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Abstract:
The adsorption of water on the regular and defected (100) surface of NiO was studied using a periodic density functional method with the PW91 gradient corrected exchange-correlation functional.  For the (100) terrace, the water binding was studied for the coverages 1.0, 0.50 and 0.25 ML. The strongest binding energy of 11.8 and 11.4 kcal/mol was found for the coverages 0.25 and 0.50 ML, respectively.  For the coverage 0.25 ML, the lateral interaction among water molecules is attractive but very small (0.23 kcal/mol) and the interaction energy between the water net and the slab is 11.5 kcal/mol.  For the coverage 0.50 ML, the interaction between the water net and the slab is weaker (8.5 kcal/mol) but the lateral term provides an extra stabilization of 2.9 kcal/mol. Finally, for the 1.0 ML coverage the binding energy is only 2.1 kcal/mol and there is a significant repulsive lateral interaction among water molecules of -2.1 kcal/mol.  It is predicted that water will not dissociate on the regular terrace.  The dissociation is plausible on the steps but the non-dissociative physisorption is energetically more favorable.  Finally, it is predicted that dissociation of water molecules will occur at the corner binding sites.  For the free (100) surface of NiO the anions are displaced downwards towards the bulk relative to the cations with surface rumpling of -4.4%.  There is also an outward relaxation of the surface plane (i.e., an increase in the spacing between the surface plane and the second plane compared to the bulk value).  These modes of relaxation are opposite to the commonly assumed modes of relaxation for (100) surfaces of rocksalt structures. 
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