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Preparation of apatite-type La, 5,Ges0, single-crystal from sintered ceramics by a seeding
method and its oxide ionic conduction

S. Nakayama®! and M. Sakamoto™?

*1 Department of Applied Chemistry and Biotechnology Niihama National College of Technology, *?Yamagata
University

Solid State Ionics, Vol. 253, p. 47-52, 2013.

Apatite—type Lag 33Ges0y single crystal as an oxide ionic conductor has been successfully prepared
by a single crystallization of the sintered polycrystalline Lay 5,Ges0, ceramics on the surface of
seed single crystal without their melt. The crystal has a hexagonal crystal system with a space
group of P63/m. Conductivity measurements revealed that the Lag 4,Ges0, single crystal did not
exhibit an anisotropy, in contrast with the previously reported Lag 3:Ges0y single crystal (hexagonal
crystal system with a space group of P63/m) which apparently exhibited the anisotropy: conductivity
component parallel to the c—axis was ca. 100 times higher than the perpendicular component. In
order to discuss the difference between these apatite—type single crystals, their crystal structures
were compared. Results implied that the conduction pathway perpendicular to the c—axis is rather
important in the germanate apatite.
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Fabrication of c-axis-oriented apatite-type polycrystalline La;,Siz0,; ceramic and its
anisotropic oxide ionic conductivity

S. Nakayama™!, Y.Higuchi®? M. Sugawara™? A.Makiya™®, K. Uematsu™® and M. Sakamoto™*

*1 Department of Applied Chemistry and Biotechnology Niihama National College of Technology, *?Hokkaido
University, ** Nagaoka University of Technology, *? Yamagata University

Ceramics International, Vol.40, p. 1221-1224, 2014.

The c-axis-oriented apatite—type lanthanum silicate, La;,Sig0y, ceramic was successfully
fabricated by an application of a high magnetic field followed by a sintering process. Degree of
an orientation in the La,Sig0y, ceramic sintered at 1700 °C was 48.1 % along (00/) on the Lotgering
scale. Conductivity of the c-axis—oriented La,,Siz0,; ceramic is about 0. 5 orders of magnitude higher
than that of the non—oriented La,Sig0y; ceramic. The higher conductivity is caused by an orientation
of oxide ions in the grains composing the ceramic, which are located along the c—axis and responsible

for the ionic conduction.
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