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In this project, multi-walled carbon nanotubes loaded by the magnetic iron oxide
nanoparticles were used as adsorbent for removal of Reactive Violet 2 (RV2) aqueous
solutions. Synthesis of the iron oxide nanoparticles was performed through chemical
reduction of ferric chloride by sodium sulfite in highly basic media at room
temperature. The magnetic adsorbent was characterized by X-¬¬¬¬¬¬Raydiffraction,
Fourier transform infrared spectroscopy and scanning electron microscopy. The dye
removal experiments were carried out based on a Taguchi experimental design with
four variables of the adsorbent dosage (0.82.4 g L-1), pH (5¬¬9), contact time (20
40 min) and ionic strength (0.02 0.1 mol L-1). Dye concentration of 50 mg L-1 was
taken as a fixed input parameter. Results of the analysis of variance showed that the
adsorbent dosage with percent contribution of 79.14 was the most effective factor
determining the removal efficiency of RV2 by the magnetic adsorbent. Based on the
obtained data, optimum values of the experimental factors were determined as:
adsorbent dosage of 2.0 g L-1, pH=6, contact time of 30 minutes and ionic strength of
0.1 mol L-1. Experimental checking was performed at the optimum conditions
resulted in achieving to the mean efficiency of 98.23% for RV2 removal by the
magnetic adsorbent. Kinetic studies showed that RV2 adsorption onto the magnetic
adsorbent followed the pseudo- second order model. Moreover, based on the
obtained equilibrium data, Freundlich adsorption isotherm showed well fitting to the
studied dye-adsorbent system.
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