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SUMMARY




Summary

Heavy metal ions are one of the major pollutants to human water resources. Hexavalent
chromium is one of these ions and it is known to be toxic to human health and the environment.
There are many techniques used to reduce the content of chromium ions in wastewater streams,
the most effective and economic way is the use of ion exchange resin for the removal of
hexavalent chromium from industrial wastewater.

In the present study, The gel type strong base Diaion SA20A resin have been used for the
removal of Cr(VI1) from aqueous solutions. Various physicochemical parameters such as pH,
adsorbent dosage, rpm, initial metal ion concentration, temperature, and equilibrium contact time
were studied. The equilibrium data were tested using three isotherm models—Langmuir,
Freundlich and Temkin , among which Langmuir isotherm model was found to be suitable for
the monolayer adsorption process with a high correlation coefficient and the maximum
adsorption capacity of the resin was found to be 166.6 mg/g.

The Pseudo-first-order, pseudo-second-order, Elovich and intraparticle diffusion models were
tested for their applicability of the present kinetic data, results showed that the adsorption
followed a pseudo second- order reaction to a great extent.

The results revealed that both film diffusion and intraparticle diffusion contribute to the rate-
determining steps.

Continuous adsorption experiments are conducted using fixed-bed adsorption column to evaluate

the performance of the adsorbent (Diaion SA20A) for the removal of Cr(VI) from aqueous
solutions and the results obtained are validated with a model developed in this study. The effects
of significant parameters such as flow rate and bed height were studied and breakthrough curves
were obtained. As the flow rate increases the breakthrough time decreases. As the bed height
increases, breakthrough time gets delayed. The process parameters for fixed-bed adsorption such
as breakthrough time, total percentage removal of Cr(V1), adsorption exhaustion rate and fraction
of unused bed length are calculated and the performance of fixed-bed adsorption column is
analyzed. Mathematical models such as Adam-Bohart, Thomas, Yoon-Nelson and BDST were
applied for fixed-bed adsorption column, among which Thomas Model was suitable for
describing the adsorption process.

The references were written according to the American Psychological Association,
(APA), and Google Scholar system.



