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Abstract PSZT powders having the particle size of 0.5~5 um with cubic shapes, were
prepared by a hydrothermal reaction in the temperature range of 150~190°C for a 2 h re-
action. Experimental results showed that as the reaction temperature increased, the nuclea-
tion and crystal growth were accelerated and the the particle size became larger. However,
the particle size became smaller with its narrow distribution as the concentration of a min-
eralizer (KOH) increased. It was possible to reduce the reaction temperature by increasing
mineralizer concentrations. With increase in Zr/Ti ratio, the major crystal phase of

synthetic PSZT powders was seen to change from tetragonal phase to rhombohedral phase.
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Fig. 1. Schematic diagram of experimental
procedures for preparation of PSZT pow-

ders.
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Fig. 2. XRD patterns of products formed

using 9 wt% KOH with Zr/Ti=0.52/0.48

and Pb/Sr=0.95/0.05 for a 2 h reaction

at various reaction temperatures (A : at

130°C, B:at 140C, C:at 150C, D: at
160°C, E : at 190°C).
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Fig. 3. SEM micrographs of synthetic
powders formed at different reaction tem-
peratures using 9 wt% KOH with Zr/Ti=
0.52/0.48 and Pb/Sr=0.95/0.05 for a 2 h
reaction (A :at 140°C, B: at 190°C).
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Fig. 4. XRD patterns of products formed

with various concentrations of a mineraliz-

er using Zr/Ti=0.52/0.48 and Pb/Sr=0.95

/0.05 for a 2 h reaction at 180C (A :

with 3 wt% KOH, B : with 5 wt% KOH,

C: with 6.5 wt% KOH, D : with 11 wt%
KOH).
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0.48 and Pb/Sr=0.95/0.05 for a 2 h reac-
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Fig. 6. Particle size distributions of PSZT
powders formed with different concentra-
tions of a mineralizer using 9 wt% KOH
with Zr/Ti=0.52/0.48 at 180°C (A : with
5 wt% KOH, B : with 11 wt% KOH).
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Fig. 7. XRD patterns of products formed
with various reaction times using 6.5 wt%
KOH with Zr/Ti=0.52/0.48 and Pb/Sr=
0.95/0.05 at 170C (A :for 0.5 h, B: for
15 h, C:for 4 h).
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Fig. 8. SEM micrographs of PSZT pow-
ders formed with different reaction times
using 65 wt% KOH with Zr/Ti=0.52/
0.48 and Pb/Sr=0.95/0.05 at 170C (A :
for a 1.5 h reaction, B:for a 4 h reac-

tion).
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Fig. 9. XRD patterns of products formed
with various Zr/Ti ratios using 9 wt%
KOH and Pb/Sr=10.95/0.05 at 160°C (A :
Zr/Ti=0.40/0.60, B : Zr/Ti=0.52/0.48, C :
Zr/T1=0.60/0.40).
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