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Abstract A stable suspension with a colloidal ZrO. particle was prepared by an
adsorption of PVA and investigated to the effects of PVA on the dispersion and particle
growth within suspension. With a suspension added the optimum concentration of PVA
(about 500 ppm in this study), it was shown the property of a stable sol due to the for-
mation of adsorbed PVA layer on surface and the reduction of an agglomeration among
the particles. Most of nucleation in colloidal ZrO, were occured in the early stage of
hydrolysis reaction and the plate-like monoclinic ZrQ, particle were grown with an aging
time. The rate of particle growth and yield for a reaction were decreased with an addition
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of PVA. The compact prepared from well-dispersed suspension by an addition of PVA
was contained the homogeneous particle arrangement and pore distribution.
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Fig. 1. Optical micrographs of powder dried from the suspensions aged at 96°C for 96 h, which

was added the PVA of a concentration with (a

) 0 ppm, (b) 100 ppm, (¢) 500 ppm and (d)

1000 ppm.
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Fig. 2. Transmission electron micrographs of suspensions aged at 96°C for 96 h, which was added
the PVA of a concentration with (a) 0 ppm, (b) 100 ppm, (¢) 500 ppm and (d) 1000 ppm.
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Table 1

Settling height of suspensions with PVA concentration

PVA 0 ppm 50 ppm 100 ppm 500 ppm 1000 ppm
concentration

Sediment relative 095 1.00 0.83 0.74 0.90
hight
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Fig. 3. Morphological development of particles in suspension with variation of aging time at 96
‘C: (a)and (b) 48 h (c) and (d) 96 h, and (e) and (f) 144 h. The suspension of (a), (c) and
{e) were not contained PVA, and (b), (d) and (f) were contained 1000 ppm PVA.
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Fig. 4. Change of pH with an aging time in
suspensions of (a) without PVA and (b)
with an addition of 1000 ppm PVA.
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Fig. 5. Change of sediment weight with
aging time and PVA concentration.
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Fig. 6. X-ray diffraction pattern of ZrO,
powder aged at 96°C for 96 h without an
addition of PVA.
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Fig. 7. Scanning electron micrographs for a particle arrangement in dried powder at 70°C pre-
pared from the suspension aged at 96°C for 96 h with an addition of (a) 0 ppm PVA, (b) 100
ppm PVA, (c¢) 500 ppm PVA and (d) 1000 ppm PVA.
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