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Abstract—In this study, we investigated the effects of sol preparation process variables in order to control mi-
crostructure characterization of ¥-ALO; particles. Using aluminum isopropoxide as a starting material, we prepared y-AlO
(OH) sol solution through the process of hydrolysis/polycondensation, aging, peptization and then manufactured stable y-
ALO, particles at high temperature through thermal treatment at 600 °C. As a result of this study, we knew that aging
among the sol preparation step had an influence upon characterization of ¥-ALO, particles as well as Y¥-AlO(OH) particles.
According to aging, we could control the crystallinity and microstructure of y-AIO(OH) and y-ALO, particles. And we
could also control the size distribution of average y-AIO(OH) sol particle. The microstructure of Y¥-AlO(OH) particles con-
trolled by aging had an influence the microstructure of ¥-ALO; particles. Hence, we knew that the aging was the most im-
portant step to control microstructure of y-Al,O; membrane.
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Fig. 1. Flow diagram of experimental procedure.
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Fig. 2. Schematic diagram of y-AlO(OH) sol preparation apparatus.
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Fig. 3. X-ray diffraction patterns of y-AIO(OH) particles ﬁm vari-
ous aging times at 96 °C aging temperature.
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Fig. 4. X-ray diffraction patterns of y-ALO; particles heat-treated at
600 °C with various aging times at 96 °C aging temperature.
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Fig. 5. IR spectra of y-AlIO(OH) particles with various aging times
at 96 °C aging temperature.
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Fig. 6. IR spectra of y-Al,O, particles heat-treated at 600 °C with vari-
ous aging times at 96 °C aging temperature.
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Fig. 7. Photograph of y-AlO(OH) sol with various aging time at 96 °C

aging temperature.
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Table 1. Average particle diameters of y-AlIO(OH) particles with
various aging times at 96 °C aging temperature

Aging time(hour) Average particle diameter(nm)

1 26.3
12 60.1
16 213.6
24 215.7
48 235.2
72 294.0
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Fig. 8. Particle size distribution of y-AIO(OH) sol with various ag-
ing time at 96 °C aging temperature.
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Fig. 9. Variation of BET surface areas of y-AIO(OH) particles with
various aging times at two different aging temperatures.

HWAHAK KONGHAK Vol. 35, No. 6, December, 1997



836 o A ZE 0]

3
ol
He

25

—8— 90°C aging
—4— 96°C aging

N
o

-
[$4]

-
o

| INLAEASL BN BRI B A E St s e e p e

Avg, pore diameter (nm)

T WS FEWEE NN NTETE ST RN SR

0 10 20 30 40 50 60 70 80
Aging time (hour)

Fig. 10. Variation of average pore diameters of y-AIO(OH) particles
with various aging times at two different aging temperatures.
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Table 2. Content of residual isopropyl alcohol contained in sol solu-
tion after aging-peptization steps

Aging time(hour) Concentration of isopropyl

1 0.104
12 0.093
16 0.069
24 0.027
48 0
72 0
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Fig. 11. Variation of BET surface areas of y-ALO, particles heat-
treated at 600 °C with various aging times at two different
aging temperatures.
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Fig. 12. Variation of average pore diameters of y-ALO, particles heat
~treated at 600 °C with various aging times at two different
aging temperatures.



YAIO(OH) & AZA $A42] 4% 837

1.0 r —— 1hr aging
N 24hr aging
L '-..'Q_:__:“\ —-— 48hr aging
gL \" TRms ——~ 72hr aging
1724
8 L
£ 8
2 I
] L
2 L
e
6
JENEY TS I ST TR FEUEYE FWEYE P

0 100 200 300 400 500 600 700 800
Temperature (°C)

Fig. 13. Comparison of TGA curves of y-AlIO(OH) particles - with
various aging times at 96 °C aging temperature.
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