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ABSTRACT

Bismuth sodium titanate (BNT) and bismuth lanthanum sodium titanate
(BLNT) fine powders have been synthesized by hydrothermal processes. Bismuth
nitrate, sodium nitrate and titanium isopropoxide were used as starting precursors
based on nitrate solutions. Lanthanum nitrate was used for synthesis of BLNT at
1-6 % mole of lanthanum. Ammonia solution, nitric acid and hydrogen peroxide were
used to optimize the conditions for the synthesis of BNT and BLNT-nitrate complex.
NaOH at concentrations of 10 M and 12 M were used as mineralizers and added to
adjust the pH value of the mixed precursor solution. The synthesis temperatures were

varied from 150 °C to 200 °C with holding periods of 5 to 60 hours.
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The crystalline structure and microstructure of BNT powders synthesized
hydrothermally using 10 M NaOH at temperature of 200 °C with a holding period of 5
hours were studied by using X-ray diffraction (XRD) and scanning electron
microscopy (SEM). It was found that the rhombohedral structure was obtained
without a calcination step. At higher temperatures and longer holding periods, the
particles become spherical in shape and agglomerate.

The particle size distribution of BNT and BLNT powders synthesized
hydrothermally using 12 M NaOH at 200 °C with a holding period of 20 hours were
examined by particle size analysis. There are two regions of particle distribution
corresponding with the SEM results in terms of the agglomeration.

The BNT and BLNT powders synthesized hydrothermally using 12 M NaOH
at 200 °C with a holding period of 20 hours were pressed and sintered to obtain a high
density. Using XRD and SEM, the effect of sintering temperature on phase and
microstructure of BNT and BLNT has been investigated. It was found that a
rhombohedral of BNT and BLNT ceramics were obtained in the major phase and

grain sizes increased with longer sintering times.
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