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Table S1 Gibbs free energy for oxidation of Mo2C1

Reaction Gibbs Free Energy of Reaction (kJ/mol)

Mo2C(s) + 4O2(g) →2MoO3(s) + CO2(g) -1762

Mo2C(s) + 3O2(g) →2MoO2(s) + CO2(g) -1394

Mo2C(s) + (7/2)O2(g) →2MoO3(s) + CO(g) -1505

Mo2C(s) + (5/2)O2(g) →2MoO2(s) + CO(g) -1137

Mo2C(s) + 8H2O(l) →2MoO3(s) + CO2(g) + 8H2(g) 135

Mo2C(s) + 6H2O(l) →2MoO2(s) + CO2(g) + 6H2(g) 29

Mo2C(s) + 7H2O(l) →2MoO3(s) + CO(g) + 7H2(g) 155

Mo2C(s) + 5H2O(l) →2MoO2(s) + CO(g)+ 5H2(g) 49

 



        Two forms of surface oxidations (Figure S1) are provided in. For the first form (a), 

surface O oxidizes second layers of C atom, leading to generation of CO adsorbed on the 

C-defect surface. The activation barrier of this step is 2.56 eV with an endothermic energy 

of 0.95 eV. As to the second kind (b), surface O penetrates into the subsurface. This 

elementary reaction is endothermic by 3.01 eV with an activation barrier of 3.36 eV. 

Neither of these two approaches is likely to occur, due to the fact that the corresponding 

activation barrier of the two forms are higher than that of surface O participating in the 

WGS reaction.

Figure S1  Calculated potential energy diagram for surface oxidation reaction over Pt@α-

Mo2C(001) surface. The energy unit is eV. 
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