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Advanced energy storage devices are a critical necessity for a sustainable society. Due to their high energy density, metal-air 
batteries constitute one of the most promising new classes of energy storage devices. However the cathodic, or oxygen 

reduction, reaction of these batteries is very sluggish and requires appropriate electrocatalysts to increase the reaction rate to 
an acceptable level. Unfortunately, the most effective electrocatalysis for this reaction is platinum. To date many materials have 
been put forward as possible candidates to replace the price prohibitive platinum which offer the potential electrocatalytic 
activity required for an air-electrode. They include materials such as: carbon nanotubes, nitrogen-doped graphene and 
platinum-gold nanoparticles. Despite these studies, no air-electrode has yet been developed which has forgone the use of noble 
metals somewhere within its architecture, while providing enough efficiency to warrant a direct comparison to platinum (Pt) 
which remains the current benchmark in such systems.

Our research group has recently turned its attention to using conducting polymers as electrocatalyst materials for 
oxygen reduction reaction. The main focus of our work has been on the synthesis and chemical modification of poly (3, 
4ethylenedioxythiophene) (PEDOT) to improve its electrical and electrocatalytic properties. We have shown5 that due to 
the semi-metallic properties the polymer possessesit has the potential for being used as an electrocatalytic material, and by 
applying the appropriate chemical treatments tits electrocatalytic properties can exceed that of platinum.
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