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Abstract

Three modified bentonites, hydroxy-aluminum pillared bentonite (Al(OH)-Bent), cetyl trimethylammonium bromide modified 
bentonite (CTAB-Bent), and both cetyl trimethylammonium bromide and hydroxy-aluminum modified bentonite (Al(OH)-
CTAB-Bent) were prepared and characterized by Fourier transform infrared  spectroscopy (FTIR) analysis. Batch experiments 
were conducted on the adsorption of phenol at different temperatures, pH and initial concentration. The results indicated that 
adsorption capacity on Al(OH)-CTAB-Bent for phenol adsorption in the aqueous solution reaches 85.0 mg·g-1, which suggests
that Al(OH)-CTAB-Bent is an excellent adsorbent for phenol removal. The pseudo-second-order kinetic model can appropriately 
describe the kinetic data for the adsorption of phenol onto Al(OH)-CTAB-Bent. Equilibrium data are analyzed by the Langmuir, 
Freundlich and adsorption isotherm models. The adsorption equilibrium data could be very well fitted to the Langmuir and 
Temkin models (R2 > 0.99). The results of adsorption thermodynamics indicate that adsorption of phenol onto modified 
bentonites are spontaneous and endothermic.
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1. Introduction

The pollution of phenols has become a key 
issue of water pollution because of their potential 
toxicity and harmfulness to human health even at low 
concentrations. Therefore, World Health 
Organization (WHO) recommends that the 
permissible phenolic content is only 1 in 
drinking waters (WHO, 1984).

There are abundant publications on phenols 
removal from the aqueous solution with different 
methods, such as adsorption, chemical precipitation, 
membrane, ion exchange, etc. Because of high 
adsorption efficiency, adsorption becomes one of the
most economically feasible methods. Recently, much 
attention has been paid to research of the use of 
natural mineral adsorbents for wastewater treatment 
due to their abundance and low price. However, 

presence of surface negative charge and large amount 
of exchangeable positive ions make natural bentonite 
exhibit strong hydrophilicity. Therefore, it is not an 
effective adsorbent for organic pollutants. Nowadays, 
there has been much interest in the modified 
bentonites as adsorbents to prevent environmental 
pollution (Musso et al., 2016; Senturka et al., 2009;
Zhou et al., 2008). Cationic exchange sites of 
bentonite can be occupied by inorganic hydroxyl-
metal polycation, organic cation, which would 
increase interlayer spacing and surface properties 
(Anirudhan and Ramachandran, 2006; Xin et al., 
2011). Therefore, inorganic-organoclay complex 
might be an excellent adsorbent for the removal of
organic pollutants from aqueous solution. Some
studies indicated that organic modified bentonites
had been widely used for the removal of dyes (Li et 
al., 2010; Tayel et al., 2011; Toor and Jin, 2012),


