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Double perovskites REBaCo0206-5 (RE — rare-earth element) have received great attention in past decades as
promising materials for various electrochemical devices because of their high mixed ionic-electronic conductivity
and catalytic activity for the reaction of oxygen reduction. Among these compounds, cobaltite LaBaC0206-5 can
serve as a good example of structural flexibility, since it is able to form either A-site disordered cubic “simple”
perovskite or layered A-site ordered double perovskite. However, the exact limits of the thermodynamic stability
of LaBaCo0206-5 double perovskite with respect to temperature (T) and oxygen partial pressure (pO2) have not
been determined so far. Furthermore, synthesis and study of selected properties of either cubic or layered
LaBaCo0206-5 oxide were mostly of interest for researchers, whereas the transition from “simple” to double
perovskite was not addressed in detail so far. At the same time, it is generally recognized that such transition
significantly improves oxide ion transport in the perovskite-type oxides and, therefore, understanding this
order-disorder transition is of key importance for successful development of new materials for practical
application.

Therefore, the present work aims at providing some insights into the nature of the aforementioned
order-disorder transformation of LaBaCo0206-5, as well as into thermodynamic stability of both ordered and
disordered phases, using a set of complementary techniques such as transmission electron microscopy, in situ
X-ray diffraction and solid state coulometric titration.

As a result, formation of complex domain textured intermediate products during the phase transition “ordered
LaBaCo0206-5 — disordered Lao.sBaosCo0s3-5" was revealed. These products were found to exhibit strong affinity
to oxygen and fast oxygen exchange with ambient atmosphere even at temperature as low as 70 °C. This
particularity seems to provide a unique possibility to develop a new class of advanced materials for IT SOFCs,
ceramic membranes and catalysis.

The thermodynamic stability limits of the cubic and double perovskites were determined as log(pO2) = f(1/T)
dependencies. The stability diagram of the LaBaC020s-5 — Lao.sBaosC00s-5 System was plotted as a result.
Oxygen nonstoichiometry of the thermodynamically stable cubic perovskite LaosBaosCoOs-5 was measured as a
function of pO:2 in temperature range between 1000 and 1100 °C using coulometric titration technique.
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