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Abstract — The surface characteristics of calcined y-Al,O; particles as well as y-AIO(OH) sol particles were con-
trolled by aging in the boehmite sol preparation. As a result of the study, the IEPs of y-AIO(OH) particles were
decreased from pH 9.25 to pH 8.70 and those of the calcined y-Al,O; particles were decreased from pH 9.90 to pH 8.86
by the increase of the aging times. As a result of the acidic and basic characterization of the calcined y-Al,O; particles by
the aging, the amount of acid sites was decreased from 0.1367 mmol/g to 0.0783 mmol/g by the increase of the aging
times and Hammett acidity, H, was showed the acidic strength of 4.8 or above. On the other hand, the amount of basic
sites was decreased from 0.4399 mmol/g to 0.3074 mmol/g by the increase of the aging times. Based on these results,
we proposed the fact that the aging step in the sol-gel process was an important step to control the surface character-
ization of y-Al,O; particles including acidity and basicity.
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Table 1. Basic indicators for acidity measurement[6]

] Color H,S0,]"
Indicator B Acde pK, [ %% )4]
Neutral Red Yelow Red +6.8 8x10%
Methyl Red Yellow Red +4.8 -
Phenylazonaphthylamine Yellow Red +4.0 5x107
p-Dimethylainoazobenezene Yellow Red +33  3x10%
2-Amino-5-azotoluene Yellow Red +2.0 5x107
Benezeneazodiphenylamine Yellow Purple +1.5  2x102
4-Dimethylaminoazo-1-naphthalene Yellow Red +1.2  3x10?

Yellow +0.8 0.1
Orange Purple +0.43 -
Yellow Red -3.0 48
Colorless Yellow -5.6 71
Colorless Yellow -8.2 90

Crystal Violet Blue
p-Nitrobenezeneazo-(p-nitro)
Dicinnanmalacetone
Benzalacetonephenone
Anthraquinone

*Weight fraction of sulfuric acid with respect to the pK, value
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Fig. 1. Zetapotential curves of y-AIO(OH) particles with various
aging times.

Table 3. IEPs changes of y-AlO(OH) and y-Al,O; particles according
to aging times

Aging pHat25°C pHat25°C IEP of IEP of
time before after v-AlO(OH) v-AlLO;
(hour) peptization  peptization at25°C at25°C
1 7.72 3.52 9.25 9.90
24 7.48 3.25 8.88 9.37
72 7.28 3.07 8.70 8.86
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Fig. 2. Photograph of y-AIO(OH) sol according to the aging times.
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Fig. 3. Zetapotential curves of y-Al,O; particles with various aging
times at 96 °C aging temp.
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