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Abstract

The Kinetics and thermodynamic studies Removal of Cr(VI) and some of the thiazine dyes
from aqueous solutions using rice husk

Naghi Aghajani Shirkoohi Mogadam

In this thesis the feasibility of using pre-consumer processing agricultural waste (rice husk) to
remove Cr(VI), thionine and Azure A, from synthetic wastewater under different
experimental conditions. Effect of various process parameters, namely, pH, adsorbent dosage,
initial concentration, temperature, ionic strengh and contact time has been studied in batch
systems. The removal of chromium and Dyes were dependent on the physico-chemical
characteristics of the adsorbent, adsorbate concentration and other studied process parameters.
The experimental data were analyzed using Freundlich, Langmuir, Temkin and Dubinin—
Radushkevich (D-R) isotherm models. Free energy of adsorption (AG"), enthalpy (AH"), and
entropy (AS) changes were calculated to predict the nature of adsorption. Thermodynamic
parameters values revealed that the adsorption of Cr (VI), thionine and Azure A onto rice
husk are endothermic, spontaneous, with an increased randomness in nature. The
experimental data was also analysis to the Lagergren’s first-order and pseudo second-order
kinetic models. The results revealed that the pseudo second-order reaction model provided the
best description with this data, and the results revealed that the hexavalent chromium, thionine
and Azure A, is considerably adsorbed on rice husk and it could be an economical method for
the removal of hexavalent chromium, thionine and Azure A from aqueous systems.

Keywords: rice husk, Thermodynamic, Kinetics, spontaneous, endothermic.
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