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Over the past few decades, researchers are on search for catalysts to replace platinum group metals 

(PGM) for oxygen reduction reaction (ORR) and oxygen evolution reaction (OER). Among the 

alternatives, transition metal and nitrogen co-doped nanocarbons have attracted researchers' attention 

due to their comparable activity to PGM and lower price [1-3]. To understand the role of carbon 

supports in bifunctional electrocatalysts, we studied the electrocatalysts prepared using one-step 

pyrolysis of a combination of transition metal phthalocyanines (MPc, M= Fe, Ni) and different carbon 

supports. The ORR/OER activity of these catalyst materials was investigated and further explained 

on the basis of different physical characterisation results. 

Among the prepared catalysts, meso-porous carbon (MC) and multi-walled carbon nanotube 

(MWCNT) based FeNiN-MC and FeNiN-MWCNT catalysts showed the superior electrocatalytic 

ORR activity in alkaline media with half-wave potential of around 0.88 V vs RHE, which is 

comparable to that of Pt/C. The catalysts were tested in anion-exchange membrane fuel cells 

(AEMFCs) as cathode material and very good peak power density of 406 mW cm–2 was obtained for 

FeNiN-MWCNT [4]. Altogether, this study reveals the role of carbon supports in preparing the 

bifunctional ORR/OER electrocatalysts with transition metal macrocyclic complexes. 
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