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Abstract

A study on the molecular adsorption of a water (H2O) monomer on Pt alloy surfaces with binary Pt-Ru
and Pt-Mo and ternary Pt-Ru-Mo surface models was conducted. Some calculations of the interaction
between a H2O monomer and the Pt surface were also done for reference. This study is based on
density functional theory (DFT) with periodic models and aims to understand the H2O adsorption
mechanism. In Pt, Pt-Ru, and Pt-Mo surfaces, H2O preferably adsorbs via an oxygen atom in a flat
configuration at the top sites of Pt, Ru, Mo, respectively. However, on the ternary Pt-Ru-Mo surface,
the adsorption configuration has the most inclined H2O structure relative to the surface. The results
showed that the binding energy of H2O/Pt-Ru-Mo > H2O/Pt-Mo > H2O/Pt-Ru > H2O/Pt. The
adsorption mechanism was then clarified by charge transfer and natural bonding. The charge transfer
from the surface to the adsorbate is observed in all models, with the greatest charge transfer
occurring on the surface of Pt doped with two Mo atoms. This is probably due to the fact that oxygen
can attract the most charge on Mo, because the difference in electronegativity is greatest. The
calculation results also show that Ru is the most hydrophilic metal for oxygen. However, since the
adsorption structure is parallel to the surface, hydrogen (H) is also more sensitive to receive the
charge. Subsequently, the most acceptable reason for the most stable adsorption for H2O/Pt-Ru-Mo
is that the inclined structure yields the most orbitals hybridization at the H2O's highest occupied
molecular orbital (HOMO). This drives the interaction by forming bonding states at the lowest energy
and anti-bonding states at the highest energy.
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