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A B S T R AC T

This work reports the application of a natural clay and an alumina-pillared clay as adsorbents 
for the removal of a basic dye, Methylene Blue, from aqueous solutions. The intercalation and 
pillaring processes improve the adsorption capacity of the montmorillonite. The adsorption 
kinetics of the dye has been studied in terms of pseudo-fi rst-order and pseudo-second-order 
models. The equilibrium data are mathematically modelled using Freundlich, Langmuir and 
Sips isotherm adsorption models.
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1. Introduction

The quality of industrial effl uents has a substantial 
infl uence on the quality of surface water. Most industrial 
effl uents require treatment before their direct discharge 
into surface waters or their delivery to municipal treat-
ment plants. There are numerous industries that con-
sume large volumes of water and use organic chemicals: 
textile, paper and pulp, printing, iron-steel, coke, petro-
leum, pesticide, paint, solvent, pharmaceutics, wood 
preserving chemical or food industry are some examples. 
Pollutants from these industries can be a serious problem 
to the environment and to the human health [1].

Textile industries in particular are responsible for 
the discharge of dyes into natural waterways due to 

ineffi ciencies in dyeing techniques: when reactive dyes 
are used, up to 50% may be lost directly into waterways. 
The presence of dyes, even at very low concentrations, 
is highly visible and undesirable in an effl uent. In addi-
tion, some dyes are toxic, mutagenic or carcinogenic [2].

Adsorption is an attractive method for the removal 
of contaminants from effl uents since if the adsorption 
system is designed correctly; it will produce a high-
quality treated effl uent [3]. The adsorption process, in 
comparison with other processes for the treatment of 
polluted aqueous effl uents, allows fl exibility in design 
and operation, and produces effl uents suitable for reuse, 
free of pollutants [4]. Additionally, as the adsorption is 
sometimes reversible, the regeneration of the sorbent 
with resultant economy of operation can be possible.

Interesting opportunities in the fi eld of the synthesis 
and applications of clay-based materials have been 
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