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A B S T R AC T

The sepiolite modifi ed with cetyltrimethylammonium bromide (CTAB/sepiolite), was used as 
an adsorbent for the removal of Rhodamine B (RhB) from aqueous solutions. The sepiolite and 
modifi ed sepiolite were characterized by Fourier transform infrared spectroscopy, Brunauer-
Emmett-Teller and scanning electron microscopy, respectively. The CTAB/sepiolite exhibited 
much higher adsorption capacity for the removal of RhB than sepiolite. The effects of the 
amount of CTAB, contact time, initial RhB concentrations, and pH upon the RhB adsorption 
were evaluated on the CTAB/sepiolite. The kinetic studies indicated that the adsorption process 
was fi tted well with the pseudo-second-order kinetic model (R2 > 0.99). The equilibrium data 
were well described by the Freundlich equation. The results showed that the CTAB/sepiolite is 
an effi cient adsorbent for the removal of organic pollutants from wastewater.
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1. Introduction

Organic dyes are one of the largest groups of pol-
lutants released into wastewater from textile and other 
industrial processes. Rhodamine B (RhB), a xanthene 
dye, is harmful if swallowed by human beings and ani-
mals, and causes irritation to the skin, eyes and respi-
ratory tract. The carcinogenicity, reproductive and 
developmental toxicity, neurotoxicity and chronic toxic-
ity have been experimentally proven [1–3].

Different treatment techniques such as biological 
treatment, chemical oxidation, coagulation, membrane 
separation and adsorption are widely applied in the 
removal of colored dyes from wastewater [4–7]. Among 
these techniques, adsorption is one of the most effec-
tive methods for the removal of such organic pollutants 

without harmful by-products [8–10]. The most widely 
used adsorbent for industrial applications is activated 
carbon. However, carbon adsorption remains an expen-
sive treatment process. Therefore, there is a need for 
relatively cheap adsorbents that can be applied to water 
pollution control. A number of adsorbents such as bot-
tom ash and deoiled soya [11–13], luffa cylindrica fi bers 
[14], wheat shells [15], bamboo waste [16], hen feather 
[17], coal fl y ash [18], saw dust [19] and silica [20] have 
been employed for the removal of various hazardous 
chemicals from water.

Recently, clays as environment-friendly and low cost 
adsorbents have been attracted many attentions [21–24]. 
Sepiolite is a clay mineral and a fi brous hydrated mag-
nesium silicate. It has a general structure formed by 
an alternation of blocks and tunnels that grow up in 
the fi bre direction (c-axis) [25]. The fi ne channels run-
ning parallel to the fi bre axis can accommodate water 




