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1. Introduction

BaCeOs based oxides are the most widely and intensively studied materials as representative of the
solid proton conductors’ class [1-5]. The proton conductivity in such unique systems appears due to
the interaction between water vapor and oxygen vacancies (the Kréger-Vink nomenclature is used
here and further [6]):

V3 + H,0 + 0f — 20Hj,. (1)

The oxygen vacancies are generated within the structure by acceptor doping of the basic oxide:

Ry05 2% 2R/, +Vy + 2Ba}, + 50}, 2)
BaCeO:
RO2RY, + Vi + Bag, + 208, 3)

where R,05 and RO are oxides of three- and bi-valent elements (for example, Y,03, Gd,03, In,03, Ca0).

The presence of the proton conductivity, which is caused by OH, defects along with the oxygen
conductivity and defined by Vg, makes such co-ionic systems effective as functional materials for a
number of electrochemical devices (solid oxide fuel cells (SOFC), electrolyzers, hydrogen and oxygen
pumps, gas sensors, electrochemical reactors for ammonia synthesis, dehydration of alkanes, etc.)
[7-9]. The application of co-ionic electrolytes in SOFC, for instance, is more effectively visibly com-
pared with unipolar oxygen-ionic electrolytes (materials based on ZrO,, CeO,, (La,Sr)GaOs, Bi03),
as the conversion effectiveness of fuels’ chemical energy into electricity is significantly higher [10-12].

For long time researchers have been seeking for the material with the highest proton conductivity.
Thus, different groups of oxides with fluorite, braunmillerite, apatite, perovskite and some other struc-
tures were extensively studied. The perovskite structure (ABO3) was found to be the most favorable,
because it permits high concentration and mobility of proton defects [1-5].

Among investigated systems of scandates, hafnates, tantalates, indates, yttrates and zirconates of
alkali-earth elements, materials based on barium cerate (BaCeOs) exhibited the highest proton con-
ductivity [1,2,4]. This may be explained from: (i) the structural perspective by the large ionic radius
cation, which occupies A and B positions of ABOs; perovskite, (ii) its relatively low electronegativity
and (iii) from the microstructural perspective by the rather low grain-boundary resistance impact
on the total resistance of ceramic samples.
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