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Abstract : In this study PZT powders were prepared with shapes of cubic by hydrothermal synthesis with various starting
materials, and the sintering characteristics of the powders were investigated. The particle shapes were cubic regardless of
starting materials, but the mean size of particles formed using Pb(NOs),, Ti(OC:Hg)s and Zr(OC4Hs)s was relatively smaller
than that of particles prepared from other starting materials. Agitation of the feedstock during hydrothermal reaction results
in decreasing the required reaction temperature for the formation of nuclei, and in increasing the size of product particles.
XRD results showed that the major phase of PZT crystal powders was a tetragonal phase at the Zr to Ti ratio of 40 to
60, or a rhombohedral phase at its ratio of 60 to 40. The density of a sintered body made from the hydrothermal powders in
PbO surrounding varied with sintering temperatures and with periods of sintering time. The experimental results also
showed that the optimum sintering condition was at 1150C for a 2hr sintering, and that the density of a sintered body was
76g/cm’.
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Table 1. Combinations of Starting Materials for the
Hydrothermal Reactions

Starting Materials
Type Mineralizer
A B C

I |Pb(CHCOO): - 3H:0 | TI(OCsHy)s | ZrOCla - 8H:0 | KOH

I Pb(NOs) Ti(OCyHs)y| ZrOCL - 8H,0 | KOH

I | Pb(CH3COO), + 3H:0 | Ti(OC,Hs)y|  Zr(OC4Ho), KOH

Zr(OCHy)s KOH

v Ph(NOs)-
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Fig. 1. SEM micrographs of products formed with various starting materials(A: Type I, B: Type 1, C: Type IO, D:
Type 1V, reaction time: 2h, concentration of a mineralizer: 9wt% KOH, at 180C).
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powders various

C
A
B
&+ + *+
*
A f/\ A
nv i CY) /v e

2e

Fig. 3. XRD patterns of products formed with various
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starting material: Type IV, raction time: 2h,
concentration of a mineralizer: 9wt% KOH, at
160°C).
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Fig. 7. SEM micrographs of products formed by the
hydrothermal reaction(A: without pre-reation,
B: with pre-reaction, starting material: Type
IV, reaction time: 2h, concentration of a
mineralizer: 9wt% KOH, at 1507T).
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Fig. 8. XRD patterns of feedstock with various pre-
reacetion times at room temperature(A: 2days,
B: 10days, C: 20days, D: 30days, starting ma-
terial: Type IV, concentration of a mineralizer:
9wt% KOH).
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Fig. 9. Densification behavior of the PZT ceramics
with ‘sintering temperature for a 2h sintering
(hydrothermal
Type IV, reaction time: 2h, concentrationof a
mineralizer: 9wt% KOH, at 200°C).
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