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Zeolite A was synthesized from coal fly ash by the microwave heating as well as the conventional heating method. The effects
of reaction time, the amount of sodium aluminate, and the reaction temperature on the crystallization of zeolite A were
investigated. The optimum crystallization time was about 3 to 6 h in the temperature range of 80~100 ‘C. The amount of
sodium aluminate was found to be optimum when the molar ratio SiO,/Al,O; of starting solution was in the range of 0.44
to 1.05 at above 90 C, However, The more amount of sodium aluminate was required to get zeolite A at 80 C. Although
the rate of crystallization was slightly faster in the microwave heating than that in the conventional heating, the reaction time
need to obtain fully crystallized zeolite A was similar in both methods. Therefore, the influence of the microwave heating
was not so large compared with the conventional heating in the synthesis of zeolite A from coal fly ash.
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Table 1. Chemical Composition of the Raw Fly Ash
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Component SiO; ALOs FexOs CaO

K0 Na,O P205 MnO» TiO»

wt% 65.6 19.2 8.4 0.9
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Table 2. Chemical Composition of the Leached Solution from the
Fused Fly Ash

Component SiO, ALOs Fe;Os

wt% 80.9 11.9 0.1
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Figure 1. X-ray diffraction pattems of (a) the raw fly ash, (b) the
fused fly ash, and (c) the extracted fly ash (Q : quartz, M : mullite,
S : sodium silicate, A : sodium aluminosilicate).
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Figure 2. Effect of the reaction time on the crystalliniy of zeolite A
synthesized at 90 C by microwave heating when 1 g NaAlO, was
used.
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Figure 3. Effect of the reaction temperature on the crystallinity of
zeolite A synthesized by microwave heating for 3 h when 1 g NaAlO,
was used.
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Figure 4. Effect of the amount of sodium aluminate added on the
crystallinity of zeolite A synthesized at 90 C for 3 h : (a) 0.4 g, (b)
06 g (c) 0.8 g, (d) 1.0g (e) 20 g, (f) 3.0¢g (2) 40 g, and (h) 5.0 g.
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Figure 5. Effect of the amount of sodium aluminate added on the
crystallinity of zeolite A at different reaction temperature ((1 : 80 C,
A:9 T, O:100 T).

Figure 6. SEM photographs of zeolite A synthesized at 90 T for 3
h. The amount of NaAlO, added was (a) 0.6 g, (b) 0.8 g, (c) 1.0 g,
and (d) 2.0 g.
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Figure 7. Effect of the reaction time on the crystalliniy of zeolite A
synthesized at 90 T by conventional heating when 1 g NaAlO, was
used.
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Figure 8. Comparison of the relative crystallinity of zeolite A between
conventional heating and microwave heating as a function of reaction

time (open key : conventional heating, closed key : microwave heating,
0:8 T,O0:9 T, A:100 TC).
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