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ABSTRACT
Zr0,, Y,03-doped ZrO, and CaO-doped ZrO, powders were prepared by hydrothermally crystallizing spherical ZrO, gel which had

been synthesized by thermal hydrolysis reaction. After the hydrothermal crystallization process, the formed crystallized powders
sustained its original spherical shape and had the mean particle size of 0.4 um. The particles were composed of about 10 nm sized
primary particles. The agglomeration strength between the primary particles appears very weak considering that the spherical particles
were broken into the primary particles during the pressing process. The particle shape, size, phase fraction and dopant content were

analyzed and crystallization mechanism of spherical gel was discussed.
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Fig. 1. SEM image of the ZrO, gel powder synthesized by
thermal hydrolysis process.
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Fig. 2. XRD patterns of the ZrO, powders hydrothermally
treated at 220°C with the hydrothermal treatment time
increased.

Fig. 3. SEM images of the ZrO, powders hydrothermally
crystallized at 220°C for (a) 0 h and (b) 20 h.
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Fig. 4. TEM bright field image of the ZrO, powder hydro-
thermally treated at 220°C for 4 h.
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Fig. 5. Primary particle sizes of monoclinic and tetragonal
phases and fraction of monoclinic phase in the ZrQO,
powders hydrothermally crystallized at 220°C as a
function of hydrothermal treatment time.
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Fig. 6. Fraction of crystalline phase in the ZrO, powders
hydrothermally crystailized at 220°C as a function of
hydrothermal treatment time.
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Fig. 7. SEM image of the fracture surface of the green compact
made by uniaxial 2pressing of the prepared ZrO, powder
with 1000 kg/cm” of applied pressure.
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Fig. 8. XRD patterns of (a) the 3 mol% Y,0;-doped ZrO,
powder and (b) the 8 mol% CaO-doped ZrO, powder.
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Fig. 9. SEM images of (a) the 3 mol% Y,0s-doped ZrO,
powder and (b) the 8 mol% CaO-doped ZrO, powder.

Fig. 10. TEM bright field image of the 8 mol% Y,0;-doped
ZrO, powder.
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Fig. 11. Amounts of Y and Zr in the hydrothermal solvent
filtered after hydrothermal crystallization as a function
of hydrothermal time.
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