Removal of dissolved textile dye from aqueous solutions by natural clay under dynamic flow conditions

Berez Amor1,2*, Gerhard Schäfer2, Malika Trabelsi Ayadi1 

1 Laboratoire d’Application de la Chimie aux Ressources et Substances Naturelles et à l’Environnement (LACReSNE)- UR 05- ES 09 Université de Carthage, Faculté des Sciences de Bizerte, Zarzouna, 7021 Bizerte, Tunisia
2 Laboratoire d’Hydrologie et de Géochimie de Strasbourg (LHyGeS) - UMR 7517 Centre National de Recherche Scientifique, Université de Strasbourg,  1 rue Blessig,  67084 Strasbourg Cedex , France.  email of corresponding author: amor.berez@etu.unistra.fr  
ABSTRACT
This work deals with the cleanup of textile effluents using natural clay, which is less expensive and easier to handle than traditionally used adsorbent [1]. It reports new findings on the physisorption of Foron Blue 291 (FB) on natural bentonite under dynamic flow conditions of the aqueous solution (Figure 1), that may important when using adsorption technique for wastewater treatment. Two major aspects were studied: (i) impact of dynamic mass transfer on removal efficiency of clay minerals:  advective-dispersive mass transport versus heterogeneous reaction (adsorption-desorption process), (ii) comparison of quantity of dye retained by the solid matrix under both ideal exchange conditions between dye and adsorbent given in a batch reactor and a pulse injection of dissolved azo dye in a soil column composed of a mixture of mean grain-sized sand and bentonite at different flow rates and various mass fractions of bentonite. Prior to the experiments of reactive mass transport, column experiments using a non-reactive tracer (Fluorescein) were performed to study the hydrodynamic behavior of the 11 cm-thick clay/sand mixture. It was shown that advective-dispersive transport across the clay/sand mixture may be characterized by a double-porosity medium having mobile and immobile zones. The results obtained on the reactive transport of FB underline that adsorption of FB depends strongly on the fraction of clay in the clay/sand mixture (Figure 2). With a percentage of 30% of mass of clay, 77% of dissolved FB mass were removed by the adsorbent. At low flow rates, the removal rates obtained in the dynamic reactive system were similar to the ones obtained in previous batch (static) experiments [2]. 
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Fig. 1 : Scheme of the experimental set up
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Figure 2: Influence of % clay on the removal of FB azo dye from water
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