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Sorption/desorption  studies were conducted to determine sorption/desorption
characteristics of phenolic compounds (phenol and 4-chlorophenol) in organically modified
natural bentonite. The cationic exchange capacity (CEC) of bentonite was exchanged with a
cationic surfactant, hexadecyltrimethylammonium (HDTMA), to enhance the removal capacity
of organic phenol contaminants dissolved in aqueous solution. This modification produces a
change of the surface property of bentonite from hydrophilic to organophilic. The
single-solute and hi-solute competitive adsorptions were performed in batch mode to
investigate the removal of two toxic organic phenols, chlorophenol and 4-chlorophenol on the
HDTMA-bentonite. The adsorption affinity of the 4-chlorophenol was higher than phenol due
to higher octanol:water partition coefficient (Kow). The single-solute and bi-solute
competitive desorptions were also performed investigate the the competitive desorption of the
phenolic compounds from HDTMA-bentonite. Freundlich model was used to analyze the
single-solute adsorption/desorption results, while the IAST model predicted the bi-solute
adsorption/desorption equilibria. The IAST model well predicted bi-solute competitive
adsorption/desorption behaviors,

Key words: competitive sorption, competitive desorption, IAST, desorption-resistance,
organoclay, HDTMA, bentonite
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Fig. 1. Single-solute sorption ot Phenol  and Fig. 2. Single-solute desorption of Phenol and 1 ChP

4-ChP  on HDTMA-benwnite. Lines  represent from HDTMA-bemtonite. Lines represent Freundlich models.
Freundlich models.
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Fig. 4 Bisolute  <orption  and  desorption of

Fig. 3. Bi-solutc somtion and desorption  of
Phenot-4-ChP on 100%  HDTMA-bentonite.  Lines

Phenol 4-ChP on 30% HDTMA-bentonite. Lines

represent Freundlich-IAST model predictions.. represent Freundlich-1AST model predictions.



