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ABSTRACT

This research studies a fabrication of lead zirconate titanate (PZT) and
niobium-doped lead zirconate titanate (PZTN) ceramics by a triol sol-gel process. PZT
and PZTN ceramics were prepared from a hybrid method between a mixture of a
conventional mixed-oxide PZT powder with the particles as large as 1 um, and a PZT
and PZTN sol synthesized by a triol sol-gel method. The latter provided small particles
of ~20-100 nm and 10-50 nm, respectively, after being calcined at 600 °C. These
mixtures thus so called ‘sol-bonded PZT powder’ and °‘sol-bonded PZTN-PZT
powder’, respectively.

Thermal behavior of the powders, structural phase formation and

microstructures were investigated. It was found that the pure perovskite phases were
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obtained in PZT and PZTN nano powders at the calcination temperature of 600 °C.
These powders were well sintered at 1100 °C for 6 h, where homogeneous
microstructures with small grain size ~1.8 and 1.7 um for PZT and PZTN ceramics
were obtained. It was shown that preparation by triol sol-gel process could reduce both
calcination and sintering temperatures to much lower than the one used in the mixed-
oxide process. Moreover, it was found that preparation of PZT ceramic from sol-
bonded PZT powders could improve the value of dielectric constant. While, an
addition of Nb into PZT helped to improve dielectric properties and decrease grain
size when compared with undoped PZT ceramics.

For the sol-bonded PZTN-PZT ceramics prepared by triol sol-gel and mixed-
oxide powders showed that the value of dielectric constant was higher than that of
PZTN ceramics. Comparison of PZT, PZTN, sol-bonded PZT and sol-bonded PZTN-
PZT ceramics fabricated at the optimized sintering temperature of 1100 °C showed
that relatively high density of 97% with homogeneous microstructure could be
achieved for sol-bonded PZT sample and its dielectric constant showed a maximum
value of 1471 at room temperature. However, an addition of Nb resulted in a
maximum value of the remanent polarization, P, of 20 pCem™ with a minimum value
of coercive field, E. of 7.6 kVem™ in comparison with the other three types of ceramic

obtained in this research.
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