
sized crystalline primary grains within the amorphous
network, and their aggregation in nanoparticles,
respectively. The amorphous network, which forms within 40
ms, therefore determines the nanocrystalline structure,
which forms in the minute range. This template effect not
only clarifies why the crystal size is found independent of the
nucleation rate, in contradiction with the classical nucleation
theory, but also supports the possibility to control the final
nanostructure with the amorphous phase.
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Resume : Perovskite-type mixed ionic and electronic
conductors are highly attractive functional materials with a
wide range of applications in present and future
electrochemical devices such as solid oxide fuel and
electrolysis cells, gas separation membranes and
membrane reactors. In this study, model-composite
perovskite electrodes were electrochemically polarized at
elevated temperatures in O2 as well H2/H2O atmospheres.
The polarization induced evolution of surface and bulk
properties of the thin film electrodes was monitored in-situ
by synchrotron-based XPS and XRD experiments.
Electrochemical polarization in O2 led to XPS binding energy
shifts of different cations. These shifts are discussed in the
light of defect chemical changes of the electrode, which is
supported by XRD results showing chemical lattice
expansion. In H2/H2O applied bias had strong effects on the
composition and valence states of near surface cations. On
La0.6Sr0.4FeO3-? cathodic polarization caused the
evolution of a metallic iron species on the electrode surface,
accompanied by a strong decrease of the polarization
resistance for the water splitting reaction. In XRD
experiments the metallic iron species was identified as ?-Fe.
After retracting the applied voltage the exsolved iron was
immediately re-oxidized and the high water splitting activity
disappeared. These results clearly identify the exsolved
metallic particles as catalytically active for the
electrochemical water splitting reaction and yields new
insights in the search for novel electrolysis electrode
materials.
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