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INTRODUCTION Experimental setup

Mixed ionic-electronic conductors (MIECs) are of great interest as potential cathode materials for intermediate temperature solid oxide fuel cells (IT-SOFCs) and oxygen gas
separation membranes, because of their high electronic and oxide ionic conductivities, as well as fast surface oxygen exchange kinetics. Recent studies on the GdBaCo0,0:,5 (GBCO)
double-perovskite and the La,NiO,,; (LNO) have shown interesting mixed ionic and electronic transport properties[1-6]. Due to their layered structure they present high anisotropy in
their charge transport ( continuous paths of oxygen vacancies for GBCO and planes of interstitials positions for LNO). Therefore, thin epitaxial films offer an ideal geometry to access
to the intrinsic transport properties of these materials.

Here, we present a study of both these materials. GBCO and LNO thin films were grown on (100)-orientated SrTiO, (STO) substrates using the Pulsed Laser Deposition (PLD)
technique. The control of the deposition of naturally-layered structures is one of the challenges when growing thin films. Indeed, in these compounds, deviation to the composition or
presence of defects (point or planar) may lead to a variation of the oxygen content () and mixed-valence cations proportion and consequently to a variation of the related transport
properties. The composition and microstructure of these materials were studied as a function of deposition conditions (temperature, laser fluence, target-substrate distance, pO,).
Domain orientation as well as the presence of defects are expected to have significant influence in conductivity as observed through the mixed ionic-electronic transport properties.

PLD chamber

KrF excimer laser

PLD TECHNIQUE A = 248 nm (UV)

The principle of the PLD consists in focusing of a laser beam on a ceramic target of the desired compound. This leads to the vaporization (so-called ablation) of the
material in a high-vacuum chamber and the generation of a plasma (plume) with highly-energetic species. The ablated material condensate onto a substrate a few
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Conclusions

« c-oriented epitaxial thin films of GBCO and LNO were successfully grown by PLD. In progress and future works

* The PLD method is often believed to transfer the exact stoichiometry from the target to the substrate. However, here we highlight that direct transfer

is not so obvious and depend on deposition conditions. This deviation may be much stronger if we deal with volatile chemical species (as it is the - Study of the effect of different film orientations on the electrical conductivity.

case of Co in this work). « Study of the oxygen surface exchange kinetics of both GBCO and LNO materials.

* As we saw, in particular with GBCO, the orientation of the material depends on substrate matching, but also might depend on composition. Little « Study of the variation of the oxygen diffusivity by Isotope Exchange Depth Profile (IEDP).
changes in the relative cations ratio may have a strong influence on film growth. * In-situ control of growth by Reflection High Energy Electron Diffraction (RHEED). A study is in
« Slight deviation from the expected stoichiometry may have dramatic effects on the electrical properties as it changes the electronic defects progress in LNO films and is the next step for the growth control of GBCO films.

equilibrium. This influence can be much stronger if it involves transition metals (cobalt, nickel, iron...) * Microstructure study of LNO films too in order to confirm our hypothesis.

* Obtaining a very good crystalline compound is not a sufficient condition to get optimum electrical responses: the film microstructure has to be
checked in order to detect planar defects (i.e. additional perovskite layer in LNO or cations ordering defects in GBCO) and eventually the presence of = Contacts: jzapata@cin2.es, jchaigneau@cin2.es.

secondary phase at the local scale. As shown, both these types of defects have a high impact on transport properties. Acknowledgements: Spanish science & tech ministry: (MAT2008-04931, CONSOLIDER-CSD2008-023), JAE-PreDoc
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