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“Non-stoichiometric oxides as a platform for
applied and academic research”

Oxides are among the most stable materials on earth. They have been
used as key materials for data storage, catalysis, electrode, magnetism,
superconductivity, etc.

Interestingly, imperfections of crystals play crucial roles in some
applications. Some oxides allow oxide ions to pass through from one
side of a crystal to the other side. This kind of ionic transport is
essentially hopping from one ionic site to another site within the
crystal. This is drastically facilitated when the ionic sites are partially
vacant. Oxygen-deficient zirconia like Y3*,Zr**, O,/ (x~0.1) are today
worldwide employed as a key material for oxygen sensing, solid oxide
fuel cells, and so on.

A lot of research has been done during the last two decades, not only
to improve oxygen ion conductivity but also to develop new related
functionalities. We will report here on several examples of non-
stoichiometric oxides with Perovskite and related frameworks which
are able to uptake and release oxygen at ambient temperature and
thus may be regarded as oxygen sponges. Since these reactions are far
away from thermodynamical equilibrium, new and metastable
compounds, not accessible via high temperature synthesis route, can
be obtained.

To characterize these “high-tech” oxides, sophisticated methods are
available only at large scale facilities, i.e. neutron scattering or
synchrotron radiation, are sometimes mandatory. For several years we
have established a dedicated Master Course in Materials Science
which aims to give students chances to use such large-scale facilities.
This is a part of the Erasmus Mundus Master framework. The students
from various countries are also given chances to enjoy culture
blending.
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