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Abstract Influences of the starting salts on the phase and morphology of the Pb(Zr, T1)O. powders pre-
pared by ultrasonic spray pyrolysis were studied. The phases of the powders prepared from the combina-
tion of metal nitrate(or oxynitrate), acetate(or oxyacetate), and alkoxide were the Pb(Zr, Ti)O; with or
without minor PbTiO.. The pores on the surface of the spherical particles increased with the nitrate con-
tent in the starting solution and their formation was thought to result from the decomposition character-
istics of metal nitrate. Pb acetate, Zr oxyacetate, Ti oxynitrate, and Ti (isopropoxide+ acetylacetonate)
was suitable as the starting salts for the preparation of Pb(Zr, Ti)O; powders by ultrasonic spray pyrol-
ysis in the viewpoint of the phase and morphology of the powders.
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Fig. 1. Schematic diagram of the experimental appara-
tus
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Table 1. Various source materials for the preparation of PZT powders by ultrasonic spray pyrolysis

used in this study.

Pb Zr Ti
NNN Pb(NO;), ZrO(NOs). TiO(NOs),
AAN Pb(CH:COO), - 3H,0 ZrO—(CH,COO0), TIO(NO,).
TiI(OCH(CHs)2)s+
AAA Pb(CH,COO). B ZrO—(CH:COO), CH.COCH,COCH,
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Fig. 2. X-ray diffraction patterns of the powders pre-
pared from NNN and ANN source solutions at 900°C
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Fig. 3. X-ray diffraction patterns of the powders pre
pared from AAN and AAA source solutions at 900°C
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Fig. 4. X-ray diffraction patterns of the powders pre-
pared from AAA source solutions at {a) 700 and (b)
800C
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Fig. 5. Scanning electron micrographs of the powders prepared from NNN, ANN, AAN, and AAA source solutions
at 900°C
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Fig. 6. Particle size distribution of the powders pre-
pared from AAA source solution at 900°C. {(dme. and ¢
are arithmetic mean diameter and standard deviation
of the particle diameters, respectively.)
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Fig. 7. Scanning electron micrographs of PZT sintered
at (a) 1100 and (b) 1200°C for 3 hrs. (the powders
prepared from AAA source solutions at 900°C.
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