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 Abstract (300 word limit)
Statement of the Problem: The growing demands for the design of environmentally friendly products and processes have led to the development of environmentally friendly catalytic system with green chemistry concepts. Furthermore, in view of the growing concern over environmental pollution and with further advance of catalytic sciences, chemical industries are forced to adopt new safe and eco-friendly wastewater treatment technologies with less consumption of energy for their waste treatment process. The purpose of this study is to explain the use of zeolite based heterogeneous catalysis for the efficient and environmentally friendly treatment of industrial chemical pollutants. Methodology & Theoretical Orientation: Mixed ligand complex of 2,2'-bipyridine and 1,10-phenanthroline with iron (III) and nickel (II) have been encapsulated into zeolite cage by the reaction of zeolite exchanged metal ion with flexible ligands. Density functional theory calculation has being carried out on both neat complexes as well as metal complexes encapsulated into NaY zeolite to investigate change in structural parameters, energies of the HOMO and LUMO, global hardness and softness of the two metal complexes upon encapsulation into zeolite. Findings: Experimental results confirm successful formation of mixed ligand complex of Fe(III) and Ni(II) inside the zeolite supercage. Density functional theory (DFT) calculations predict higher reactivity of the zeolite encapsulated metal complexes compared to respective metal complexes. The zeolite encapsulated Fe(III) and Ni(II) complexes are found to be catalytically active for the decomposition of hydrogen peroxide and for the oxidation of 2-phenyl phenol with good efficiency. The reusability test on the catalyst also confirms that zeolite encapsulated metal complex could be used more than three times without losing their catalytic efficiency Conclusion & Significance: The zeolite encapsulated metal complexes could be used as a green catalyst for treatment of industrial organic pollutants. 

Figure 1: Flexible Ligand synthesis of mixed ligand 
complex of 2,2'-bipyridine and 1,10-phenanthroline 
with iron (III) and nickel (II) with its catalytic 
application towards oxidation of 2-phenyl phenol 
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