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Sintering and Microstructure of PZT Ceramics Prepared from
Nanoparticles by Sol-Gel Process

Yong-Kap Park"
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Abstract Nano-sized titanium oxide and zirconium oxide powders were synthesized by hydrolysis of titanium
isopropoxide [Ti(OC;H7)4] and zirconium tetrachloride (ZrCls) via a sol-gel technique. Lead titanate powders
were prepared by mixing TiO, precursors with PbO slurry made with dilute NHsOH. Lead zirconate titanate
powders were, then, synthesized by mixing PbTiO; with ZrO, powders. The goal of this research was to obtain
the PbZITiOs(PZT) powders and sintering these powders at low temperature. The PbTiO; and PZT powders after
firing were analyzed by X-ray diffraction(XRD) and transmission electron microscopy(TEM) was utilized to
observe the shape and size of the synthesized nano-particles. In the XRD pattern, the well-crystallized PZT
phase could be obtained in consequence of firing at 900°C. SEM micrographs also showed that grains of PZT
were relatively well grown with the size of the range of 2~4 pm. The densified perovskite structure of
PbZrTiOs could be obtained by sintering at temperature as low as 900C. Characterization of the samples
showed improved piezoelectric properties.
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