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Abstract 

 

Improving the affinity and selectivity of polymeric materials for sorbing ionic species, particularly 

heavy metals that pose a high environmental risk, is crucial from an environmental standpoint. 

Research on the mechanism of sorption can aid in selecting the optimal sorbent for a given 

application. Sorption occurs as a result of various interactions. Sorption includes diffusion of ions 

through solution (typically the quickest), diffusion of ions through the boundary layer surrounding 

the sorbent surface, diffusion through the porous structure of the sorbent (intra-particle diffusion), 

and binding to active sites on sorbent surfaces. Kinetic and equilibrium models explain the sorption 

mechanism but not the nature of interactions, which is essential for predicting the selectivity and 

efficiency of the sorbent based on particular ionic species. As a result, we were compelled to 

approach the molecular level. Active sites on the surface of the magnetic aminofunctionalized 

polymer, which are amino functional groups, are used to bind ions to the magnetic nanocomposite. 

The sorption process can be viewed as the sum of ion-ligand unit interactions. Unit complex 

formation and stability can be studied with statistical analysis and quantum chemical calculations. 

The Cambridge database (CSD) improves the crystal structure of complex ion-ligand. Based on 

binding energy, DFT (Density Functional Theory) predicts the stability of complex molecules (unit 

ion-ligand interactions). To ensure an accurate calculation, it is essential to include all system 

parameters, including sorbent structure, ligand properties, ligand charge under specific conditions, 

ion forms and charges, and solvatation effects. In the early stages of research, defining the system's 

model lets researchers make theoretical predictions about the magnetic aminofunctionalized 

polymer sorbent's affinity and selectivity for certain ionic species. 
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