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A B S T R A C T

The adsorption of 2,4,5-trichlorophenol (2,4,5-TCP) from aqueous solutions onto the crude bento-
nite modified with hexadecyltrimethylammonium-bromide (HDTMAB) have been studied. The
parameters that affect the 2,4,5-TCP adsorption onto modified bentonite (BHDTMA), such as con-
tact time, solution pH, and temperature have been investigated and optimized conditions deter-
mined. Three kinetic models have been evaluated in order to attempt to fit the experimental data,
namely the pseudo-first order, the pseudo-second-order and the intraparticle model. The results
show that the pseudo-second-order kinetic model generates the best agreement with the experi-
mental data for the adsorption system. Adsorption equilibrium data of 2,4,5-TCP on BHDTMA
were analyzed by Langmuir, Freundlich and Langmuir-Freundlich isotherm models. The results
indicate that the Langmuir-Freundlich model provides the best correlation of experimental data.
The maximum capacity of BHDTMA at 293 K was founded around 72 mg/g. The thermodynamic
parameters such as a free energy, enthalpy and entropy of adsorption was calculated. The nega-
tive values of �G� and �H� indicate the spontaneous and exothermic nature of the process.

Keywords: Adsorption; Bentonite; Organophilic-bentonite; 2,4,5-Trichlorophenol; Kinetics;
Thermodynamic

1. Introduction

Chlorophenolic compounds such as 2,4,5-
trichlorophenol (2,4,5-TCP); 2,4,6-trichlorophenol;
2,4-dichlorophenol and other phenolic compounds
derivatives belong to a group of common environmen-
tal contaminants. Chlorophenols are mainly produced
in chemical industries, such as petroleum refineries,
plastics, pharmaceuticals and pesticides. Even low con-
centrations can be an obstacle to the use or reuse of
water. Phenols give an unpleasant taste and odor to
drinking water and can exert negative effects on

different biological processes. Phenol concentrations
of over 2 mg/L are toxic to fish and concentrations
between 10 and 100 mg/l result in death of aquatic life
within 96 h [1]. Most of these compounds are known
or suspected to be human carcinogens. Toxicity gen-
erally increases with the degree of chlorination and
it has been reported that the OH group plays an
important role in the toxicity of chlorophenols to fish.
Various physicochemical methods have been pro-
posed for the treatment of wastewaters containing
phenolic wastes [2–7]. It is now widely recognized
that sorption processes provide a feasible method for
the removal of pollutants from wastewaters. Great
effort has been exerted to develop new sorbents and�Corresponding author
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