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In the present research, the effects of doping three sorts of rare-earth-elements Eu
(+2 and +3 valence), La (+3) and Ce (+3 and +4) into BaTiOs ceramics have been studied
to obtain basic knowledge available for developing new BaTiOsbased dielectric
materials. The materials were prepared by sintering subsequent to cold pressing. The
effects of additive contents on dielectric properties were discussed from the viewpoints
of interatomic substitution and compensation mechanism.

The La- and Ce'doped Barium Titanate single phase dielectric ceramics was
processed varying the content of additional elements by the technique stated above.
The ceramics consisted of fine structure of 0.8~1.2 pum in grain diameter, which
exhibited diffuse phase transition in the permittivity vs temperature diagram, high
permittivity of 14000 and high electric resistivity (p > 107 Q/¢m). Tt was found that the
Curie temperature of La- and 5at.%Ce-doped BaTiOsz shifted toward lower temperature
at rate of -300/mol% La atoms with increasing the La content, and that the high k
materials were obtained for the doping of 3 mol% La, of which permittivity at RT was
11850 at 800 Hz and dissipation factor was less than 0.05. It was demonstrated that
(Bao.g7Lao.0s) (Tioe425Ce0.05)0s ceramics would be expected as a promising ceramics
capacitor material for tomorrow. In the Eu-doped BaTiOs ceramics sintered at 1300 O
subsequent to cold-pressing, doping Eu element caused a small amount of EusTi2O7
precipitate, because of the solubility of Eu in BaTiOs being below 5 %. The
5at.%Fu-doped BaTiOs ceramics exhibited permittivity of 2000 at RT and its
advantages were in refined microstructure (1 um in grain diameter), stable permittivity
in the temperatﬁre range of -100 to +50 °C, dissipation factor of <0.05 in the range of -30
to +80 °C, tan 8 < 0.03 at RT, and broadening of stable frequency range in 1 to 107 Hz.
Ba1«EuxTiOs single-phase compounds were also processed by hot-pressing technique,
and showed the phase transition orthorhombic—tetragonal—cubic lattice structure

with increasing Eu content in the same amount of mixed-valance Eu*? and Eu*? ions.
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