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ABSTRACT : Alumina powders used as a filler in rubber compounding was extracted from kao-
lin in H,S0, solution employing conventional thermal and microwave energy resources. Maxi-
mum degrees of alumina extraction from kaolin were 72.8% at 80°C, 1M H,SO,, and 180min in
the conventional thermal extraction process and were 99.0% at 90°C, 1M H,S0O,, and 60min in
the microwave extraction one, respectively. The samples synthesized in both processes were ana-
lyzed by means of TG/DTA, XRD, SEM, Atomic Emission Spectroscopy, and BET method.
Studies are presently under way to unravel the basic interaction mechanisms between micro-
wave and alumina power for high rates of alumina extraction from kaolin in the microwave ex-
traction process.
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Fig. 1. Schematic representation of (a) a micro-
wave extraction system and (b) a shielded
thermocouple.

Table 1. Chemical Composition of Kaolin

Constituents wt%
Sio, 45.00
Al,04 38.50
Fe,04 0.98
CaO 0.49
Na,0 0.48
Ig.Joss 13.78
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Fig. 2. Influence of acid concentrations on the de-
grees of alumina extraction from kaolin in
the conventional thermal and the micro-
wave extraction processes.
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Fig. 3. Influence of reaction temperatures on the
degrees of alumina extraction from kaolin
in the conventional thermal and the micro-
wave extraction processes.
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Fig. 4. XRD patterns of precipitates synthesized by (a) the conventional thermal and (b) the microwave ex-

traction processes.
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Fig. 5. SEM pictures of precipitates synthesized by
(a) the conventional thermal and (b) the
microwave extraction processes.
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Fig. 6. DTA/TG curves of precipitates synthesized
by (a) the conventional thermal and (b)
the microwave extraction processes.
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Fig. 7. XRD patterns of calcined powders of (a) the conventionally and (b) the microwave treated samples.

Fig. 8. SEM pictures of calcined powders of (a) the conventionally and (b) the microwave treated samples.
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Table 2. Chemical Analyses and Powder Charac-

teristics of Calcined Precipitates

Conven-| Micro-
Analyses tional | wave
Impurities(ppm)

K 75.25| 73.18

Na ‘| 54.86| 62.80

Ca 2493 | 25.49

Fe 534 3.18

Mg 334| 335

Total(ppm) 163.72 | 168.00
AlO(%) 98.3 | 985
Mean particle diameter(zm) 26.3 | 46.5
BET specific surface area(m/g) | 106.6 | 113.5
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Fig. 9. XRD pattern of precipitate synthesized at the mole ratio of Na,O : Al,O0;=1 : 4 by the microwave ex-

traction process.
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