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ABSTRACT

The microwave assisted hydrothermal technique has been developed for the
preparation of lead zirconate (PbZrOs;, PZ) and lead titanate (PbTiOs, PT) fine
powders.

The PZ powders were synthesized from the reactions between ZrO(NOs),-H,0
and different lead precursors, including Pb(NOs),, Pb(CH3COO),, PbF,, PbCl, and
Pbl, under microwave-hydrothermal conditions at 720-810 W for 3-5 hours. It was
revealed that only Pb(NOs3), could afford the formation of well crystallized PZ under
the investigated conditions, and the microwave heating could abridge the reaction
time providing the well crystallized powders. Phase purity and crystallinity of the
synthesized powders were however acute to the subtle changes of the synthetic
parameters, and the formation of lead oxide was inevitable. The obtained PZ exhibited
nearly single-particle dispersion of the cubic particles of almost uniform size, which
could be defined as the prime merits provided by the localized and instantaneous

microwave dielectric heating.
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In the case of PT, the powders were prepared in aqueous solution of Pb(NO3),
and TiO, using KOH as a mineralizer, which were varied in a concentration range of
4-8 M. The other synthetic parameters namely ultrasonic wave, microwave power,
reaction time and precursor concentration were also studied. The effects and merits of
microwave heating on the synthetic process and the obtained powder characteristics
are demonstrated. These include a reduction in reaction temperature to 95(+5)°C,
which is the temperature of the water bath; a reduction of tetragonal distortion; and an
improved regularity of the crystal habit. These non-thermal effects may be accounted
for by a rapid mass transport induced by microwave electric field. The aggregation of
the primary particles was nonetheless apparent, which was different from the PZ case.
The formation of the well crystallized PT powders was also more readily. According
to XANES results, phase formation of the PT powders via the microwave dielectric
heating evidently did not occurred through the formation of an amorphous PT, which
was dissimilar to the conventional heating process.

The sintering experiments were also attempted on the chosen PT powders, using
both single and double sintering schemes. The square block morphology of the
derived PT particles was seemingly the drawback, resulting in poor densification of
the sintered ceramics. The highest relative densities of ca. 90% were observed. The
problem with lead volatilization and the formation of Ti-rich areas was apparently

inevitable.
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