Journal of the Korean Ceramic Society
Vol.27, No.s, PP.361—368, 1990

g’é:' Ho E I'”_I_&I' Zr02+3m/0 YEOH;” _'_x_”ol EA'{(
MUY Zirconia 212 o4

sriz-0 8y
AR E AT 2o
(19904 2% 139 %)

fJ

Properties of the System ZrQ,+3m/o Y.0, Powder Prepared by

Co—precipitation Method{I) ;
Stability of Tetragonal Zr(, Powder

Gi—Gon Hong and Hong—Lim Lee

Dept. of Ceramic Engineering, Yonsel University
(Received February 13. 1890)

(=]
4L

Y:0.4¢ AS4E 4T } . ﬁ) AEaEl ZruOH mm kg AR Ax,
1 T 04«?“44041 = YA Zr0e A=A gokes], pH ot 79 24
wlg Zr0,9) Ak X 2258 600°C e A 142 el Fhisle] A

A4 %S9
0.

6—0.8um 2} 45~T0m?/g ¢) 9ict.

ABSTRACT

The properties of the powder of ZrO,+3m/o ¥.0, system prepared by co—precipitation method at the pH

values of 7,9, 10 and 11 were investigated. ZrQCl; - 8H.0 and YCl,

- 6H.0Q were used as starting materials and

NH,OH as a precipitation agent, Zirconlum hydroxide near by Zr{OH), structure showed more excellent

crystallinity and lower formation temperature of tetragonal Zr(;. In the range of this study, cubic ZrO, was not

formed and stahillity of tetragonal ZrQ, prepared in the condition of pH 7 was most excellent. Average particle

sizes and specific surface areas of tetragonal Zr(; powders,
hydroxides at 6007C for ih, were 0.6—0 8¢m and 45—70m*/g, respectively.
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Fig.1. X-ray diffraction patterns of ZrQ:(+Xm/o Y,0s)powders prepared by co—precipitation method and
calcined at various temperatures.
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Fig 3. X—ray diffraction patterns of zirconium
hydroxides as a fonction of pH.
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Fig.4. TEM photographs representing morphologies of zirconium hydroxides as a function of pH.
(a) pH=7, (b} pH=9, (¢) pH=10 and (d} pH=11
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Table 1. Specific Surface Areas of Co—Precipitated
Powders in the System ZrQ.+3m/e Y.0, as
a Function of pH.

pH Spocille Surface Arcam®/g;
7 344
9 261
10 254
| 1 297

Table 2. Thermal Analysis Results on  Zircenium

Hvdroxides as a Funclion of pH.

Dﬁehydratl({n Crystalhzan’on Weight Loss
4 Temp of Temp ol by TG
b Structural Water Tetragonal (o

by DTA(C)  |Zr0, by DTAIT: s
7 138 420 0 18.90
9 125 43¥ 5 17 75
10 120 427.5 18.75
11 | 157 415.5 15 30
*Theorelical Weight Loss of ,57ZrO(OH), -0 03
2Y0H., 13 12%
“Theoretical Weight Loss of 9 977ZriOH}, +0.03 >
2V 0O, 22 4%

"DTA TG Healmg Rale 10T /mun

Fig.5. TEM diffraction patterns

of zirconium hydroxides as a function of pH.

{(a} pH=7, (b pH=3, (¢) pH=10 and (d) pH=11
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Fig.6. Crystallinity of zirconium hydroxides predicted
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Table 3. Particle Size Distributions and Specitic
Surface Areas of Zr0,+3m/o Y.0; Powders
Calcined at 600%C for 1h

Particle Size |Average Particle| Specific Surface

pH Range {(um) Size {pm} Area (m%/g)

7 0.28—-1.60 0.74 45.6
] 0.40—-2.76 b7 68.7
10 0.36-2 97 07 T
1 0 30—2.55 0.60 09.4
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Fig.8. Scherrer line broadening crystallite size of
70, measured from tetragonal ZrQ, (101}
line as a function of heat—treatment tempera-
ture ; soaked for 1h al each temperature.
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