Novelty Statement
[bookmark: _GoBack]This work includes on new applications of mixed ligand Cu(II), and Zr(IV)  complexes of metformin and 2,2\-bipyridine and investigation their protective (electrochemical and chemical) performance,  mechanical and UV resistance properties reinforced in polyamine cured epoxy composite coating applied on the C-steel surface. The present work demonstrates the application of these metal complexes as epoxy coating super-cross-linkers that establish a multi-functional barrier to resist these severe conditions. Based on using salt spray corrosion trial, SEM/EDX combination survey and AFM morphological method, the superb protective behavior and mechanical resistance properties were offered for metal complexes had highly magnetic moment (μeff), with octahedral molecular geometry. The energy gap (ΔE) value determined the resistance performance of ligands and metal complexes via epoxy coating layer in which the complexes displayed the lowest ΔE values than ligands and offered increased chemical reactivity. In addition, the increased electronegativity (X) and electron affinity (A) of the complex, caused a reinforcing in the chemical bonding and cross-linking intensity of complex molecules via epoxy vehicle, thereby consolidating the coating/steel interfacial adhesion and internal layer stiffness. Furthermore, the mechanical resistance properties (adhesion, impact, bend and abrasion), were enhanced for epoxy coating intercalated with mixed complex had magnetic properties, lower ΔE, highly electronegativity and d-d electronic transitions. Finally, it was found that the applied epoxy/complex hybrid composites offered outstanding UV immovability properties.

