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ABSTRACT. The fine particles of binary ceramic composite of titania-partially-stabilized zirconia(TPSZz)
were synthesized by ultrasonic spray pyrolysis at the various temperatures, compositions and concentrations
and the effects of process factors for synthesis on the characteristics of fine particles were discussed. The start-
ing salt solutions were prepared to have the ionic concentrations of 0.025~0.1 M aqueous solutions. The fine
particles were prepared to have the compositions of 90~97.5 wt% phAd™®.5~10 wt% of Ti® The tem-
peratures for particle synthesis were regulated to be 400€58€ a drying zone, 800~11%ID as a pyrolysis
zone. The produced fine particles were collected by a wet process and analyzed to investigate characteristic
properties after being dried. The compositions of ceramic fine particles were determined by Inductively Cou-
pled Plasma-Atomic Emission Spectroscopy(ICP-AES) technique and phases, morphologies and particle sizes
of those were investigated by Raman Spectroscopy, X-ray diffraction(XRD), Scanning Electron Micros-
copy(SEM), Transmission Electron Microscopy(TEM) and Particle Size Analyzer(PSA) techniques.
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Fig. 1. Schematic diagram of ultrasonic spray pyrolysis sys-
tem.
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(CH,),]4/ZrCl,0 - 8H,0 aqueous solution.
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Table 1. ICP-AES data of TPSZ fine particles prepared by ultrasonic spray pyrolysis

Ti contents(wt%) (800C-0.075M) Elements Con. (ppm) %

2.5 wit% TilzZr 16.1/728 2.2/97.8

5.0 wit% TilZr 35.4/817 4.2/95.8

7.5 wt% TilZr 48.8/764 6.0/94.0

10.0 wit% TilZr 57.5/593 8.8/91.2
(900-0.1 M) Elements Con. (ppm) %

2.5 wit% TilZr 11.6/524 2.2/97.8

5.0 wit% TilZr 27.6/662 4.0/96.0

7.5 wit% TilZr 32.9/532 5.8/94.2

10.0 wit% TilZr 62.4/684 8.4/91.6
(1000°C-0.025 M) Elements Con. (ppm) %

2.5 wit% TilZr 19.4/1200 5.1/94.9

5.0 wit% TilZr 47.0/982 4.6/95.4

7.5 wt% TilZr 69.9/1070 6.1/93.9

10.0 wit% TilZr 101/891 10.2/89.8
(1100°C-0.05 M) Elements Con. (ppm) %

2.5 wit% TilZr 8.44/359.0 2.3/97.7

5.0 wit% TilZr 45.6/1020 4.3/95.7

7.5 wt% TilZr 82.9/1040 7.4192.6

10.0 wit% TilZr 61.7/698.0 8.1/91.9

(unit: wt%)
Table 2. Particle size distributions of TPSZ fine particles prepared by ultrasonic spray pyrolysis
Ti contents Temp. 2.5wt% 5.0 wt% 7.5wt% 10 wt% Average
1000°C 0.3885 0.8923 0.4333 0.7442 0.6145
1100°C 0.7362 0.7153 0.6082 0.7803 0.7100
(unit: pm)
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