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ABSTRACT

The sulfating reaction of coal fly ash with ammonium sulfate and the microwave extraction of aluminum ions from the resultant
materials using sulfuric acid have been mvesngated The (NH,);Al(SO,); formed by the reaction of coal fly ash and ammonium sulfate
decomposed to NH,AISOy), at =350°C. The maximum efficiency of aluminum ions extracted from the sulfating reaction product
(400°C, 120 min) by microwave heating (90°C, 240 min) using 1 M H,SO, was 84% (based on Al content in coal fly ash) but 77%

by conventional heating at same condition.
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Fig. 1. SEM photograph of coal fly ash.

Table 1. Characteristics of Coal Fly Ash
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Fig. 2. XRD patterns of coal fly ash reacted with ammonium

sulfate (AS/FA=12, molar ratio) at (a) 300°C, (b) 350°C,
and (c) 400°C for 120 min.
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Fig. 3. XRD patterns of coal fly ash reacted with ammonium
sulfate (AS/FA=12, molar ratio) at 400°C for (a) 60 and
(b) 180 min.
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Fig. 4. XRD patterns of coal fly ash reacted with ammonium

sulfate at 400°C for 120 min under different AS/FA

molar ratio: (a) 8, (b) 10, and (¢) 14.
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Fig. 5. Extraction efficiency of AI** ions according to different
sulfating condition of coal fly ash after leaching with
1 M H,S0, at 90°C for 120 min. (a) AS/FA=12 (molar
ratio), reaction time 120 min; (b) AS/FA=12 (molar
ratio), reaction temperature 400°C; (c) reaction
temperature 400°C, time 120 min. :
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Fig. 6. Microwave and conventional extraction efficiency of
AI’* jon according to different leaching condition of
coal fly ash reacted with ammonium sulfate (AS/FA=12,
molar ratio) at 400°C for 120 min. (a) 1 M H,SO,,
leaching time 120 min; (b) 1M H,SO,, leaching
temperature 90°C (c) leaching temperature 90°C; time
120 min.
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