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The synthesis of zirconia-based ordered mesoporous structures for catalytic applications is a
research area under development. These systems are also potential candidates as anodes in
intermediate temperature solid oxide fuel cells (it-SOFC) due to an enhancement on their surface area
[1-4]. The structural features of mesoporous zirconia-ceria materials in combination with oxygen
storage/release capacity (OSC) are crucial for various catalytic reactions. The direct use of
hydrocarbons as fuel for the SOFC (instead of pure H,), without the necessity of reforming and
purification reactors can improve global efficiency of these systems [4].

The X-ray diffraction data showed that ZrO,-x%CeO, samples with x>50 are formed by a larger
fraction of the cubic phase (spatial group Fm3m), while for x<50 the major crystalline structure is the
tetragonal phase (spatial group P4,/nmc). The crystallite size of the cubic phase increases with
increase in ceria content. The tetragonal crystallite size decreases when ceria content increases. After
impregnation, the Rietveld analysis showed a NiO content around 60wt.% for all samples. The lattice
parameters for the ZrO, tetragonal phase are lower for higher ZrO, contents, while for all samples the
cubic NiO and CeO, parameters do not present changes. The calculated densities are higher for higher
ceria content, as expected. The crystallite size of NiO are similar (~20nm) for all samples and 55nm
for the NiO standard.

Nitrogen adsorption experiments revealed a broader particle size distribution for higher CeO,
content. The superficial area values were around 35m*/g for all samples, the average pore diameter and
pore volumes were higher when increasing ceria content. After NiO impregnation the particle size
distribution was the same for all samples, with two pore sizes, the first around 3nm and a broader peak
around 10nm. The superficial area increased to approximately 45m?/g for all samples, and the pore
volume was also higher after impregnation and increased when ceria content increased.

These results point up that the impregnation of NiO improves the textural characteristics of the
pristine material. The complementary TEM/EDS images present a homogeneous coating of NiO
particles over the ZrO,-x%CeO, support, showing that these samples are excellent for catalysis
applications.
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