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Mechanism of Crystal Structure Induced Ultrahigh Dielectric Barium
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Barium titanate (BaTiOs) nanoparticles with various particle sizes from 17 to 1,000 nm were prepared by a
2-step thermal decomposition method of barium titanyl oxalate under various degree of vacuum. Various
characterizations revealed that these particles were impurity-free, defect-free, dense BaTiOs nanoparticles.
When the degree of vacuum was high (pressure of 150 Pa at 650° C), the dielectric constant of BaTiOs
particles with a size of around 60 nm exhibited a maximum of around 15,000. On the other hand, when the
degree of vacuum was low (pressure of 400 Pa at 650° C), no dielectric maximum was observed. To explain
this size dependence, a particle structure was precisely investigated using synchrotron radiation. As the
results, the particles were always composed of two layers, i.e., surface cubic layer and bulk tetragonal layer,
and the thickness of surface cubic layer decreased with increasing the degree of vacuum during the preparation

of BaTiOs nanoparticles.
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Fig. 1 Temperature dependence of partial pressure at
the 2nd step using of the
Ba:Ti205COs intermediate.
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Fig. 2 Result of Rietveld fitting using two layer model
for the BaTiOs nanoparticles with 140 nm.
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Fig. 3 2-phase model for BaTiOs nanoparticles.
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Fig. 4 A relationship between thickness of surface
cubic layer and amount of the BaTi20sCO3

intermediate at the 2nd step.
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Dielectric constant of particles
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Fig. 5 Size dependence of dielectric constants for
BaTiO; nanoparticles.
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