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SUDAPORN TANGKAWANIT : SYNTHESIS OF ZEOLITES FROM
PERLITE AND STUDY OF THEIR ION EXCHANGE PROPERTIES. THESIS
ADVISOR : ASST. PROF. KUNWADEE RANGSRIWATANANON,

Ph.D. 188 PP. ISBN 974-533-343-3

This work was an intensive study on zeolite synthesis from perlite, an
economic silica/alumina source in Lopburi, and crystallization kinetics of synthetic
analcime. In addition, diffusion and ion exchange properties of analcime with Cu®,
Ni*", Pb*" and Zn** were studied.

The zeolite syntheses were carried out to determine zeolite crystallization
under various conditions including concentrations of alkalinity, temperatures, pressures
and ratios of the reactants. At 100 °C and 20 psi the product was zeolite Na-P1. At
100-140 °C and 20-50 psi the major product obtained was analcime. Under the
influence of 3 M NaOH and 1:5 solid/liquid ratio at 140 °C for 24 hrs, perlite was
mainly converted to analcime. When the solid/liquid ratio was changed to 1:20.
cancrinite was formed. As the major product of this study, analcime was used for
studying the crystallization kinetics, exchange diffusion and ion exchange properties.

The activation energy of analcime crystallization determined by kinetic study
was 11.2 kcal mol™ corresponding to the dehydration of the silicate and aluminate ions
in solution. The Avrami exponent (n) ranged from 3.4 to 6.4 indicating crystallization
of the amorphous phase took place in the autocatalytic stage of the crystallization
process.

The diffusion exchange of Cu®", Ni*", Pb*"and Zn*" with Na" in the synthetic
analcime was investigated in the temperature range 25-60 °C. The diffusion

coefficients (D) were calculated from the BBK (Barrer, Barri and Klinowski)
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equation. Thermodynamic results indicating activation energy (E,), entropy (AS™)

and free energy (AG") showed that all the channel sites were involved in the diffusion
processes.
Finally the ion exchange of Cu*", Ni*", Pb*" and Zn”" with Na" in the synthetic

analcime was studied at 25-60 °C. The selectivity sequence for those ions entering
analcime, indicated by the values of free energy (AG®) was Pb>" > Cu*" > Zn*" > Ni*".
The results also indicated that the selectivity could be determined by enthalpy of

hydration of cation. Standard entropy (AS°®) values were related to changes in water

content and the exchange processes were endothermic.
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