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Abstract

We investigated the interactions of Rh/CeO,(110) and Rh/CeO,(111) systems.
The adsorption site dependence as well as the coverage dependence of such surfaces
has been studied. Three types of interaction energies have been calculated to help
characterize the metal-oxide interaction: the energy of adsorption of Rh atoms (E,4), the
energy of adhesion of a Rh overlayer (E.q,) and the formation-of-the-Rh-layer energy
(Eform)- We find that the O4 is predicted to be the most stable adsorption site for (110)
surface, while O3 and O2 sites are predicted to be the most stable adsorption sites for
(111) surfaces at low and high Rh loading, respectively. As a function of coverage, at
the high coverage, the metal-metal interactions within the Rh overlayer give the largest
contribution to the stabilization of the Rh overlayer, giving rise of Rh layer formation
energy with the increasing surface coverage, while, the Rh...Oxide interaction trend to
reduce. The distorted surface structures of Rh/CeO,(111) indicate that Rh can penetrate
into the (111) surface or Rh could make a new Rh...Oxide species due to the highly
surface oxygen migration in the CeO,(111). The Bader charge analysis reveals the
electron transfer from Rh to the surface Ce atoms, resulting in the promotion of the
partial reduced Ce atom from Ce4+ toward Ce3+ as well as the high oxidation state of Rh
particles in the system. From the electron density different plots, electrons are
accumulated above Ce atoms and the empty space between each Rh atom in the Rh

overlayer.
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