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Kinetic and thermodynamic study of the adsorption of a cationic dye (methylene blue) on artificial zeolites.
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Abstract
     Discharges resulted from many industries (plastics, cosmetics, paper, and especially textiles) are significantly contaminated with dyes and have a harmful impact on environment. Methylene blue (BM), which is widely used for dye cotton, wool, silk, leather, paper and many fibres, is one of those substances that cause toxicity. To avoid this problem, several elimination techniques are proposed, namely: chemical precipitation, ion exchange, membrane filtration, electrocoagulation, etc. However adsorption remains the most efficient technique due to its various benefits.
        In this work it is proposed study the liquid-solid extraction of methylene blue from aqueous solutions of 10 mg / l by a support based on the zeolite. The effect of several parameters on the adsorption performances were studied (contact time, the mass of the support, pH ...). The obtained results were encouraging for an industrial application:
• The adsorption equilibrium is obtained after 180 min with a low mass of zeolite (0.1 g) and at pH = 6.5.
• The adsorption capacity of BM by zeolite slightly increases when the temperature increases from 25 ° to 55 ° C.
• The study of the evolution of adsorption capacity over time at different BM concentrations ranging from 10 to 200 mg / l was conducted. This study gives a maximum adsorption capacity of the dye by the zeolite of about 39.45 mg / g.
         The study of kinetic models confirms that the adsorption of BM on the zeolite follows the pseudo-first order model, and that the Langmuir isotherm is the appropriate model to explain the adsorption process of this cationic dye on the zeolite.
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