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Introduction

Ceramic oxide with 3D-perovskite structure is considered
as an ideal cathode material for intermediate temperature
solid oxide fuel cell (IT-SOFC). Its versatile structure
enables the adaptation of both cationic and anionic
vacancies and a wide range of chemical dopants,
responsible for a mixed electro-anionic conductivity, e.g.
see the promising Ln,Sr,CoyFe; O35 cobaltites [1]., The
Co™>Co™""  reduction plays in favour of good
electrocatalytic activity for oxygen reduction through the
creation of oxygen vacancies. However, major obstacles to
their application such as their high thermal expansion
coefficients are to be considered. An alternative approach
would consist on the investigation of various structural
types assorted with particular structural dimensionalities.
In that frame, we have investigated several 1D/2D/3D Co-
based oxides without “ a priori” about their widely studied
electronic/magnetic particularities intensively studied in
solid state physics, e.g. Ba,C09O4, Ca3C0,04, CazCo40s,
YBaCOQOs, YBaCO407.

Experimental

A systematic experimental procedure [2] has been selected
with the aim to rationalize our results. It involves several
e T F stages including : the
investigation of 1) the
electrolyte/electrode
reactivity, ii) the thermal
behavior iii) the bulk
conductivity measurements
iv) the preparation and the
characterization of
symmetrical cells. Even
though several systems are
currently under
investigations,  attractive
performances have already

been obtained.
They are detailed in this
abstract for the recently
evidenced Ba,Co**"404
Fig. 1. Ba;Cog¢O14 structure oxide [,3 4] wh}le: our
presentation  will  be
extended to a number of extra-cobaltites. Ba,CoyO, is the
first term of the 3D-new series with general formula
Ba,1C0,03,+1(Cog0g) [3] (Fig. 1). Its conductivity is 200

S.em” at 650°C. We observed a reversible partial
reducibility on heating (T> 400°C), reminiscent of possible
interesting concentration of vacancies, characteristics of
perovskite. YSZ and CGO has been selected as the
electrolyte materials while electrode/electrolyte composites
have been adjusted for a good adhesion of the electrode.

Results and Discussion

For this oxide we obtained ASR value as low as 4 Q.cm’
at 770°C, while the Rp(T) shows an Arrhenius behavior
with Ea~leV (Fig. 2). The electrochemical great time-
stability is noteworthy, reinforced by the checking that the
electrode resists after 2 months under high temperature
testing and various atmosphere cycling. Our measurements
versus pO, enable to distinguish complementary

phenomena at the electrode reaction. It also highlights the
limitation of the reaction by charge transfer at the TPB for
this oxide.
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Fig. 2. a) SEM picture of the electrode layer b) ASR vs T
for different YSZ/Ba,Coy0,4 ratios

Conclusions

The possibility to prepare efficient electrode/electrolyte
systems, using original anisotropic cobaltites (from the
structural point of view) opens a wide field of research,
currently under investigation on a number of structural
archetypes. Here, it is worth announcing the excellent
performances just measured on the 2D- misfit Ca;Co4Oo.
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