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Decreasing the operating temperature of SOFC dawn t
700 °C requires to find new materials for electtedyas
well as for electrodes. MIEC (mixed ionic electoni
conducting) oxides are of great interest for fhraipose ;
we investigated a new family of compounds exhibitin
enhanced performances as cathodes.

We report the preparation and characterizationhebe
oxides formulated Ln,NiO..5, Ln = La, Pr, Nd. From a
structural point of view, they correspond to the h
member of the Ruddlesden-Popper series and ciystall
with the KNiF, - type structure. The main feature of
these oxides is the presence of additional oxydems
located in interstitial sites of the k@, layers of the
structure (Fig. 1). The value of the oxygen excéss
depends on the nature of the A cation and on the
temperature. It has been determined by both chéinch
thermal-gravimetry analyses. A decrease of the emnyg
content is observed with increasing temperaturethist
does not affect significantly their dilatometricoperties.
The thermal expansion coefficient (TEC) of these
materials is about 13.P&™* and is consistent with the
values of the usual SOFC electrolytes (TEC0-12.1¢

K™ for zirconia and ceria).

Due to the presence of the mixed valencyMiNi*,
these compounds show a high electronic conductivity
(about 1310 S.cm® at 700°C), which meets the
requirements for SOFC cathode materials. The oxygen
diffusion properties have been studied usif@ doping
and SIMS (Secondary lon Mass Spectroscopy)
measurements. The oxygen diffusion coefficient B* a
well as the surface exchange coefficient k havenbee
determined at various temperatures. The D* and k
coefficients of these nickelates as well as thegeryionic
conductivity are, at 700°C, one order of magnithagher
than those of the best perovskite-type materialghware
currently used (Fig. 2).

Electrochemical measurements have been carried out
using impedance spectroscopy in order to deterrfiae
polarization resistance Rp (or the ASR Ghcm?) of
porous cathodes at various overpotentials (Fig.TBE
various contributions included in the polarization
resistancee.g. oxygen adsorption and dissociation on the
cathode surface, oxygen diffusion in the cathodteris,
charge transfer between the cathode and the digetro
are discussed.

Preliminary experiments concerned with the reastiof
these nickelates with zirconia and ceria have &alsen
achieved. Some compositions show a good stabiitg a
function of time.

These results show that these nickelates exhibimsing
diffusion and electrocatalytic properties and eslscin
comparison with the performances of the best péditev/s
materials as LgShFesC0:0s5 (LSFC). This is
discussed in terms of the 2D structural featurethe$e
materials.
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Fig. 1 Structure of LiNiO4s materials : additional
oxygen atoms are inserted into the@snlayer.
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Fig. 2 Thermal evolution of the ionic conductiviy
some LnNiO4.s cathode materials compared with those
of the perovskites and of stabilized zirconia.
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Fig. 3 Thermal evolution of the ASR
of LmNiO4. / 8YSZ half-cells .






