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Adsorption of Reactive Red 198 on Silicate Magnetic Nanostructure: Adsorption Studies and
Modeling
Hossein Zaer Thabit, Peyman Valipour, Habib Elah Tayibi*
Department of Textile Engineering, Qaimshahr Islamic Azad University, Qaimshahr, Iran
tayebi_h@yahoo.com

Abstract

In this study, a magnetic mesoporous silica nanostructure was synthesized (Magnetic-SBA-15) and then its ability to remove
reactive red 198 dye (RR198) from aqueous solution was investigated. Crystalline and chemical structure of the produced
adsorbent was evaluated by X-ray diffraction (XRD) and Fourier transform infrared spectroscopy (FTIR). Effect of effective
parameters on the adsorption process such as pH, adsorbent dose, contact time, temperature and dye concentration were
investigated and optimized. The optimized conditions for removal of reactive red 198 dye including pH =2, adsorbent dosage
of 0. 4 g/l, contact time of 60 minutes and temperature 25 °C in 60 ppm of dye concentration have been obtained. UV-vis
spectrophotometer was used to determine the amount of residual dye in the solution. To determine the type of adsorption
isotherm, the Langmuir, Freundlich and dubinin-radushkevich equations of adsorption isotherms were used. The results
showed a good fit for the Langmuir adsorption isotherm (R? = 0.997 and R = 0.275). Thermodynamic studies such as
enthalpy (-15.346 kJ/mol) and Gibbs free energy showed that the adsorption was exothermic and spontaneous in nature.
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