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Abstract Pb(Zr, s Tie4)0s (PZT) ceramics were prepared with uniform particle size of
1~3 um by hydrothermal synthesis at various conditions, such as hydrothermal reaction tem-
perature, concentration of mineralizer and reaction time. PZT ceramics were formed above
180°C for 2 hrs reaction using 10 M KOH solution as a mineralizer, but reaction condition was
slightly different by starting materials. Morphology and characterization of PZT powders were
investigated by XRDﬂ and SEM. By increasing the reaction temperature, KOH concentration

and reaction time, the composition of the PZT phase tended to be homogeneous phase.
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Table 1

A, o171, 474

Advanced oxide powder process comparison [8]

Conventional Sol - gel Coprecipitation Hydrothermal
Cost Low-moderate  High Moderate Moderate
State of development Commercial R &D Commercial/ Commercial/

demonstration demonstration

Composition control Poor Excellent Good Excellent
Morphology control Poor Moderate Moderate Good
Powder reactivity Poor Good Good Good
Purity (%) < 995 > 99.9 > 99.5 > 99.5
Calcination step Yes Yes Yes No
Milling step Yes Yes Yes No

A(OH), + B(OH)sﬁ—)

A(OH),.+ B(OH),, 32 ABO, [8]
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PZT Al Abgdl Ate &5F Aeal
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Combination of starting materials for the hydrothermal reactions

Type Starting materials Mineralizer
A B C

I Pb(CH,COO), - 3H,0 Ti(OCHo), ZrOCl, - 8H,0 KOH

H Pb(N03)2 TI(OC4H9)4 ZrOClz . SHZO KOH

m Pb(CH,COQ), - 3H.0 Ti(OCH,), Zr(OC,H,), KOH

v Pb(NO;), Ti(OCH,), Zr(OCH,), KOH
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Fig. 1. XRD patterns of products formed at

different temperature (A : 150C Type I,

B :150°C Type 11, C : 180°C Type I and D

1 180°C Type II, reaction time : 2 hrs, 10
M KOH 20 vol% ).
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Fig. 2.-XRD patterns of products formed

with different adding amount of 10 M KOH

(A 110 vol%, B : 20 vol%, C : 30 vol% and

D : 50 vol%, using Type I, reaction time
2 hrs, at 150°C ).
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Fig. 3. XRD patterns of products formed

with reaction time (A : 1 hr, B: 2 hrs, C: 5

hrs and D : 10 hrs, using Type NV, 10 M
KOH 20 vol%, at 150C ).
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Fig. 5. XRD patterns of products formed by

using various starting materials (A : Type

I, B:Type O, C: Type M and D : Type

IV, reaction time . 2 hrs, 10 M KOH 30 vol
%, at 150°C ).
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Fig. 6. SEM micrographs of PZT powders

formed by the hydrothermal reaction (A :

180°C and B : 200°C, Type O, 2 hrs, 10 M
KOH 20 vol%).
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Fig. 7. SEM micrographs of PZT powders

formed by the hydrothermal reaction (A :

10 M KOH 20 vol% and B : 10 M KOH 50
vol% , using Type 1, 2 hrs, at 180°C).
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Fig. 8. SEM micrographs of PZT powders

formed by the hydrothermal reaction (A :

Type M, 10 M KOH 20 vol%, 2 hrs, at 180

¢ and B : Type IV, 10 M KOH 20 vol%, 10
hrs, at 150°C).
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