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A B S T R AC T

A sample of clay, bentonite from Maghnia (N.W. Algeria) was treated (acid-activated) and used 
as adsorbent for the removal of Co2+ ions from aqueous solutions. The effect of acid treatment, 
shaking time, pH of aqueous solution, metal concentration and adsorbent amount was studied. 
The sorption kinetics of Co2+ have been analysed by Lagergren pseudo-fi rst order and pseudo-
second order kinetic models. The experimental results indicated that the best fi t is obtained 
with the pseudo-second order kinetic model. The experimental equilibrium adsorption data 
were tested for the Freundlich and Langmuir equations. Results indicate that the order fi t is 
Freundlich > Langmuir.
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1. Introduction

Cobalt is present in the terrestrial crust and its abun-
dance is of about 23 ppm [1]. It is used in the manufacture 
of economic and strategic interest tools (ceramic, alloys 
with steel...). The hold of conscience of the problem of the 
inorganic pollutants, essentially the heavy metals, in waters 
destined to the human consumption, drove us to exam-
ine the possibility of elimination of the cobalt by adsorp-
tion onto Algerian clay (a bentonite from Maghnia, N.W. 
Algeria) in aqueous solution. Numerous studies showed 
that the adsorption of the cobalt by treated and modifi ed 
clays was of interest [2–5]. The heavy metals, non biode-
gradable, are endowed with particular chemical properties 
that confer them toxicity to the human being and the living 
organisms (animal and plant reign). Among these metals, 

the cobalt is present in the surface soil and its average con-
centrations remain lower than 0.2 mg l−1 in the industrial 
liquid sewages [6]. During the last years, numerous meth-
ods for removing pollutants from water and wastewater 
are well developed as the chemical precipitation, the ion 
exchange, the electrolysis, the membranes processes and 
the adsorption method [7–9]. In the last few years, works 
achieved in our Laboratory (Laboratoire d’Electrochimie-
Corrosion, Métallurgie et Chimie Minérale de la Faculté de 
Chimie –USTHB) show good potentiality for Algerian clay 
to be used as adsorbent for organic and inorganic pollut-
ants in aqueous solutions [7,9–18].

The purposes of this work are to study the infl uence 
of the pH of the solutions on the removal of Co2+, the 
effect of shaking time, the effect of the initial concentra-
tion of the Co2+ ions, the effect of mass of adsorbent onto 
acid-activated clay, a low-cost material, a bentonite clay 
from Maghnia (N.W. Algeria).




