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ABSTRACT

In this work, structures and properties of stoichiometric and non-
stoichiometric barium titanate (BaTiOs;) powders and ceramics were studied,
respectively. BaTiO; powder was first prepared by decomposition of barium titanyl
oxalate (Ba-Ti-oxalate) at 700 °C to 1300 °C. Ba-Ti-oxalate was obtained by the
homogeneous precipitation method. The measurements of the physical properties
such as particle size, microstrain, lattice parameters and phase transition were carried
out. BaTiOs; powder was also synthesized by mixed oxide route. The stoichiometric
and non-stoichiometric BaTiO3; powders were prepared by changing the amount of
either TiO; or BaCO3. Various calcination temperatures, that is, in the range of 1000
to 1400 °C were chosen for the reaction to form BaTi0;. X-ray line broadening was

employed to determine the particle size, microstrain and lattice parameters of the
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samples. Phase transition of the powder was also studied. The X-ray diffraction
peaks were least squares fitted using pseudo-Voigt function in the variance method.
The amount of cubic to tetragonal phases and tetragonality (c/a) of the samples were

calculated. Other properties of the ceramics such as shrinkage, density, porosity, grain

size, dielectric constant (€) and loss angle (tand) were also investigated. The results

showed that the non-stoichiometry affected most of these properties. The particle size
obtained from the homogeneous precipitation method exhibited smaller particle size
than that obtained from the mixed oxide route. At the particle size of more than 0.20
um, cubic and tetragonal phases of BaTiO; samples were found to severely overlap.
However, at smaller particle size (< 0.20 pum) the powder showed only the cubic
phase. . '
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