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In this work, the synthesis and kinetic study of hydrothermal formation of zeolite Na-A
from Thai kaolin of Lampang, Ranong, and Narathiwat provinces have been examined. The
factors affecting the synthesis such as source of kaolin samples, calcination of kaolin samples,
concentration of alkalinity, reaction temperature and time were investigated. The kaolin samples
were calcined at 600 “C to study the effect of kaolin source. The hydrothermal synthesis reactions
of the calcined samples were accomplished in NaOH solution of 10% w/v at the reaction
temperature of 100 °C. The products were characterized by x-ray diffraction (XRD), infrared
spectroscopy (IR), and scanning electron microscopy (SEM). The results of the experiments
showed that Lampang kaolin was not suitable for the synthesis of zeolite due to high quartz
concentration. On the other hand, Narathiwat, and Ranong kaolin samples gave satisfactory
synthesis results. To study the effect of calcination temperature, Narathiwat kaolin sample was
used as the starting material. The synthesis reactions were prepared by calcining the kaolin
samples at different temperatures of 500, 600, 700, 800, and 900 °C. The samples were treated
with 10% w/v NaOH concentration and the reaction temperature of 100 °C. The results showed
that the calcination of kaolin sample at 700 °C was the suitable condition for the synthesis of
zeolite Na-A. The kinetic experiments were performed by calcining Narathiwat kaolin samples at
700 °C and hydrothermal reacted with various NaOH concentrations of 10, 15, 20, and 25%w/v at
different temperatures of 70, 80, 90, and 100 °C. The analysis of the experimental results
indicated that the crystallization of zeolite depended on the concentration of NaOH solution and
reaction temperature. The rate of crystallinity increased with increasing NaOH concentration and
reaction temperature. However, higher concentration of NaOH and reaction temperature produced

lower percentage of zeolite crystallinity due to the stable phase of sodalite taking place.



Under suitable conditions, at NaOH concentration between 10, and 15% w/v and reaction
temperature of 70, and 80°C , the ranges of percentage of crystallinity of the solid product were
80-85%. The kinetic parameters were deduced from the experiments using Avrami equation. The
formation mechanisms of zeolite Na-A depended on the nature and condition of crystal growth.
The Avrami exponent which related to the crystallization process were about 3-6. The activation
energies of crystallization were 9.9-13.8 kcal/mol. The sodalite forming also accounted for the

apparently high activation energy. The activation energies for nucleation were about 12.7-16.7

kcal/mol.
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