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Abstract: In preparing PSZT powder by hydrothermal synthesis, effects of reaction temperature, concentration of raw materials and mineralizer on
crystallinity, particle size distribution, and dielectric constant were investigated. By varying the concentration of mineralizer and the ratio of Pb to Sr
or Zr to Ti, crystalline PSZT powder, having the mean paticle size of 0.3~15 u#m, was prepared by hydrothermal synthesis in the temperature range
of 120~200 C for a 2h reaction. PSZT ceramics, having dielectric constant of 1000~3000, were prepared at 1150 T for a 2 h sintering reaction of the
PSZT powders. Experimental results showed that the weight mean particle size of 05 #m was obtained when the concentration of KOH in the solution
was 10 wt %, and the ratio of Pb to Sr was 0.95/0.05, that of Zr to Ti was 052/0.48. It also showed that the ceramics of dielectric constant of 2900
were prepared through sintering of this PSZT powder. Size of PSZT particles became smaller with its narrow distribution as the concentration of KOH
increased up to 10 wt %. However, it came to be larger at this concentration and above. By adding small amount of Sr that would not affect the
crystallinity of particles we can improve dielectric property of sintered materials. Addition of Zr may shift the major crystal phase of synthetic PSZT
powder from tetragonal to rhombohedral phase.
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Figure 1. Experimental procedure[11].
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Figure 2. XRD patterns of PSZT powders with various concen-
trations of KOH (Zr/Ti = 0.52/0.48, Pb/Sr =0.95/0.05).
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Figure 3. Mean particle size of PSZT powders with various
concentrations of KOH (Zr/Ti = 0.52/0.48, Pb/Sr = 0.95/0.05).
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Figure 4. XRD patterns of PSZT powders with various Pb/Sr
ratios.
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Figure 5. Particle size distribution of PSZT powders with
various Pb/Sr ratios (9 wt % KOH and Zr/Ti=052/0.48 at 160
C for 2 h hydrothermal reaction).
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Figure 6. XRD patterns of PSZT powders with various Zr/Ti ratios.
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Figure 7. Unit cell volume of PSZT powders with various Zr/Ti
ratios (9 wt % KOH, Pb/Sr= 095/005 at 160 T for 2 h
hydrothermal reactions).
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Figure 8. Mean particle size of PSZT powders with various
Zr/Ti ratios (Pb/Sr = 0.95/0.05).
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Figure 9. Particle size distribution of PSZT powders with
various Zr/Ti ratios (9 wt% KOH, Pb/Sr = 0.95/0.05 at 160 C for
2 h hydrotermal reaction).
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Figure 10. Density changes of sintered PSZT ceramics with
various temperature for 2 h sintering time (9 wt % KOH, Pb/Sr
=0.95/0.05, Zr/Ti=052/048 at 160 T for 2 h hydrothermal
reaction).
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Figure 11. Density changes of sintered PSZT ceramics with
various sintering time at 1150 C (9 wt % KOH, Pb/Sr=095/
0.05, Zr/Ti = 052/0.48 at 160 C for 2 h hydrothermal reaction).
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Figure 12. Density and dielectric constant changes of sintered

PSZT ceramics with various KOH conc. (Zr/Ti = 052/0.48, Pb/Sr

=0.95/0.05 at 180 C for 2 h hydrothermal reaction).
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Figure 13. XRD patterns of products with various Pb/Sr ratio
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Figure 15. XRD patterns of products with various Zr/Ti ratios
(Pb/Sr=095/0.05, 9 wt % KOH at 160 T 2 h hydrothermal
reaction).
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