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ABSTRACT

A Catecholate process has been developed for the synthesis of high purity
barium titanate fine powders. The barium titanium-catechol ~ complex,
Ba[Ti(CsH405);] was prepared from TiCls, C¢H4(OH); and BaCO;. The complex was
freeze-dried and calcined for 3 hours at temperatures ranging from 600°C to 1100°C.
Phase transformation and particle size of the calcined pdeers have been investigated
as a function of calcination temperatures by X-ray diffraction (XRD) and scanning
electron microscopy (SEM) techniques. It was found that BaTiO; transformed from
the cubic to the tetragonal phase and increased in particle size with increasing
caléination temperature. Higher temperatures clearly favoured particle growth and the
formation of large and hard agglomerates. |

The BaTiO; powders, produced by the Catecholate process, were pressed into

pellet and sintered to high density at a temperature of 1350°C for 3 hours. Using a



i

combination of room-temperature XRD and SEM techniques, the effect of calcination
temiaerature on phase ana microstructure of BaTiO; ceramics were examined.
It can be seen that the grain size increases with increasing calcination temperature of
BaTiO; powders.

The ferroelectric to paraclectric phase transition of sintered BaTiO; was
investigated from dielectric properties as dielectric constant (g) and dielectric loss
(tan &) as a function of temperatures. From the result of dielectric measurement, it was
found that the maximum dielectric constant (g;) at Curie temperature (Tc) was

observed for a calcination temperature at 900°C.

The influence of dopants (Ti*", Mn®", Fe?*, Zr**, Nb**, Sb”™ and Ce*") on the
crystal structure, microstructure and dielectric properties of barium titanate were
studied at room temperature using X-ray diffraction, scanning electron microscopy
and dielectric measurements. Fine BaTiO3 powders have been doped with 1 mol% of
the foreign element and sintered for 3 hours at 1350°C. The room temperature
structure of doped BaTiOjs in all cases was tetragonal with c/a ratio lower than in the
undoped perovskite, but microstructure and dielectric propérties depend on the dopant
nature and particle size. In 1 mol% Ti*"-, Mn”", Fe?*-, and Zr*"-doped BaTiOs, grain
growth developed, in contrast to Nb**-, Sb>"-, and Ce**-doped BaTiO; in which grain
growth during sintering was inhibited. The Curie temperature (T.) shifts to lower
values in Fe2+-, and Sb5+-doped BaTiOs. The dieleétric peaks are strong and sharp for
Ti**-, Mn2*-, Fe**-, and Zr*-doped BaTiOj;, whereas broad peaks were found for
Nb**-, Sb™-, and Ce**-doped BaTiOs. The highest dielectric constant (g at

Curie temperature (T;) was found for Mn*"-doped BaTiOs.
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