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Tables S1–S3: Optimized configurations and adsorption energies of H2O on ZnO(0001), (11–20), and 

(10–10) facets for different initial sites and orientations. 

Tables S4–S6: Comparison of geometric parameters (bond lengths and angles) before and after H2O 

adsorption on the three facets. 

Figures S1–S3: Zn–O bond length changes of surface Zn atoms on the three facets upon H2O adsorption. 

Figures S4–S6: Zn–O bond length changes of subsurface and deeper-layer Zn atoms on the nonpolar 

(11–20) and (10–10) facets upon H2O adsorption. 

Figures S7–S8: Molecular electrostatic potential maps of oxalic acid, phenol, benzoic acid, ethanol, and 

ammonia. 
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Table S1. Optimized adsorption configurations and adsorption energies of H2O on ZnO (0001) for 

different initial sites and orientations. 
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Table S2. Optimized adsorption configurations and adsorption energies of H2O on ZnO (11–20) for 

different initial sites and orientations. 
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Table S3. Optimized adsorption configurations and adsorption energies of H2O on ZnO (10–10) for 

different initial sites and orientations. 

 

 

Communications in Computational Chemistry

Communications in Computational Chemistry



Table S4. Geometric parameters associated with water adsorption on the ZnO (0001) facet. 

Parameter Before adsorption  After adsorption  

Bond lengths (Å)   

Ow-Hw1 0.97 Bond broken 

Ow-Hw2 0.97 0.972 

Zn-Ow - 1.913 

Bond angle (°)   

Hw1-Ow-Hw2 104.464 Bond broken 
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Table S5. Geometric parameters associated with water adsorption on the ZnO (11–20) facet. 

Parameter Before adsorption  After adsorption  

Bond lengths (Å)   

Ow-Hw1 0.97 1.005 

Ow-Hw2 0.97 1.005 

Zn-Ow - 2.072 

Bond angle (°)   

Hw1-Ow-Hw2 104.464 107.266 
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Table S6. Geometric parameters associated with water adsorption on the ZnO (10–10) facet. 

Parameter Before adsorption  After adsorption  

Bond lengths (Å)   

Ow-Hw1 0.97 0.973 

Ow-Hw2 0.97 1.057 

Zn-Ow - 2.062 

Bond angle (°)   

Hw1-Ow-Hw2 104.464 108.286 
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Figure S1. Zn–O bond-length changes of surface Zn atoms on the ZnO (0001) facet before and after 

water adsorption.  
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Figure S2. Zn–O bond-length changes of surface Zn atoms on the ZnO (11–20) facet before and 

after water adsorption. 
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Figure S3. Zn–O bond-length changes of surface Zn atoms on the ZnO (10–10) facet before and 

after water adsorption. Type I denotes 3-coordinated Zn, and Type II denotes 4-coordinated Zn.  
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Figure S4. Zn–O bond-length changes of subsurface Zn atoms on the ZnO (11–20) facet before 

and after water adsorption.  
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Figure S5. Zn–O bond-length changes of 3-coordinated subsurface Zn atoms on the ZnO (10–10) 

facet before and after water adsorption.  
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Figure S6. Zn–O bond-length changes of 4-coordinated subsurface and deeper-layer Zn atoms on 

the ZnO (10–10) facet before and after water adsorption. Type I indicates subsurface Zn, and Type 

II indicates deeper-layer Zn. 
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Figure S7. Molecular electrostatic potential map of oxalic acid. 
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Figure S8. Molecular electrostatic potential maps of phenol, benzoic acid, ethanol, and ammonia. 
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