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Abstract

Wastes generated from various industries usually contain a mixture of several toxic
species such as heavy metals, toxic organic compounds, and radioactive materials. While
there are several techniques currently available to treat particular toxic species, very few
techniques have been reported to effectively treat mixed wastes containing several toxic
species. In this aspect, adsorption has gained increasing attention for applications in
mixed wastes treatment. This study aims to produce a new adsorbent, surfactant-modified
zeolite (SMZ), from naturally occurring zeolite — Clinoptilolite — by a surface modification
technique and examine its capability in the adsorption of heavy metal ions and organic
pollutant separately and simultaneously. SMZ was prepared by using a simple two-step

method by grafting a cationic surfactant (cetyltrimethyl ammonium bromide, CTAB) onto



the zeolite surface through ion-exchange and then anchoring metal ligand such as a long-
chain carboxylic acid onto the modified surface of zeolite through hydrophobic interaction.
The resulting SMZ was subject to several characterization techniques and compared to an
unmodified zeolite. Batch liquid adsorption experiments were carried out to examine the
adsorption characteristics of SMZ under various conditions and in both single- and mixed-
solute systems. In single-solute system, SMZ has shown to selectively adsorb heavy metal
ions (Cd”") from aqueous solution even at high ionic strength (100 mM) and the metal
adsorption by SMZ appears to be dependent on solution pH and amount of surfactant-
metal ligand loading on SMZ. The surfactant-modified surface of SMZ also provides
effective sorption sites for organic contaminant such as toluene. In mixed-solute system,
where Cd”" and toluene were adsorbed simultaneously, the adsorption of Cd”" has shown
to be unaffected by the presence of toluene. In contrast, the toluene adsorption is higher in
the presence of cadmium in the mixed-solute system. By using simple regeneration
techniques, it has also been observed that SMZ can be regenerated and reused for
several adsorption cycles which make SMZ to be a promising adsorbent for the treatment

of mixed wastes containing both heavy metal and organic contaminants.
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