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ABSTRACT

A study on the adsorption behavior and removal of an organophosphorous pesticide, mala-
thion, from aqueous solution was carried out using batch method. The activated charcoal
and bentonite clay were selected as commonly used adsorbents to be compared to a less
commonly used kaolinite clay. Two thermally treated kaolinite samples were prepared at
different temperatures. The samples were investigated by means of X-ray powder diffrac-
tion and thermogravimetric analysis. In aqueous medium, the thermally treated clay sam-
ples displayed higher adsorption capacities (qe = 356.06 and 362.37 lmol g�1, for kaolinite,
and 282.32lmol g�1, for bentonite) relative to that of the untreated one (qe = 311.87lmol g�1,
for kaolinite, and 188.13 lmol g�1, for bentonite). In addition, the thermally treated kaolinite
samples exhibited faster adsorption rates (k1 = 3.03 � 10�3 and 2.77 � 10�3 min�1) com-
pared with that of the untreated one (k1 = 1.84 � 10�3 min�1). Desorption of malathion
from the loaded samples was also carried out for regeneration purposes. The adsorption/
desorption cycle of malathion on the kaolinite samples was repeated several times and the
removal efficiency of the regenerated kaolinite sample was noticed to decrease after the
3rd cycle.
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1. Introduction

Water pollution by organic and inorganic com-
pounds is of great public concern. Pesticides are very
dangerous and harmful because of their toxic and car-
cinogenic nature. They contaminate water through
agricultural, domestic and industrial activities and
therefore, their removal is important [1,2]. They are
mostly dissolved in water and cannot be easily
removed by solid/liquid separation process such as
coagulation and sand filtration. An effective and sim-
ple method is the addition of powdered activated car-
bon (PAC) at the inlet of a water purification process

train [3]. Due to the higher cost of activated carbon,
attempts had been made to find out alternative adsor-
bents for pesticides removal such as bentonite clays,
kaolin, iron oxides, and so on [4–7]. Organoclays have
been considered as good adsorbents of nonionic
organic contaminants. The hydrophilic surface of clay
changes into hydrophobic that sorbs effectively
organic compounds from water and air, through for-
mation of particular types of aggregates during coagu-
lation. The aim is to reduce the amounts of pesticides
distributed in the environment [8–10].

Clay minerals provide different adsorption sites
for neutral molecules (external and internal cations,
surface oxygen atoms, silanol and aluminol groups at
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