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ABSTRACT

Three different methods, namely sol gel, solid state reaction and co —
precipitation, were studied for the preparation of BaTi,Os, BaTisOg and BaTisOy,
respectively. The properties of powders, prepared via these methods; and their
sintering behavior were studied using differential thermal analysis (DTA), differential
scanning caloﬁmetry (DSC), thermogravimetic analysis (TGA), Fourier transform
infrared spectroscopy (FTIR), X-ray diffractometry (XRD), scanning electron

microscopy (SEM) and diclectric measurements.
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Single — phase BaTi,Os powder could be prepared by calcination of the sol
gel precursor at temperatures from 800 to 1200°C for 4 h. The particle size was
estimated to be in the range of 0.1 — 2 pum, and increased with calcination
temperature. The XRD results of the sintered pellets showed that the BaTi,Os phase
was obtained at temperatures up to 1200°C. The SEM results showed that the ceramic
grain size had an average value of 1 - 3 um for the pellets sintered at 1100 to 1200°C
for 4 h. Whereas the grain size decreased from 3 to 1 pm when heating rates
increased from 1 to 30°C/min (at 1200°C for 4 h). The highest density was 90%

theoretical density after 6 h at 1200°C.

For the BaTi4Qg compounds, prepared by solid state reaction, DTA and XRD
confirmed that the formation of BaTi;Oy started around 1000°C. SEM revealed the
size of the large particles formed due to agglomeration to be about 0.5 — 2 um for the
powders calcined at 1000 to 1250°C for 2 h. The XRD showed that every sample was
a single orthorhombic phase and well crystallized at the sintering temperatures, in the
range of 1250 to 1400°C (for 2 h). At higher sintering temperatures, the average
grain size increased from around 4 to 12 pm as the sintering temperature increased
from 1250 to 1400°C. The bulk density increased with sintering temperature, and it

reached a maximum of 98% theoretical density at 1350°C and 1400°C.

The co — precipitated BaTisO;; precursor was converted to XRD - single
phase BaTisOy; at calcination temperatures ranging from 700 to 1150°C (for 4 h).
The average particle size was estimated to be 0.1 pm at a calcination temperature of

800°C, and 0.8 um at 1150°C. BaTisOy, pellet as a single phase was obtained upon
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sintering up to 1150°C. The average grain size of sintered samples increased from 0.4
" to 1 um for samples sintered at 1050 to 1150°C for 4 h, respectively. The maximum

density was 75% theoretical density (sintered at 1150°C for 4 h).

The results of the dielectric constant and dielectric loss of BaTizOs, BaTisOy
and BaTisO showed that the dielectric constant and tan & decreased with increasing

frequency up to 10° Hz but were nearly constant over the measured frequency range

of 10° — 107 Hz.
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