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The interaction of gold and platinum with CeO, layers was investigated using XPS and synchrotron radiation soft X-ray and hard X-ray photoelectron spectroscopy.

65 nm thick Au doped CeO, layers were deposited by rf-magnetron sputtering on a Si(001) substrate by using a composite CeO, — Au target. PES showed the formation of stoichiometric Ce** (CeO,) and the appearance
of new Au* 3+ states with ionized Au species in excess of 50% of total Au amount. Depth resolved measurements, by varying the emission angle or photon energy, indicated formation of an Au® overlayer and deeper Au* 3+
species. Formation of Au* 3* ions was found to be strongly dependent on cerium oxide stoichiometry.

30 nm thick Pt and Sn doped CeO, layers were deposited simultaneously by rf-magnetron sputtering on a Si(001) substrate and a carbon diffusion layer of a polymer membrane fuel cell by using a composite CeO,-Pt-Sn
target. The laboratory XPS and synchrotron radiation soft X-ray and hard X-ray photoemission spectra showed the formation of cerium oxide with completely ionized Pt2+ 4* species, and with Pt** embedded in the film bulk.
Hydrogen/air fuel cell activity measurements normalized to the amount of Pt used revealed high specific power of up to 5.4 x 10* mW/mg(Pt). The activity of these materials is explained by the strong activity of embedded Pt"*
cations.
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Binding energy (eV) Binding energy (eV) density The most probable picture of the Au-CeO, rf sputtered films structure is that of the Aud*
ALO cations embedded in the growing film and of a partial segregation of metallic gold at the
surface. The amount of surface gold increases with increasing concentration of the Au
hv/ Au*/Au® Au3*/Au® dopant. Surface gold forms particles separated from the ceria film by the Au* rich interface,
sample AulL AuH AuL AuH i.e. a Ce-O-Au structure is formed. The formation of Au3* ions can be explained by the
location of gold atoms in Ce substitutional sites as proposed in [6]. Embedded isolated Au
180 eV 0.31 0.05 0.05 0.04 atoms strongly interact with cerium oxide oxygen which can be easily released due to the
500 eV 0.31 0.07 0.29 0.22 oxygen storage capacity of cerium oxide. Thus gold oxide is formed, however the overall
cerium oxide reduction is slight because of low gold concentration. Oxidation of gold, which
5947 eV 0.48 0.23 0.63 0.91 is atomically dispersed in oxygen rich CeO,, leads to the formation of new material, which
oAl OAS OA" £ CeO, can be characterized as Au-Ce mixed oxide.
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