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ABSTRACT

Continuous synthesis process for monodispersed zirconia powders with ultrasonic wave mixing was developed.
Reactant solutions were flowed through a T-tube with small diameter and then mixed in a microscale with
ultrasonification. Reaction and aging were followed during the mixed solution of reactants is in plug flowing
through a narrow long teflon tubing. Zr(n-QCHs), m ethanol and H,O in ethanol were used as reactants.
From this process monodispersed, spherical, non-agglomerated, singlet hydrated zirconia powders with 0.6 pm
average size were ohtained. Geometrical standard deviation of the particle size distribution was less than 1.2
with ultrasonic mixing, and the geometrical standard deviation was not affected by the flow rate of the reactants.
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Fig. L. Schematc represenlation of continuous process
for processing of monodispersed zirconia pow-
ders.
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Fig. 2. Batch processing of hydraled zirconin powder
by hydrolyzmg ethanol solution of Zr(n-OC,Hy},
(without adding of HPC) with hydralysis waler
diluted in ethanol.
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Fig. 3. Scanning electron micrographs of hydrated zir-
conia powders. 0.15 M ethanal solution of Zr{n-
(QC.H.), containing 0.2 g¢/f HPC was hydralyzed
with 0.5 M hydrolysis water diluted in ethanol.
{A) By contmuous process with combined ultra-
somie muxer reactor, flow rale was 3 ml/min.
(BY Same ag (A), but flow rate was 9 mé/mm.
(C) By continucus process with static mixer
reactor®™, flow rate was 3 mi/min.

(DY By batch process'™.
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Fig. 4. Mean particle size of hydraled zirconia powder
synthesized by continuous process. 0.15M
ethanol solution of Zr(n-OC;Hy); containing 0.2
g/l HPC was hydrolyzed with 0.5 M ethanol
solution of H,0.
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Fig. 5. Geometrical standard deviation ol particle size
distribution of hydraled zirconia powder syn-
thesized by continuous process. (.15 M ¢thanol
solulion of Zr(n-OC,Hy), conlaining 0.2 g/f HPC
was hydrolyzed with 0.5 M elhangl solution ol
H.0.
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Fig. 6. Scanning electron micrographs of spray dried hydrated zirconia powders. 0.15M ethanalic solution of
Zr(n-OC,H,), containmg 0.2 g/f HPC was hydrolyzed with 0.5 M ethanolic solution of H,O at flow rate

of ¢ mi/min.
(A) Spray dned granules
(B) Surface of a granule

(C) Primary particles from spray dried granules after ultrasonically redispersed in ethanol.
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