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Formation of Spherically Aggregated ZrO, Particles by Thermal
Hydrolysis of ZrOCl; Concentrated Solution
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Spherically aggregated ZrO, particles of about 1 um with narrow size distribution were obtained by hydrothermal treatment
of highly concentrated ZrOCI, solutions at 200°C following the heat-treatment at 300°C in air to dry. The aggregates are
Jjoined each other and are easily collapsed and dispersed to ultrafine particles of smaller than 10 nm by adding water before
drying. The powder composed of the aggregates maintaining the shape as well as formed at the stage of the hydrothermal
treatment was obtained when the ‘double structured vessel’ was employed for the hydrothermal treatment.
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Teflon container

Fig.1. Sealed decomposition vessels used for the

hydrothermal treatment,

(a) A set of ordinary vessel composed of a stainless
cover and a teflon container.

(b) A set of teflon containers used in a double struc-
tured vessel, which is put in a stainless cover same
as (a).
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Fig.2. Changes of the ratio of ZrO, formed by the
hydrothermal treatment for 24h with the treatment
temperature,

O : ordinary vessels were used,

@ . double structured vessels were used
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Fig.3. Monoclinic ZrO, produced by heating zirconyl

chloride hydrate (ZrOCl,-8 H,0) without any other H,0

at 200°C for 3 days.

(a) A powder X-ray diffraction pattern of the product
dried at 150°C for 24 h after the hydrolysis,

(b) TEM photograph of the product dispersed into
distilled water before drying
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at the temperatures ranging from 160° to 200°C.
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SEM photographs of the products heated at 300°C for 24 h after the hydrolysis with ordinary vessels
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Morphologies of the products treated at the same conditions as Fig.2 except using double struc-
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- Fig.6. Time dependences of ZrO, formation and
aggregated particle size by thermal hydrolysis of
4 M ZrOCl, solution at 200°C.
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Fig.7. Size distribution of aggregated m-ZrO, parti-
cle produced by heating 4 M ZrOCl, solution at 200°C
for 4h.
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