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Electrical transport and magnetic properties of polycrystalline ceramic specimens of the system
Lag ¢(Sr;_,Ca,),Co0,4 have been investigated as a function of temperature by means of complex-plane impedance
analysis which distinguishes the bulk resistivity from the resistivity across grain boundaries, four-probe dc
resistivities, Seebeck coefficients and magnetic susceptibilities below room temperature. The temperature de-
pendencies of the magnetic susceptibilities indicate that the ratio of intermediate-spin Co' ions (S=1) is dominant
in a specimen with x=0.1. This suggests that La¢(Sr;_,Ca,);1Co0, at x=0.1 has a high potential as a ther-
moelectric material. Therefore, it is necessary to search for thermoelectric materials in transition-metal perov-
skites using a spin-state control.
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Table 1 Lattice constants, @, b and ¢, and unit cell volumes, V,
for the specimens of x=0.0, 0.1 and 0.2.

a(nm) c¢(nm) V(nm3)
Lag ¢Sr; 1Co0, 0.37988 1.2503 0.18043
Lago(SrpoCag1)1.1Co04 0.37938 1.2457 0.17930
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Fig. 1 Complex-plane impedance analyses for the specimens
of x=0.0, 0.1 and 0.2 at 250 K.
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Fig. 2 Arrhenius plots of p/T!% vs 1/T and relationship be-
tween S and for the specimen of x=0.0, @, [ | and [ll; plots of
p/T15 where p are the 4-probe dc resistivity, total resistivity in
bulk and grain boundary, and bulk resistivity, respectively, O;
plots of Seebeck coefficient S. In inset, S27T/p is plotted against
T (K), where values of S and p are extrapolated from the result
of Seebeck coefficient, 4-probe dc resistivity (broken line) and
bulk resistivity (solid line) below room temperature. The plots
are experimental values for x obtained in NaCo0y.
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Fig. 3 Temperature dependencies of thermoelectric proper-
ties for the specimen of x=0.1. The plots and the inset have the
similar meanings to Fig. 2.
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Fig. 4 Temperature dependencies of thermoelectric proper-
ties for the specimen of x=0.2. The plots and the inset have the
similar meanings to Fig. 2.
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Table 2 Bulk resistivity, p, Seebeck coeffcient, S and S277p
which are estimated at 250 K and extrapolated at 723 K from
the results below room temperature for the specimens of x=0.0,
0.1 and 0.2.
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Fig.5 x~!versus T for the specimens of x=0.0, 0.1 and 0.2.

Table 3 Curie constants and the effective magnetic moments
for the specimens of x=0.0, 0.1 and 0.2.

C(10-11 H m2 K/mol) Hest (11B)
Lao‘gSr1.1COO4 1.15 2.42
Lag‘g(srg_gcaoJ)],]COO‘; 1.36 2.63
Lag9(SrgCag.2)1.1.C004 1.20 2.47

Table 4 Spin states of Co ions estimated by referring to the
experimental value for the effective magnetic moments of the
specimens of x=0.0, 0.1 and 0.2.

Spin states of Co ion

i i |3
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Cof' 12C0(1)|}78C0(Y)\.10

LagoSr;,Co0y
Lago(SrgCag;)11C00,
Lag o(SrpsCagz)11C00y
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