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Solid Oxide Fuel Cells are electrochemical devices that directly convert chemical
energy, though an electrochemical reaction between a fuel and an oxidant, into electrical
energy. The basic elements of the typical fuel cell consist of an electrolyte phase in intimate
contact with a porous anode and cathode.

SOFCs have exceptional potential to use as electric power generation systems,
because of their high-energy conversion efficiency. In addition, SOFCs have many
advantages such as multi-fuel capability or the simplicity of the system design. Actually,
reasonably high power densities and long-term stability have been achieved for high
temperature SOFC single cells using La(Sr)FeO; (LSF) as cathode and yttria-stabilized
zirconia (YSZ) as electrolyte [1].

Some studies show an improved performance of the power densities with the
incorporation of a Sm-doped CeO, layer between the Sr-doped lanthanum ferrite cathode and
the YSZ electrolyte [2]. The objective of the ceria barrier layer between the cathode and
electrolyte is to prevent the formation of poorly conducting secondary phases, such as
La,Zr,07 or SrZrO; [3,4] with worse electrical behavior [5].

The multilayer structure with YSZ electrolyte and ceria doped layer on both anodic
and cathodic sides is regarded as crucial for effectiveness of the SOFC cells [6]. However,
between these two fluorite phases, zirconia and ceria, solid state reactions take place at high
temperatures growing a new intermediate phases with poor ionic conductivity [7,8]. It has
been observed that at high sintering temperatures, the Ce component migrated into zirconia
lattice at ceria/zirconia interface [9,10] giving less ionic conductivity in the system. The
known interlayer reactions between these two fluorite phases are particularly important to
optimize the electrochemical behavior of the system.

The aim of this work is to study the new phase formation and element diffusion when
samples are sintered at different atmospheres (oxidizing, inert and reducing) and temperatures
(1100, 1200 and 1300°C) by XRD and SEM/EDX/WDX.
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