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ABSTRACT

4671018063  Petrochemical Technology Program
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There is increasing concern about mixed wastes which contain a mixture of
heavy metals and toxic organic compounds. This type of waste is known to be
difficult to treat by conventional techniques currently available. In this study,
surfactant-modified zeolite (SMZ) was prepared from a natural zeolite, clinoptilolite,
by forming a mixed bilayer of cationic and anionic surfactants (CTAB and
DOWFAX 8390, respectively) on its surface. SMZ was then evaluated for its ability
to adsorb divalent heavy metals such as cadmium (Cd2+) and lead (Ph2t) and an
organic hydrocarbon solvent (toluene) in both single- and multi-component systems.
The results showed that the adsorption of both heavy metals was well described by
the Langmuir isotherm. In single-component system, the maximum adsorption
capacity was found to be 0.28 mmol Pb2/g SMZ and 0.32 mmol Cd2#g SMZ. For
the multi-component system (mixed Cd2/Pb2+), although metal adsorption
decreased, SMZ was shown to preferentially adsorb Cd2+ than Pb2+ SMZ also
effectively adsorbed organic contaminants such as toluene where the adsorption
exhibited a linear-type isotherm. The experimental studies of the mixed-solute
systems clearly demonstrated that both heavy metal and organic contaminants could
be adsorbed simultaneously by SMZ.
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