
Presented at the First International Symposium on Materials, Electrochemistry and Environment (CIMEE 2016), 
22–24 September 2016, Tripoli, Lebanon

*Corresponding author.

1944-3994 / 1944-3986 © 2017 Desalination Publications.  All rights reserved.

Desalination and Water Treatment
www.deswater.com

doi:10.5004/dwt.2017.20743

83 (2017) 262–271
July

Use of combination of coagulation and adsorption process for the landfill 
leachate treatment from Casablanca city

Zineb Chaoukia, Fouad Khalilb, Mustapha Ijjaalia, Héctor Valdésc, Salah Rafqahd, 
Mohamed Sarakhae, Hicham Zaitana,*
aLaboratory LCMC, Faculty of Science and Technology, Sidi Mohamed Ben Abdellah University, B.P. 2202, Fez, Morocco,  
email: chaoukizineb90@gmail.com (Z. Chaouki), mustapha.ijjaali@usmba.ac.ma (M. Ijjaali), hicham.zaitan@usmba.ac.ma (H. Zaitan) 
bLaboratory LCA, Faculty of Science and Technology, Sidi Mohamed Ben Abdellah University, B.P. 2202, Fez, Morocco,  
email: khalil_fouad@yahoo.fr 
cLaboratorio de Tecnologías Limpias, (F. Ingeniería), Universidad Católica de la Santísima Concepción, Alonso de Ribera 2850,  
Concepción, Chile, email: hvaldes@ucsc.cl 
dEquipe Chimie Analytique et Environnement, Polydisciplinary Faculty, Safi, Université Cadi Ayyad, Maroc email: rafqah2004@yahoo.fr 
eUniversité Blaise Pascal, ICCF, BP 10448, F-63000 Clermont-Ferrand, France, email: mohamed.sarakha@univ-bpclermont.fr

Received 12 January 2017; Accepted 20 March 2017

a b s t r a c t

This article presents a combination of coagulation–flocculation and powder activated carbon (PAC) 
adsorption as a treatment process for landfill leachate. Leachates were collected from a municipal 
solid waste landfill in Mediouna site, Casablanca city. Ferric chloride (FeCl3) is used here as a coag-
ulant to study the optimum conditions for the removal of chemical oxygen demand (COD), colour, 
total suspended solids (TSS) and turbidity in jar tests. This coagulant showed the highest removal 
efficiency in terms of COD (62.5%), turbidity (92.5%), colour (80%) and least sludge volume genera-
tion (30% v/v) for an optimum coagulant dose of 12 g Fe3+ L–1. Combining coagulation with adsorp-
tion process onto PAC enhances the removal of COD, turbidity and colour reduction by a 77%, a 
99% and a 99.7%, respectively. These results show that coagulation-adsorption could be used as a 
promising hybrid process for the treatment of landfill leachates.
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