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Abstract

This work was an intensive study on synthesis and crystallization kinetics of zeolite from an

economically viable Lopburi perlite. Hydrothermal process was carried out to survey the zeolite

crystallization under various conditions. At 100
o
C and atmospheric pressure the product was zeolite

Na-P1. At 100-140
o
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
o
C for 24 h, perlite was mainly converted to analcime. When

the solid/liquid ratio was changed to 1:20 cancrinite was formed. Kinetics of analcime crystallization

were determined at different temperatures. It was found that the activation energy was 11.2 kcal/mol.

The Avrami exponent (n) obtained was in the range of 3.4 to 6.4 indicating that crystallization of an

amorphous phase took place in the autocatalytic stage of the crystallization process.
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Introduction

Zeolites are crystalline, hydrated aluminosilicate

compounds that have three-dimensional

structures arising from a framework of tetrahedral

units of SiO4 and AlO4, each tetrahedral unit

linked by an oxygen atom (Breck, 1974).

Zeolites have been used in numerous

applications including water treatment,

radioactive waste storage, gas separation and

purification, liquid phase separation, molecular

sieves, detergency, fertilizer, ion exchange,

catalyst, desiccation, soil improvers and animal

feed supplements (Dyer, 1984).

At present, synthetic zeolites are used

commercially more often than natural zeolites

due to the purity of crystalline products and

the uniformity of particle sizes (Breck, 1974).

Moreover, syntheses can be carried out using

rather inexpensive starting materials. A very wide

range of silica sources have been used in zeolite

synthesis, for example natural materials such as

kaolinite, volcanic glasses (perlite and pumice),

rice husks, diatomite and chemical materials such

as silicate (King, 1994). Perlite is a volcanic

glassy rock with a characteristic texture and an
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