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Physical Property of Potassium-chabazite
Obtained by Alkali Hydrothermal Synthesis from Coal Fly Ash
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In order to characterize the potassium-chabazite (K-CHA) obtained by hydrothermal synthesis with KOH from
coal fly ash, various physical properties such as crystal structure, textures of surface and cross section of particles,
cation exchange property, acid-resistance and heat-resistance were investigated for the synthesized K-CHA product.

The particle size of the K-CHA product has a maximum point at 20 #zm and a shape distribution. The particles
of K-CHA consist of unreacted coal fly ash or coagulated fine particles of K-CHA as a nuclear. In case of pH over
4, the X-ray diffraction intensity of K-CHA decreases with a decrease in pH, but K-CHA crystals are not dissolved.
On the other hand, K-CHA crystals are dissolved in the aqueous solution of pH below 4. In case of heat treatment
below 873K, the X-ray diffraction intensity of K-CHA decreases with an increase in temperature, while the thermal
decomposition of K-CHA and production of new crystalline materials do not take place. In the heat treatment of
1,273K, the peaks of K-CHA disappear in the XRD pattern and those of leucite newly generate. The K-CHA prod-

uct contains about 10% of water and about 3% of unburned carbon.
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Fig.1 X-ray diffraction patterns of coal fly ash and reaction
products before and after heat treatment
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Table 1 Characteristics of coal fly ash and reaction product obtained in
3.0mol/dm® KOH at 393K for 50h

Sample Coal fly ash Product
Si 47.0 39.9
Content [%] Al 25.8 19.4
K 3.2 26.9
Si/Al ratio [-] 1.82 2.06
Cation exchange capacity {[meg/100g] 18.8 261.8
Median diameter [z m] 286 19.5
Ignition loss [%] 28 25
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Fig.2 Particle size distribution of coal fly ash and reaction product
obtained in 3.0mol/dm> KOH at 393K for 50h
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(a) Cross section

(b) Cross section of particles covered (c) Cross section of particle containing
with potassium-chabazite

fine coagulated particles

Fig.3 SEM photographs of cross section of reaction products obtained in 3.0mol/dm> KOH at 393K for 50h
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Fig.4 Acid-resistance property of reaction product obtained in
3.0mol/dm® KOH at 393K for 50h
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Fig.5 Surface texture of products treated in various HCI solutions
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Fig.6 Change in diffraction intensity of product after heat treatment
at various temperatures

(a) heat treatment at 873K for 1h

(b) heat treatment at 1073K for 1h
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Fig.8 Thermogravimetric analysis of coal fly ash and product obtained
in 3.0mol/dm® KOH at 393K for 50h

£

Sum 010921
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Fig.7 Change in surface texture of products obtained by heat treatment at various temperatures
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