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Abstract Porous alumina specimens with 80~92 % relative densities were prepared from
ultrasonic spray pyrolyzed alumina powders by sintering at 1600° ~1700°C. The exaggerat-
ed grain growth appeared to high sintering temperature and long soaking time. The
microstructural development during sintering was investigated using image analysis. In the
study of grain growth kinetics for sintering for spray pyrolyzed alumina powder, the

activation energy for normal grain growth was 386.77 kJ/mol.
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Fig. 1. SEM photograph of starting
alumina powder which was synthesized

with ultrasonic spray pyrolysis method.
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Table 1

Characteristics of starting alumina powder

Property Analytic value Analytic method

Crystalline phase a-AlO, Powder X-ray diffraction
Mean particle size (standard deviation) ( #m) 0.61 (0.34) X -ray sedimentation
Specific surface area (m?/g) 19.32 N, adsorption BET method
Primary particle size (nm) 78.03 BET derived calculation
Mean crystallite size (nm) 10.08 X-ray line broadening
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Fig. 2. Relative density variation of AlQ,
as functions of sintering temperature and

soaking time.

£ Hold, 1650°% 1700Cel A= o|xch
oF7d Z718bed 90.07 92.8 %9 AW U=
2 =t} o37)el4 1600° A 1650CE
50C 7t we] 44 2= I7HF Ho
1650° o) 4 1700°C2 Z7}E wje] F7}Zo)
Hs 2 AE 4 5 ook olet e 24
UE ZAfgE o8 84 450 EAEREH
AAE AR o duize= d& 5 9l
95~98 % Wx[21-23] B} e, o]
BE odBs EAzRe wE YA
) A=rl 47 %2 2 7|dEE e
Az+=c[24]

fuoox e e B>

3.2. w7z W3}

Fig. 3oll= 1600° 2} 16507C4 180% A
A AR mHTFxE SEMoez A3

’ g O m
Fig. 3. SEM photographs of ALQ; sintered

at (a) 1600°C and (b) 1650°C for 180
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Fig. 4. Optical and SEM photographs of Al,O; sintered at 1700°C for (a), (b) 60 min, (c)
(d) 120 min, (e), (f) 180 min, and (g), (h) 240 min.



330

350
Sintering Temperature (a)
0 —a— 1700°C .
—e— 1650°C
g zl| —— 1600 -
8 20
7] Z 4 2
£ kK
g s 4
40\ L
20 4
of 4
1 2 2 Sl —_ I
50 100 150 200 250
Sintering Time (min)
Sintering Temperature (b)
—a— 1700°C
7 —e— 1650°C
N i
& ¢
(7}
c
g 4
o
L
3 -
2 :
50 100 200

Sintering Time (min)

Fig. 5. Graphs of average grain size ver-

sus sintering time at various sintering

temperatures of ALQOs: (a) normal scale

of both normal and abnormal grain

growth region and (b) log scale of nor-
mal grain growth region.
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