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ABSTRACT

In the presenl study adding hydroxypropyl celluose as dispersant to the ethanol selution of Zr-n-butoxide
prior to starting the hydrolysis reaction, spherical and submicrometer sized hydrated zirconia powders were
synthesized successfully. But syntesized hydrated zirconia powders were soluble considerably in ethanol used
as washing medium. Washing once the powder with plenly amount of water after washing Lhrice it with acetone,
reaclion mother solution remamed hetween the particles was effectively removed and the particles were conver-
ted 1o insoluble state to ethanol at the same time. As a result of such washing processes 1l was able to prevent
the formation of polydispersed, agglomerated and multiplet particles almost always even when such concentrated
solutions of Zr-n-butoxide as 0.5M were hydrolyzed.
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Fig. 1. Scanning electron micrographs of hydrated zirconia powder synthesized by hydrolysis of Zr(n-OCHy)
ethanol solution without adding of HPC. Zr(n-OC,Hy). was hydralyzed with 3 fold mole of hydrolysis water
diluled m ethanol.
A) 0.05M alkoxide, 0.5 M hydrolysis water of 5 mi/min flow rate
B) 45M alkoxide, 0.5 M hydrolysis water of 5mi/min flow rate
C) 0.7M alkoxide, 1.5 M hydrolysis water ol 20 mi/min flow rate
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Fig, 2. Scanning electron micrographs of hydrated zirconia powder synthesized by hydrolysis of Zr{n-OC,Hg)
ethanol solution with adding of HPC. 0.3 M Zr{n-OC;Hy), was hydrolyzed with 5 m{/min flow rate of 3
fold mole of 0.5 M hydrolysis waler diluled in ethanol.
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Fig. 3. Effect of HPC addition on avolding of multiplet
formation in synihesizing hydrated zirconia pow-
der. 0.3 M Zr(n-OC,Hy}; was hydrolyzed with
5 mf/min flow rate of 3 fold mole of 0.5 M hy-
drolysis water.
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Fig. 4. Effect of HPC addilion on aveiding of multiplet
formation m synthesizing hydrated zirconia pow-
der. 0.5 M Zr{n-OC;H,), was hydrolyzed with
5 mi/min flow rate of 3 fold mole of 0.5 M hy-
drolysis water.
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Fig. 5. Effect of HPC addition on particle size in syn-
thesizing hydrated zircoma powder. Zr(n-OCHg}y
was hydrolyzed with 3 told mole of 0.5 M hy-
drolysis water.
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Fig. 6. D5C and TGA curve of hydraled zirconia
powder.
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Fig. 7. Gas chromatograms of hydrated zirconia powder

A) From gas evolved by heat treating the powder [or 1 hour. AL) At 120C, A2) At 180%C, A4) At 300T,
A3) From purged air, obtained afler drying and washing the powder with air at 180T for 1 hour

each

B) From wash liquid obtained after washing the powder, B1) With acetone, ane time washing, B2) With
acetone, three times washing, B3) With water, one time washing after washing three times with ace-

tone

() From wash water obtamined by washing the powder heat treated lor 1 hour, C1) At 80%, C2) At 1207,

C3) At 180T

A): Alr, Ac): Acetone, B): Butanol, C): COy, E) Ethanol, H): H:0
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Fig, 8. IR spectra of wash water of dried hydrated zir-
conia powder. Hydrated zirconia powder was
dried at 180T for 1 hour to expel adsorped
water, ethanol and hutanol. Then 1g of dried
hydrated zirconia pywder was dispersed ultra-
sonically in 10 m/ of water for 1 hour. Finally
the suspension was centrifuged to get wash wa-
ter.
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