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Abstract: Hydrated aluminum sulfate, an inorganic polymer, was synthesized from kaolin in H>SOj4 solution using microwave energy. The maximum
rates of alumina extracted from calcined kaolin were 72.8% in a conventional process (80 C, 1 M, and 180 min) and 99.9% in a microwave process (90
T, 1 M, and 60 min). Compared with the conventional one, the hydrated aluminum sulfate synthesized under the microwave process had layer structure
consisting of plate-shaped large grains. After synthesis and then calcination at 1100 C, both products in conventional and microwave processes were
7 -AlO; with agglomerated powders of spherical shape. The specific area of the products in conventional and microwave processes were 113.5 and
106.6 mz/g, and their average grain sizes were 46,5 and 26.3 #m, respectively.
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Table 1. Chemical Composition of Kaolin Sample
Constituents wt %
Si0, 45.00
AlLOs 3850
Fex03 0.98
Ca0 0.49
NaO 0.48
Ig. Loss 1378

Slass foar

(a) (b)

Figure 1. Schematic representation of (a) a microwave extraction
system and (b) a shielded thermocouple.
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Figure 2. Flow chart for the preparation of alumina powder
from kaolin.
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Table 2. The Extraction Rates of the Alumina Recovered from
Kaolin under the Conventional (1 M H:SO; 80 T)
Process and the Microwave (1 M H:SO;, 90 C) Process

Extraction rate (wt %)

Reaction time

(min) Conventional Microwave
20 - 52.7
40 - 8.5
60 310 99
80 - 799
120 678 -
180 728 -
240 584 -

100} . ' ]

s %r ]
D ®

70} _
o 60| J
€
o 50+ —e— conventional
) i —m&— microwave
a 40 i 4

30 1 1 1

0 1 2 3

H,SO, concentration (M)

Figure 3. The extraction rates of the alumina received from
kaolin under the conventional (80 C, 180 min)
process and microwave (90 T, 60 min) process for
various H>SO;4 concentrations.
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Figure 4. The extraction rates of the alumina received from
kaolin under the conventional (1 M, 180 min) process
and microwave (1 M, 60 min) process for various
H,S0; concentrations.
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Figure 5. The XRD patterns of the precipitates synthesized
under (a) the conventional process and (b) the
microwave process.
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Figure 6. SEM pictures of the precipitates synthesized under (a)
the conventional process and (b) the microwave process.
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Figure 7. The XRD patterns of the calcined powders of (a) the
conventionally and (b) the microwave treated samples.
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Figure 8. SEM npictures of the calcined powders of (a) the
conventionally and (b) the microwave treated samples.
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