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ABSTRACT

PZT and PLZT fine powders have been synthesized by nitrate solutions and
hydrothermal processes. Lead nitrate, zirconium n-propoxide and titanium
isopropoxide were used as starting precursors for nitrate solutions process. Ammonia
solution, nitric acid and hydrogen peroxide were used to optimize the conditions for
the preparation of PZT-nitrale complex. This complex was scparaled into two parts,
for freeze drying and copricipitation processes. After these processes, the powders
were dried, the thermal decomposition was studied using thermogravimetric analysis
(TGA) and differential thermal analysis (DTA). _Al'tcr calcination for 2 hours al

temperatures between 550 °C to 800 °C, phase and particle size analyses have been
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examined by X-ray diffraction (XRD} and scanning electron microscope (SEM). It
has been found that, the freeze drying process produced thombohedral phase PZ"[: ala
calcination temperature of 600 °C for 2 hours and the patticle size increased with
increasing calcination temperature. For coprecipitation process, thombohedral phase
of PZT powders occurred at temperature above 650 °C and the particle size increased
with increasing calcination temperature.

For hydrothermal process, lead acetate, zirconium n-propoxide and titanium
isopropoxide were used as starting matcrials. KOH and NaOH at concentrations of
1.0 M to 5.0 M were used as mineralizers and added to adjust the pH value of the

mixed precursor solution. The synthesis temperatures were varied from 50 °C to

200 °C and from 2 to 48 hours for synthesis times. The solid portion after
hydrothermal process was separated oul. Further calcination steps were not
necessary. PZT powders in rhombohedral phase pure or in tetragonal phase pure
could be produced by hydrothermal process by carefully controlled the hydrothermal
conditions.

Trace impurities in PZT powders have been examined by atomic absorption
spectrophotometry (AAS) and found to be 0.034 ppm. The Pb:Zr:Ti ratio in PZT
powders has been determined by gravimetric method and found to be closely
1:0.52:0.48.

The PZT powders from both nitrate solutions and hydrothermal proccss'werc
pressed and sintered to obtain the highest density. Using XRD and SEM, the effect of
calcination temperature on phase and microstructure of PZT have been investigated.
The dielectric constant at room temperature of PZT ceramics was measured at

frequencies from 100 Hz to 1 MHz.
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The influence of La doped PZT on the crystal structure, microstructure and
dielectric properties have been studied using XRD, SEM and dielectric measurement.
PLZT powders from both nitrate solutions and hydrothermal processes were in cubic
phase. PLZT ceramics after hot pressing process have been investigated using SEM
technique. The dielectric constant of PLZT ceramics was observed, at frequencies

between 1 Hz to 1 MHz and found that its dielectric constant was higher than that of

PZT ceramics.
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