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ABSTRACT: Non-stoichiometric oxides which show rapid and reversible oxygen uptake/release behavior at moderate
temperatures are called oxygen storage materials (OSMs). These materials have recently attracted interest for a wide range
of oxygen-related applications in which a precise control of the oxygen partial pressure (pO,) in a redox reaction is required,
for example in oxygen enrichment, oxygen separation, syngas production, catalytic oxidation of hydrocarbons and solar
thermochemical water splitting.

An oxygen storage material is generally characterized by its oxygen storage capacity, the
oxygen uptake/release kinetics, and phase stability under operating conditions. Several different
classes of OSMs have been studied with different storage capacities, redox chemistry and
catalytic properties. Oxides with the perovskite structure where the redox chemistry can readily
be controlled by cation substitution are of current interest. Perovskite oxides can have wide

ranges of oxygen non-stoichiometry, fast ambipolar bulk oxygen transport, and rapid surface
reactions. In particular, oxides containing manganese, for example LnBaMn.Os.s, have
outstanding oxygen storage properties, highly reversible oxygen uptake/release characteristics,
and fast reaction kinetics below 500 °C. The theoretical oxygen storage capacity of the
YBaMn,Os5-YBaMn,Og system is ~2400 pmol-O/g or ~3.85 wt % which is significantly higher than
that of commercial Ce,« ZrcO..s.

The synthesis of LnBaMn,Os,;s (Ln =Y, Gd, Eu, Sm, Nd, and Pr) phases and the effects of rare earth substitution on the
oxidation/reduction kinetics and thermodynamics will be discussed. The non-stoichiometric behaviors of three systems

LnBaMn,Os,s (Y, Gd, Pr) determined by Coulometric titration in sealed electrochemical cells under near-equilibrium
conditions, allow a quantitative comparison of their thermodynamic properties.
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