Journal of the Korean Ceramic Society
Vol. 16, No. 3, 1879
Printed in Republic of Korea

&A|8kst HHHoO| |5t oby el Zr0,9]
Hz= & EMo s o3
HaH, Haq)

CRESHEY A 25w
(1979 59 159 FH)

Preparation and Characteriztion of Stabilized
710, by Wet Chemical Methods

Seung-Beom Jeon, Su-11 Pyan
Dept. of Material Science, Kaorea Advanced Institute of Science
(Recejved May 15, 1979

ABSTRACT

This study was to explore the characteristics of 6 mole 9 CaO stabifized ZrO, prepared hy wet chemma] met-
hods. The results of the experiments were as follows:

1 The powder caleined at 1000°-1100°C was partly agglomerated. The morphology of agglomerate was spherical
of 0.5-1 gm in size for Hot Petroleum Drying Method, chain-like of 1-Zum for Freeze Drying Method, and
irreqular of 2-3pm for Coprecipitation Methad,

2 Optimum calcining conditions for powder prepared by wet chemical methods were found: 1100°C, 2h in air
for Hot Petroleum Drying Method and Freeze Drying Method, and 1000°C, 2h in air far Coprecipitation
Method,

8 When specimen was calcined at 1000°-1100°C in air for 2h and then sintered at 1600°C in air for 4h, the spe-
cimens prepared by wet chemical methods showed a high sintered depsity (94% of theoretical density) and
a low open porosity (<0.8%); however, the sintered density of the specimen prepared by Oxide Wet Mixing
Method was 90%. '

4 The amount of cubic phase of sintered body prepared by wet chemical metheds was observed to be higher than
the one prepared by Oxide Wet Mixing Method.

5 It was found that Hot petroleum Drying Method, Treeze Drying Method and Coprecipitation Method were
nearly the same in respect of the results of stahilization grade and sintered density of CaO-stahilized ZrO,.
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Table 1. X-Ray Diffraction Analysis for Calcium
Acetate, Zirconyl Acetate, and Mixed
. Acetate Salt Prepared by Hot Petroleum

Drying Method

: " Thermal
arers, | meatment Finding
in air for 1h
300°C amorphous form
Caleium 500°C CaC(y
Acetate 600°C | CalOy
CaD-+Ca(OH )+
800°C 2CO:
200°C amorphous form
Zirconyl 420°C amorphous form
Acetate metastable tetragonal
ceta 600°C ot
RO0°C monoclinic ZrO;
94mole % 200°C amotpbous form
Zirconyl 400°C amorphous form
Acetate
4-pmole % 600°C metastable cubic ZrOg
Calcium Acetate 700°C metastable cubic ZrOs
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Tahle 3. Specific Surface Area and Particle Size of ZrO; Powder prepared by Wee Chemical Methods as a
Function of Calcination Temperature
Preparatien Calcination Theoretical density Specific surface Particle**
methods temperature T(°C) p {g/em?) area s (m%/g) size d (um)
: X
[ .
! Hot Petrolem Drying 1000 5.89 5.32 .19
1100 5. 88 2.02 0.51
| Method 1200 5.8 1.5¢ 0. 64
I o
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“Table 4. Sintered Density, Amount of Cubic Zirconia and Open Porosity of 6 Mole % Ca0-Doped ZrO; Powder
Caleined at 1000°—1200°C in Air for 2h and Sintered at 1600°C in Air for 4 h

. . Relative
. Calcmation Sintered Theoretical* o | Amount of Open
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Fig. 5 Microstruciures of sintered body for 6 mole % CaQ-doped ZrQ; powder prepared by Hot
Petroleum Drying Methed (a), ¥reeze Drying Method (h), Coprecipitation Method (c),
Oxide Wet Mixing Method (d), calcined at 1000—1100°C in  air for 2h, and sintered at
1600°C in air for 4h. Polished and thermally etched at 1450°C in air for 30 min 400x
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