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IONIC TRANSPORT PROPERTIES OF LANTHANUM SILICATE OXYAPATITE
AND ITS SOLID OXIDE FUEL CELL APPLICATION
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Dense ceramics of the randomly oriented- and the crystal-oriented lanthanum silicate oxyapatite (LSO),

which shows high oxide ion conductivity along the c-axis, were fabricated by conventional uniaxial pressing

and slip casting under strong magnetic field environments, respectively. Coin-type solid oxide fuel cells

were fabricated using the dense LSO ceramics, commercial cathode (LSCF), and specially prepared anode.

The maximum power density was found to be improved about 5 times at 1073 K when the crystal-oriented

LSO ceramics was used as solid electrolyte.
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Fig. 1 X-ray diffraction (XRD) patterns collected
from the surfaces of the (a) randomly oriented- and
(b) the crystal-oriented LSO ceramics. The reported
powder XRD patterns of LSO (ICSD: 01-077-8343)
is plotted for comparison (c).
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Fig. 2 Relationships between terminal voltage (E) and

current density (j) of fuel cells configured by (a) Hz, Ni-
LSOJrandomly-oriented-LSO|LSCF, Air and (b) H2, Ni-
LSO|crystal-oriented-LSO|LSCF, Air, respectively. The
power density (P) values are plotted at right vertical axis.
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Fig. 3 Relationship between the

electrode
interfacial conductivity and reciprocal temperature
of the SOFC cells shown in Fig. 2.
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