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Abstract—In this study PZT powders were prepared by hydrothermal synthesis. The effects of reaction temperature,
reaction time and concentration of mineralizer on crystallinity and the size distribution of particles were investigated. The
PZT powders in uniform size of 1-5 um with cubic shapes were obtained in the temperature range of 130-220 °C and the
pressure range of 100-200 psi using KOH as a mineralizer which increases the solubility of feedstock. It was found that nu-
cleation and development of crystal phases progressed rapidly as the reaction temperature increased, but the reaction tem-
perature decreased as the concentration of mineralizer increased. It was also found that the shape of the size distribution of
particles was changed from a monodispersion to a bimodal dispersion, and that the mean particle size increased as the reac-
tion time increased.
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Table 1. Combinations of starting materials for the hydrothermal
reactions

Starting materials
Type Mineralizer
A B C

I Pb(CH,COO), - 3H,0 Ti(OCH,), ZrOCL - 8H,0 KOH

I Pb(NO,), Ti(OCH,), ZrOCl,- 81,0  KOH
Il Pb(CH,COO0), - 3H,0 Ti(OC,H,), Zr(OC,H,), KOH
IV Pb(NOy), Ti(OC,H,), Zr(OC.H,), KOH
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Fig. 1. XRD patterns of products formed at various reaction tem-
peratures(A: room temp., B: 150 °C, C: 160 °C, D: 170 °C, E:
180 °C, using Type IV, reaction time: 2 hr, with 9 wt% KOH).
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Fig. 2. Intensity change of (110) phase formed with reaction temper-
ature(using Type IV, reaction time: 2 hr, with 9 wt% KOH).
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Fig. 3. FT-IR spectra of products formed at various reaction temper-
atures(A: room temp., B: 150 °C, C: 160 °C, D: 180 °C using
Type IV, reaction time: 2 hr, with 9 wt% KOH).
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Fig. 4. SEM micrographs of PZT powders formed at different reac-
tion temperature(A: 150 °C, B: 180 °C, using Type IV, reac-
tion time: 2 hr, with 9 wt% KOH).
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Fig. 6. Particle size distribution of PZT powders formed with vari-
ous KOH concentration(A: 9wt% KOH, B: 12wt% KOH,
using Type IV, reaction time: 2 hr, at 150 °C).
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Fig. 7. Intensity change of (110) phase formed with reaction time at
different KOH concentration(using Type IV, at 150 °C).
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Fig. 9. SEM micrographs of products formed with various reaction
times(A: 1hr, B: Shr, C: 10 hr, using Type IV, with KOH 9
wt%, at 150 °C).
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Fig. 10. Particle size distribution of PZT powders formed with vari-
ous reaction times(A: 1hr, B: 2hr, C: Shr, D: 10 hr, using
Type IV, with 9wt% KOH, at 150 °C).
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