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Abstract:

Excess use of non-renewable energy resources is a serious environmental problem
nowadays. Fuel cells can be a promising alternative as they provide rather clean energy and
they can be used for various purposes in many sizes. Our work focuses on the oxygen
reduction reaction (ORR) in polymer electrolyte membrane (PEM) fuel cells. Generally,
platinum nanoparticles are used on carbon black support which is an expensive and easily
degradable catalyst. Nitrogen-doped graphene support can be an alternative solution with
various advantages, which improve the ORR efficiency of the dispersed platinum. Our aim
was to achive a one step method to synthesize Pt/Nitrogen-doped graphene composite with
reduced platinum content. A mixture of platinum (I1)-acetylacetonate and graphene oxide was
thermally treated at three different temperatures. The resulting material was examined by
several characterization techniques: thermogravimerty (TGA) was used to determine the
platinum content of the samples, transmission electron microscopy (TEM) was applied to
examine the graphene sheets and platinum particles, and X-ray photoelectron spectra (XPS)
were taken to determine the physical states of the graphitic materials and the oxidation state of
Pt. Linear sweep voltammetry (LSV) and cyclic voltammetry (CV) were performed in a three-
electrode cell in oxygen saturated 0.1 M HCIO, solution by a rotating disk electrode (RDE) at
different rotation rates to see the electrochemical behaviour of the samples, compared to a
conventional Pt/CB catalyst. The results revealed the successful synthesis of the desired
catalyst with promising electrochemical performances.
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