Journal of the Korean Cevamic Society
Vol. 26, Ne. 2, pp- 210 ~ 220, 1989.

SEHeZ HITet ALO;-15v/0 Zr0,(+3m/o Y,0,)H 2% EYN

.E’.
o

72
daisn TR &

i

b
)
iR

o~
=)
oD
&
e
—
=
e
W
e
i
-+ g
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ABSTRACT

The properties of the powder of ALO;-15v/0 ZrOy{+3m/o Y.0,) system prepared by co- precipitation
method at the pH values of 7, 9, 10 and 11 were investigated. Al (SQ,); - 18 .0, ZrOCL, - 2 H,0 and YCL, -
6 H:0 were used as starting materials and NH,OH as a precipitation agent. Zirconium hydroxide decreased the
specific surface area of aluminum hydroxide of AIOOH type, while increased the specific surface area of
aluminum hydroxide of Al{OH), type, and formed co-network structure of Al—{0O-Zr type with the aluminum
hydroxides. The rate of transition to & — AlLO; from co - precipitated materials occurred in the order of 7510,
9 and 11 of pH values. Al;O; and Zr0, interacted to bring about coupled grain growth, and the growth of Zr0,
crystallite size rapidly occurred within & - Al,Oy matrix. Segregation did not occur in the system ALQ,—15v/0
Zr0, (+3 m/o Y,0,) and Y,0, acted as a stabilizer to Zr(;. The lattice strain of tetragonal Zr0. was increased
by the constraint effect of AlQO; matrix.
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Fig.2. X -ray diffraction patierns of co- precipitated
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Fig.3. TEM photographs representing morphology of co - precipitated materials as a function of pii.
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Table 3. Change of Lattice Parameters and Cell Volume of Bayerite Prepared by Single
-Precipatation Method and Co-Precipation Method in Cendition of pH=11,

P on Methad Sest Lattice Parameteri A) VCIEH A
reparation Met pstem olurne R
P : ; a—axs - c—axs | (A% (deg.)
Single ~Precipitation
N . . .
Method AlQO, only 5.062 8.671 4.713 206 86 90.27
Co—Precipitation Al0,—15v/0 Zr0, _ _
N 8. . 03, 87
Method (+3m/o Y,0,) 5 001 671 4.700 203.30 L 89
Table 4. Phases Formed on Heat-Trealment at — T 117 1 17 17171 11
Various Temperatures for 1h as a Function \ i T
of pH. (a) -— —302 5"
pHI 9
Temp, (°C 10 U
600  |Amorphous ¥ Yo a, X X g y
w “t
700 Amorphous|  y, T, v T 7x T \“f?\ o
800 |Amorphous .T Yo x, ¥ N
| 800 |Amarp ¥ 7 7 .
90¢ ¥, T v T | 6a2xT| 92T ] )
1000 »&T | T [&ngT| mxT 8
1100 a, 8, T §,4,T 4 x T i, x.T
1150 a, 8. T a, 0T a2, 6T a,0,x,T
1200 a,?, T &, 8T a, 8T s, 6. T
1250 &, T LET T L6, T 00 G
L o2 “ * A T O T e O N R O
*T=Tetragonal ZrO, 0 100 200 300 400 500 §o0
*subscript t=Trace Tennfec]

*subscript $=Small
*Heat —treatmient with 2 constant rate of 25T /min after
soakmg at 600°C for 2h, followed by air quenching
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Table 5. Phases and (hk]}) Used in Calculating Crystallite Sizes of AlLQ, from Scherrer

Line Broadening Method.

ol Heat—Treatment Temperature(C)

600 700 300 900 1000 1100 1150 1200

_ Phase — - - ¥ ¥ t 8 i
f (hk) - - - o) | on) | (200) (2000 | (200)

0 Phase ¥ ¥ ¥ ¥ d 1 g 8
{bkl) {400} (400) (400} o0y | (4.0.12) | {200 (200 (200)

10 Phase ¥ 7 i 7 7 d 4 g
{hkl) (400 (440) (440) {44 {440) (200} {200) {200

" Phase 7 7 7 7 7 é g g
{(hkI) {440) {440) (440) {440} {440) (200} {200} (200

Ager 7-1]-7‘5L d2ols mARE tlhelg] A9V uim
Hol 79l A%% Aog5olve] 28255 a
-ALG2 Fd2=7 100TH Fekzlex, pH7} 4, 10,
113 ALE 2a-ALGY Ed-257 150THE o Fof
Aed o7& Zr,7} Aol dEe|vel s a- ALOEY
reconstructive transition 2 #H¥g 7] w Ee|rl, =3l

Rl ® pHiT
aal 0o pHi 9
394 m pHi10
30l 0 pH:

Grystaiite  Size(nm)
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Fig.9. Scherrer line broadening crystallite size of AlLQ,
as a function of heat - treatment temperature
; soaked for 1h at each temperature.
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Table 6, Phase and Surface Areas of Al,O;—15v/0
Zr0;{+3m/o Y,0:) Powders as a Function
of pH after Heat—Treatment at 1250C

Soaking Specific Surface
pH Time Phase Area
(miin) (m’/g)
7 60 ¢, T 5.7
g9 80 a, T 56
10 80 2, T 10.2
11 120 o, T 8.2
+ g=a—ALO,

+ T=Tetragonal Zr(,
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Table 7. Particle Size Distributions as Functions of Aozl 225 FA A zkel] 9lela g ALO, -15v/0 Zr0,
pH and Scaking Time al 1250°C (+3m/o T,004 Sate] ¥ Edds Qoiy 2dp
pH SOB}:IiIr:%l ’fime P}g;u]igée{j;z}e Avegilf:(;f;r{ticle morphology 2 wlEblglel, wjiwEe] Ao pH=y>
; P 353,011 - pH 10>pH=11>pH=94 #=4HZ =27 ehgod,
9 0 0 5—2 926 T TYAs z7= pH:10>pH:11>pH:7>pH:94
10 60 o 488—2.265 0.69 }T 1= = L’W“LEF pH7F 79l %3 v ERH L
11 120 4.165—3.170 0.76 2 pH =2e wgle] 713 34 L}E}}}OL} HEg7el

o,
—He

= EPF—HI HEsteh, oA € Fig. 10«14 L&o] pH

ic} (d}
Fig . 10. TEM photeographs representing morphology of ALO,-15vol% ZrQ.(+3mole% Y,0;) powders as
fumetions of pH and soaking time.
{(a) pH=7, soaking time ; 60 min. {(c) pH=10, soaking time ; 60 min.
(b) pH=9. soaking time ; 90 min. {d) pH=11, socaking time , 120 mixs.

*A=alpha alumina, T=tetragonal zirconia.
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Table §, Lattice Parameters of Tetragonal Zr(. Prepared by Co— Precipitalion Method.

Lattice Parameter( & Cell

0 - 5.120 | 5.250 | 1025 | 137.82 70, odly

3 7 5104 | 5.160 | 1.011 | 134.42 70, Y0,

3 7 5000 | 5.071 | 1.016 | 134.02
9 5.000 | 5.075 | L1016 | 133.94 | ALO.-15v/0 ZrO,
10 5.002 | 5.175 | 1.016 | 1M.17 (+3mio ¥.0s)
11 5.004 | 5178 | 1.016 | 134 36
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