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ABSTRACT
Understanding the transportation of organic pollutants which are present as cationic form in groundwater is
essential since it exerts a great risk for living beings by adding pollutants to the groundwater. It is a hugely
challenging task to model organic cation transport since sorption mechanisms based concepts of hydrophobic
partitioning which are used for non-ionic organic compounds are not valid for organic cations.
A numerical model has been developed to incorporate ion exchange equilibrium which describes reversible
sorption reaction. The Gapon convention in the model describes the cation exchange process. Series of partial
differential equations were used to explain transportation of cation due to ion exchange processes for both organic
and inorganic species in both aqueous and sorbed phases. The model was evaluated with atenolol sorption
experiments for various Ca2+ concentrations in column experiments.
The model explains sorption of organic cations in laboratory conditions successfully and retardation of cation
exchange with inorganic cation concentration. But, it fails to yield retardation at field conditions. Organic cation
concentration in field conditions is negligible compared that of inorganic ion concentration. At such a situation, the
sorption of organic cations does not depend on their concentrations, but on the concentrations of inorganic cation
concentration and it can be explained using the model. Further, according to the model, the ion exchange process
wouldn’t be happening when the retardation is equal to one. It could be because of ion exchange process is not
determined by the sorption processes of organic cation and there may be other sorption mechanisms and water
chemistry which affect on organic cation sorption.
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