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The perovskite L&.,SriGay.,M0yOs.x+yy2 (LSGM) has
been proposed as a possible candidate material for the
electrolyte of solid oxide fud cells (SOFC) [1]. The mate-
rial shows a good oxygen ion conductivity at intermediate
temperatures of about about 800°C [2,3] which is compa-
rable to the conductivity of Yttria-doped Zirconia (Y SZ)
at 1000°C. Thus, LSGM renders possible low SOFC op-
erating temperatures and, thereby, the avoidance of seri-
ous technical and chemical problems. Nevertheless, the
study of the cation diffusion in this compound is of great
practical interest to understand degradation effects like
creep [4] or kinetic demixing [5].

Preparation and characterisation of single
phase, dense LSGM samples and preliminary results for
impurity diffusion has already been discussed in our re-
cent publications [6,7].

Cation self-diffusion coefficients (Fig. 1) and
impurity diffusion coefficients of different cations (Fig. 2)
were measured by secondary ion mass spectrometry
(SIMS). Cation diffusion was investigated as a function of
dopant concentration and temperature between 900°C and
1400°C.

The activation energies of the diffusion
coefficients change strongly with temperature. They are
calculated from the local slope of the corresponding curve
and plotted on the right axis of the diagramsin Fig. 1 and
2.

Independence of both, diffusion coefficients
and activation energies on the expected crystallographic
site of the cations was found. With respect on the
perovskite structure of the LSGM system this is a rather
unexpected result. Therefore possible defect models will
be discussed in comparison with theoretical calculations
to make suggestions on cation transport mechanisms in
LSGM.
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Fig. 1. Temperature dependence of the self-diffusion co-
efficients (left axis) and activation energies (right axis) of
FLa, ¥sr and Mg in Lay,sSr01GasMo102.
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Fig. 2: Temperature dependence of the impurity diffusion
coefficients (left axis) and activation energies (right axis)
of 144Nd, 89Y and 56Fe in Lao_gsro.]_Gao_gM gollozlg.



