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Abstract  Aluminum sulfate hydrate was prepared using sulfuric acid from Ha-dong kaolin. The effects
of calcination-temperature and calcination-time of kaolin, reaction-temperature and reaction-time, and
sulfuric acid concentration on the formation of aluminum sulfate hydrate were investigated. The precipi-
tation condition of aluminum sulfate hydrate from sulfuric acid solution was determined. Also, the prod-
ucts heat-treated at different temperatures have been investigated by X-ray diffraction,
thermogravimetry, differential thermal analysis, Fourier transform infrared spectrophotometer, scanning
electron microscopy, particle size distribution analysis and chemical analysis.

In the optimum condition, the conversion of aluminum oxide in kaolin to alumium sulfate hydrate was
60%. From the results of XRD, TG-DTA, and FT-IR, it is suggested that the aluminum sulfate hydrate
is thermally decomposed as follows ; AL(SO¢);18H,0—AL(S0,);-6H,0->Al,(S0,);~>amorphous almina
—r-alumina—8-alumina~—>f-alumina—a-alumina. The purity of alumina powder prepared by calcining

aluminum sulfate hydrate at 1200C was 99.99 percent.
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Table 1. Chemical composition of kaolin

composition| Si0; |A1;04{Fe;0| CaO [Na,0 l{)gs's

H5.50|38.50(0.49 | 0.98 | 0.48 | 13.78

wt. %

exo weight loss(%)
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Fig.1 X-ray diffraction pattern of kaolin
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Fig. 2 TG and DTA curves of kaolin
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Fig. 3. Schematic diagram of reaction equipment

1. reflux condensor 2. thermometer
3. stirrer 4. water glass
5. dropping funnel 6. controlier

7. heating element 8. water bath
9. convection pump
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Table. 2. Conversion percent of kaolin to
aluminium sulfate hydrate as a function of

Sulfuric acid
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Table. 3. Phase detected by X-ray diffraction
patterns of precipitates and products derived

from precipitates heated at various tempera-

tures
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Fig. 4 TG and DTA curves of precipitates
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Fig. 5 Fourier transform infrared spectra for pow-
ders calcined at different temperatures('C)
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Fig. 6 SEM photographs of precipitates and calcined powders

a ; precipitates
¢ ; calcined at 1000C for 2hrs

b ; calcined at 900°C for 2hrs
d ; calcined at 1200°C for 2hrs
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Fig. 7 Variation of the peak temperatures at the
1st and 2nd stages
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Fig. 9 Kinetics of thermal decomposition at the
1st stage.
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