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In order to clarify the reaction mechanism of zeolite synthesis from coal fly ash, zeolite was synthesized by

using various alkali solutions. Alkali solutions of single and two component systems of NaOH, Na
2
CO

3
 and KOH

were used for zeolite synthesis. The surface structure of zeolites obtained under various conditions was evaluated,

and the role of alkali solution on zeolite synthesis was investigated.
In the case of single component alkali solutions, zeolite P was produced from only NaOH solution under an or-

dinary synthesis condition (393 K reaction temperature, 3 hrs. reaction time and 2 mol / dm3 alkali concentration). It

was confirmed that chabazite was synthesized by extending of reaction time in KOH solution. In the case of two

component alkali solutions, zeolite was produced at the particular mixing composition. As the results, it was found

that OH 

� ion in alkali solution contributed to the dissolution of coal fly ash, and Na+ ion contributed to the crystalli-

zation of zeolite. Also, it was confirmed that the important factor to fasten the reaction rate of zeolite synthesis was

Na+ ion in alkali solution. In this study, the reaction mechanism of zeolite synthesis from coal fly ash was clarified.

KEY WORDS�Coal Fly Ash, Zeolite, Alkali Hydrothermal Synthesis Reaction Mechanism, Zeolite P, Chabazite
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Fig.1�SEM photographs of coal fly ash and zeolites synthesized in NaOH and KOH  solutions (reaction temp. = 393 K).

Table 1�Chemical composition of coal fly ash.

Table 2�Mixing ratio of various alkali solutions.
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2
CO

3
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Fig.4�Change in X-ray diffraction intensities of zeolite P, quartz and mullite 

during zeolite synthesis reaction with NaOH.

Fig.2�X-ray diffraction patterns of zeolites synthesized in various alkali 

solutions of single component.

Q=quartz ; M=mullite ; P=zeolite P ; KC=potassium-chadazite
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Fig.6�X-ray diffraction intensities of the products synthesized 

in NaOH / Na
2
CO

3
 solutions.

Conditions : 

[Na]=2.0 eq / dm3, constant

total anion=[OH]+[CO
3
]=2.0 eq / dm3

rection time 3 h, reaction temperature 393 K

Fig.7�X-ray diffraction intensities of the products synthesized 

in NaOH / KOH solutions.

Conditions : 

[OH]=2.0 eq / dm3, constant

total cation=[Na]+[K]=2.0 eq / dm3

rection time 3 h, reaction temperature 393 K

Fig.8�X-ray diffraction intensities of the products synthesized 

in KOH / Na
2
CO

3
 solutions.

Conditions : 

total cation=[Na]+[K]=2.0 eq / dm3

total anion=[CO
3
]+[OH]=2.0 eq / dm3

rection time 3 h, reaction temperature 393 K

Fig.5�Change in Si and Al concentrations in liquid phase during zeolite 

synthesis reaction with NaOH.
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Fig.9�X-ray diffraction patterns of zeolites synthesized in various alkali 

solutions component.

Q=quartz ; M=mullite ; P=zeolite P ; KC=Potassium-chadazite
Fig.10�Reaction mechanism of zeolite synthesis from coal fly ash.
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