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Ceria-based oxides deserve great attention because of their broad range applications covering
fields as diverse as catalysis [1], electrolyte materials for fuel cells [2], oxygen sensors [3] and
buffer layers for coated superconductor architectures [4]. This last application requires the
epitaxial crystallization of a multilayered structure of several oxides on metallic Ni-W tapes.
Nanometric buffer layers of (Y)ZrO, and CeO, are usually grown between the upper
YBa,Cuz0; superconductor layer and the substrate to promote epitaxy while avoiding
interdiffusion [4].

Chemical solution deposition offers a low cost route for obtaining such multilayers with good
chemical purity and thickness control [5, 6]. The precursors are decomposed by thermal
treatment in inert atmosphere to avoid substrate oxidation [7]. However, this practice is
detrimental for the CeO, quality because elimination of carbonaceous residues is achieved at
the expense of partial reduction of Ce** to Ce®" [8].

In this communication, we will present our recent results on the thermal decomposition of
cerium(I11) propionate in atmospheres with varying oxygen partial pressure. It is shown that
the decomposition temperature is as low as 300°C in air and that crystallization and oxidation
of Ce** to Ce™ occurs before complete decomposition has been achieved so that
nanocrystalline CeO; layers can be obtained at a temperature range where oxidation of the
metallic substrate is negligible.

A range of thermoanalytical techniques has been applied to characterize the decomposition
processes. In particular, mass spectroscopy of the volatile species has proven essential in
elucidating the microscopic processes leading from propionate to ceria nanoparticles. The
degree of crystallization of the intermediate and final products has been analyzed by x-ray
diffraction (XRD) and transmission electron microscopy (TEM), whereas the cerium
oxidation state has been quantified by Xx-ray photoelectron spectroscopy (XPS) and by
magnetic susceptibility measurements (SQUID).

This work has been funded by the Spanish Plan Nacional de Materiales through projects
MAT2009-08385 and MAT2008-01022.
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Figure 1.- a) Thermogravimetric curves showing the mass loss when cerium propionate is
heated at constant rate in atmospheres with varying oxygen partial pressure; b) the mass

spectroscopy curves of the main volatile species detected in air.
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Figure 2.- X-ray diffraction curves obtained at different steps of the decomposition process.
The peaks corresponding to CeO, are already present before decomposition has finished.
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