. Formation Energy (Ef) of 2D-Ti3C2O2 before and after doped with X (X = S, Se, Te) in the 3 × 3 supercell. Bond 
Length (BNM-Ti) of Ti-X, charge transfer (Bader) of X. Positive values denude the obtained electron and the corresponding 
lattice constant (a). 

3 × 3 supercell Ef (eV) BNM-Ti (Å) Bader (eV) a (Å) 
Ti27C18O18 −7.454 1.969 1.109 9.059 

Ti27C18O17S1 −7.4204 2.394 0.836 9.065 
Ti27C18O17S3 −7.349 2.390 0.824 9.107 
Ti27C18O17Se1 −7.409 2.532 0.705 9.067 
Ti27C18O17Se3 −7.315 2.532 0.700 9.109 
Ti27C18O17Te1 −7.393 2.756 0.496 9.082 
Ti27C18O17Te3 −7.268 2.770 0.490 9.121 

 

Table S2. Structure optimization results of 2D-Ti3C2O2. 

Ti3C2O2 a (Å) O-Ti1 bond (Å) Ti1-C bond(Å) C-Ti2 bond(Å) 
This work 3.020 1.969 2.179 2.144 
Reference 3.019 1.970 2.180 2.144 

 

 
Figure S1. 3 × 3 supercell spin density of 2D-Ti3C2O2 before and after doped with X. (a) Ti27C18O18; (b) Ti27C18O15S1; (c) 
Ti27C18O15Se1; (d) Ti27C18O15Te1. Yellow: Spin up electrons, Blue: Spin down electrons. 
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