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Abstract 

The oxygen reduction reaction (ORR) is crucial for the efficiency of energy conversion 

devices, including fuel cells and metal-air batteries. Iron phthalocyanine (FePc) has emerged 

as a promising electrocatalyst due to its abundance, cost-effectiveness, and exceptional 

electrocatalytic activity. Understanding the core ORR process in FePc is crucial for 

optimizing its performance and moving from laboratory investigations to practical 

applications. 

This talk will examine the mechanistic details of the ORR on FePc, focusing on its active 

sites, reaction routes, and kinetics using modern spectroscopic techniques and computational 

methods such as Density Functional Theory (DFT). Particular emphasis will be placed on the 

influence of central metal ions, axial ligand effects, and substrate interactions in regulating 

catalytic activity. Additionally, this talk will examine techniques to improve the ORR 

performance of FePc by structural alterations, heteroatom doping, and the creation of 

composite materials. The feasibility of FePc in practical applications will be assessed by its 

incorporation into fuel cell and battery systems. Comparative analyses with benchmark 

catalysts like Pt/C will demonstrate the viability of FePc as a sustainable alternative, 

facilitating its large-scale application in clean energy systems.  

This talk aims to bridge the gap between fundamental science and practical deployment, 

offering a comprehensive perspective on the ORR mechanism and its implications for future 

energy systems. 
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