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ABSTRACT

4776013061: Petrochemical Technology Program
Nattikan Termkaew: Adsorption of Heavy Metal and Organic
Contaminants by Natural Zeolite Modified by Cationic and
Anionic Surfactants
Thesis Advisor: Asst. Prof. Pomthong Malakul and Prof. David A.
Sabatini, 85 pp. ISBN 974-9937-67-8
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Surfactant-modified zeolite

Mixed wastes usually contain both heavy metals and toxic organic
contaminants that seriously threaten human health and the environment. It is
increasingly recognized that the adsorption process may provide a feasible and
economical method for treating these wastes. In the present study, several surfactant-
modified zeolite adsorbents (SMZs) were developed by using a cationic surfactant
(CTAB) and three different anionic surfactants (DOWFAX 8390, DOWFAX 2A1,
and SDBS) and were evaluated for their ability to remove heavy metals (Cd*" and
Pb’") and an organic compound (toluene). Clinoptilolite, a natural zeolite, was .
modified by forming a monolayer of cationic surfactant and a second layer of
anionic surfactant on its surface. The results show that all SMZs adsorb toluene
significantly greater than unmodified clinoptilolite. The toluene adsorption exhibits a
linear-type isotherm and the extent of the adsorption follows in the order of SMZ-
DOWFAX 8390> SMZ-DOWFAX 2A1> SMZ-SDBS> unmodified clinoptilolite.
For heavy metal adsorption, SMZs were shown to have nearly the same ability to
adsorb Cd*" and Pb** when compared to unmodified clinoptilolite in both single- and
mixed-metal systems. The heavy metal adsorption follows the Langmuir isotherm. In
the mixed-metal system, SMZs could adsorb both Cd** and Pb** but at lower
capacity, which is probably due to the competing effects for the adsorption sites on
SMZs.
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