
Desalination and Water Treatment 
www.deswater.com
1944-3994/1944-3986 © 2012 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2012.1431

*Corresponding author.

38 (2012) 278–284
January

Sorption of hexavalent chromium metal onto Amberlite IRA 410 – equilibrium 
isotherms and kinetic studies

Ait Ouaissa Yasminea,b, Chabani Malikaa,*, Amrane Abdeltifc,d, Bensmaili Aichaa

aFaculté de Génie des Procédés et Génie Mécanique, U.S.T.H.B. BP 32, El Allia, Bab ezzouar, Algérie
Email: mchabani_fr@yahoo.fr
bCentre de Recherche scientifi que et Technique en Analyses Physico-chimiques BP 248, CRAPC, Alger, Algérie
cEcole Nationale Supérieure de Chimie de Rennes, Université Rennes 1, CNRS, UMR 6226, 
Avenue du Général Leclerc, CS 50837, 35708 Rennes Cedex 7, France
dUniversité européenne de Bretagne, Rennes, France

Received 17 November 2010; Accepted 13 November 2011

A B S T R AC T

The removal of chromium (VI) from aqueous solution by a strong anion exchanger Amberlite IRA 
410 was studied. Batch mode experiments were conducted to study the effect of the initial concen-
tration of Cr (VI) and the equilibrium isotherms. The sorption process of chromium (VI) was tested 
with Freundlich, Langmuir and Khan models, and the results showed that sorption behaviour of 
chromium (VI) followed a Langmuir isotherm, namely a monolayer sorption onto the resin surface. 
The sorption capacity was determined to be 153.8 mg/g. Elovich, Ritchie and the pseudo-second 
order models were tested to represent kinetic data and the equation parameter values were evalu-
ated. It was found that the sorption kinetics followed a pseudo-second order model in the concen-
tration range 0–100 mg/l, while above 100 mg/l the Ritchie model matched experimental kinetic 
data. In addition, the capacity of sorption increased for increasing initial Cr(VI) concentration. The 
thermodynamic parameters for the sorption process have been evaluated. The entropy change 
ΔS was found to be 318.4 J/K/mol, the heat of adsorption (enthalpy change) ΔH was 85.2 kJ/mol 
indicating the endothermic nature of the adsorption process, and a decrease of the Gibbs free 
energy (ΔG) for increasing temperatures indicated the spontaneous nature of the process.
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1. Introduction

Chromium is among the contaminants, which exists 
in hexavalent and trivalent forms. The hexavalent form 
is more toxic than the trivalent one and signifi cant 
exposure to Cr(VI) causes cancer in digestive tract and 
Lungs and may cause epigastric, pain, nausea, vomiting, 
severe diarrhea and hemorrhage [1,2]. The maximum 

level allowed for trivalent chromium in wastewater is 
5 mg/l [3]; while the permissible limit of Cr (VI) in pota-
ble water is 0.05 mg/l, but industrial and mining effl u-
ents can be discharged with 0.5 mg/l [4]. It is therefore 
essential to remove Cr (VI) from wastewater disposal. 
The main sources of chromium (VI) are leather tanning 
processes, electroplating, manufacturing of dye, paint 
and paper etc [5]. Since most of the industrial and mine 
effl uents contain higher than the permissible limit, treat-
ment to reduce/remove the pollutant before discharge 
into the environment becomes inevitable.
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