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ABSTRACT

Global energy demands have historically been met predominantly by fossil fuels wherein these high energy
density materials account for a large fraction of worldwide energy consumption. However, the dependence on
fossil fuels has resulted in environmental problems, notably greenhouse gas emissions and climate change. To
address these challenges, PEM (Proton Exchange Membrane) fuel cells could be a sustainable option. By
harnessing renewable hydrogen sources, PEM fuel cells can significantly reduce carbon emissions and
provide a sustainable energy solution and have a potential be used in stationary and vehicular applications.
However, Platinum as a catalyst is indispensable at cathode to overcome the slow oxygen reduction reaction
(ORR) but using which increases the overall cost of fuel cells. Thus, Platinum dispersed on carbon
nanostructures minimizes the usage of platinum and augments the catalytic activity of Pt nanoparticles. In
view of this, we have synthesized and investigated different shapes of carbon-based supports (Planar, tubular
and spherical) for Pt and further modified its surface chemistry to enhance its stability, durability and fuel cell
performance. :
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