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Effect of DFT+U correction and dispersion correction on the O2 adsorption on 
ZnO(𝟏𝟎𝟏#𝟎) surface 
 
The effect of the inclusion of DFT+U correction and dispersion correction to the O2 adsorption 
energies and configurations on ZnO(101&0) surfaces are presented in Table S1. In general, we 
find that the inclusion of these parameters does not significantly affect the O2 adsorption sites 
and their geometrical structures. However, this inclusion affects the value of adsorption 
energies. The inclusion of dispersion correction makes the calculated adsorption energy 
becomes more negative. We expect that the absence of the dispersion correction will not change 
the reaction pathway of the O2 dissociation process, but it will lower the calculated dissociation 
energy since its inclusion makes the O2 adsorption energy become stronger.  
 
 

Table S1. Effect of DFT+U correction and dispersion correction on the adsorption 
geometries and adsorption energy of O2 molecule on ZnO(101&0) surfaces. 

 
 PBE + U, DFT-D2 PBE + U PBE 

Surface Surface–O2* 
(Å) 

O–O* 
(Å) 

Eads 
(eV) 

Surface–O2* 
(Å) 

O–O* 
(Å) 

Eads 
(eV) 

Surface–O2* 
(Å) 

O–O* 
(Å) 

Eads 
(eV) 

Stoichiometric 2.454 1.23 -0.19 2.726 1.224 -0.06 2.603 1.226 -0.06 

O vacancy 1.891 1.496 -2.08 1.893 1.495 -1.77 1.880 1.500 -1.77 

Zn vacancy 1.598 1.233 -0.81 1.594 1.233 -0.60 1.657 1.230 -0.10 

Zn-O vacancy 2.155 1.288 -0.55 2.180 1.282 -0.23 2.130 1.284 -0.33 

Isolated O2 1.222   1.222   1.222  
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Figure S1. The minimum energy pathway (MEP) for O2 dissociation on (a) stoichiometric 

ZnO(101&0) surface, (b) surface with Zn vacancy, (c) O vacancy, and (d) Zn-O dimer 
vacancy. IS, TS and FS correspond to initial state, transition state and final state, respectively. 
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Figure S2. The initial and optimized structure of the interaction of CO molecule with the 
adsorbed atomic oxygen (O*) on ZnO(101&0) surfaces. This interaction spontaneously forms 

a CO2 molecule for all surface configurations. 
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