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This study aimed to develop a new electrocatalyst for the reduction and evolution of oxygen using
carbon-based materials instead of expensive noble metals. Due to their light weight, electrical
conductivity, chemical stability, and cost-effectiveness, carbon-based materials are increasingly
considered viable alternatives to precious metals in electrocatalysis. Their performance can be
enhanced by doping with heteroatoms, such as nitrogen, sulphur or phosphorus, which alter
electron distribution and create active sites. In particular, nitrogen doping has been shown to be
highly effective in oxygen reduction reactions. However, challenges remain in optimising porosity,
the distribution of catalytic sites, and long-term durability. Conjugated polymers such as polyaniline
(PANI) show great promise due to their delocalised m-electron systems, which can be adapted for
specific electrocatalytic functions. This study focused on enhancing the properties of PANI via
thermal treatment to produce a nitrogen-rich carbonaceous material suitable for electrocatalysis.
The treated polymer was then used to functionalise electrospun nanofibrous mats, whose three-
dimensional porous structure makes them ideal candidates for catalytic layers. The resulting
electrocatalyst consists of polyvinylidene fluoride (PVDF) and polyaniline (PANI) in the form of a
nanofibrous structure with a high specific surface area. The functionalised nanofibrous mat was
characterised from a morphological and functional point of view.



