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A B S T R AC T

The removal of Cu(II) with montmorillonite and sepiolite clays in aqueous solutions has been 
studied. The optimum conditions for adsorption using a batch method were evaluated by 
changing various parameters such as contact time, adsorbent amount, initial pH of the solution 
and initial metal concentration. The equilibrium adsorption data were analyzed by Langmuir, 
Freundlich and Temkin adsorption isotherm models. By comparing the Akaike’s Information 
Criterion (AIC) and the sum of error squared (SSE) of these models in the three kinetic systems. 
The Freundlich isotherm best describe the adsorption of Cu(II) on montmorillonite and sepiolite. 
The adsorption kinetic data were modeled using the Lagergren-fi rst order, pseudo-second order, 
and Elovich. Adsorption data of the Cu(II) were fi tted well by the Elovich model. The results 
indicate that montmorillonite and sepiolite are good adsorbents for Cu(II) in aqueous solutions.
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1. Introduction

The release of heavy metals such as Ni(II), Cu(II), 
Zn(II), Pb(II), and Co(II) into the environment in aqueous 
waste streams is a potential threat to water and soil qual-
ity as well as to plant, animal, and human health. Unlike 
organic pollutants, heavy metal ions are not biodegrad-
able and tend to accumulate in living organisms, lead-
ing to several types of disseases and disturbances [1,2]. 
Copper ions represent a hazardous pollutant in waste-
water and are released by metallurgical, plating, print-
ing circuits and mining activities. This element is one of 
the principal heavy metals responsible for degrading the 
environment. High concentrations of copper have been 

observed to have a detrimental effect on fi sh and other 
marine creatures because they cause extensive damage 
to the gills, liver, kidneys, and nervous system [3,4]. The 
heavy metal level in drinking water, wastewater, and 
water used for agriculture must be reduced to at least 
the lowest permissible concentrations. The EPA requires 
that copper in drinking water not exceed 1.3 mg l−1 [4–9].

Numerous techniques and treatment technologies 
have been developed to remove heavy metals from 
wastewaters, including chemical precipitation, ion 
exchange, membrane separation, chemical coagulation, 
solvent extraction, complexation/sequestration, cemen-
tation, electrochemical operation, coagulation-fl occula-
tion, biological treatment, and adsorption [10–14]. One 
of the major methods for the removal of pollutants from 
aqueous effl uent is adsorption by using porous solid 
adsorbents. Adsorption has demonstrated its effi ciency, 




