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ABSTRACT

Conditions for formation of perovskite Pb(Zr 5,Tig45)03 phase by the hydrothermal synthesis are investigated. Pb(Zr; 5;Tig 45)O05
ceramics were synthesmed by hydrothermal process above 180°C for 2 h reaction using 5~30 M KOH solution as a mineralizer.
Particle size increases in proportion to the mineralizer concentration. As a result of EDX analysis, PZT powders synthesized using
50 M of KOH as a mineralizer were considered as 2.42 mol% K doped-PZT powders. And 2.42 mol% K doped-PZT has much higher
mechanical quality factor than undoped PZT ceramics. The sintering properties showed 7.987 g/cm3 of sintered density and 3~4 um

of grain size.
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Fig. 1. Flow chart of experimental procedure.
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Fig. 2. Schematic diagram of hydrothermal reactor.
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Fig. 3. XRD patterns of PZT powders with KOH mole ratio; (a)
3.5 mol, (b) 7 mol, (¢) 14 mol, (d) 20 mol, () 35 mol,
and (f) 50 mol.
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Fig. 4. XRD pattern of sintered PZT pellet with KOH mole
ratio; (a) 14 mol, (b) 20 mol, (c) 35 mol, and (d) 50 mol.
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Table 1. EDX Analysis of PZT Ceramics with 50 mol and
70 mol of KOH Concentration

KOH Pb(1)  Zr(0.52)  Ti(0.48) K(0)
Somol 10138 05163 04981 0.0242
70mol 10425 05203 04713 00254

Fig. 5. SEM photographs of PZT powders with KOH mole
ratio; (a) 7 mol, (b) 14 mol, (c) 35 mol, and (d) 50 mol.
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Fig. 6. Particle size of PZT powders and pH value of resultant
as a function of KOH contents.
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Fig. 8. Sintered densities as a function of sintering temperature.

Table 2. Electrical Properties of Sintered PZT Ceramics
Measured at 1 kHz

Composition I()gjgz?)] K, & Qmn '
Pb(Zto5,Tipag)O; 7987 0.42 989 147
Pb(ZrosTious)Os 5 47 0.46 995 546

+2.42 mol% K
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Fig. 7. SEM photographs of PZT sintered body with given sint
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