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Abstract
The mesoporous network in the support material also have strong influence on high specific surface area, optimal pore size and large pore volumes that can contribute in the enhancement of triple phase boundaries in fuel cells. In this study, we report a rational method for the preparation of Pt nanoparticles supported hollow mesoporous carbon nanofibers (H-MPCNFs) by co-axial electrospinning method synthesis for high performance PEMFCs. The synergistic effect of high specific surface area (780 m2/g), homogeneous formation of mesopores (20-50 nm) and hollow nanochannels in the carbon nanofiber matrix lead to uniform distribution of Pt electrocatalysts. Pt/H-MPCNFs exhibited superior electrocatalytic activity towards ORR with positively shifted onset potential (62 mV), half wave potential (86 mV) and high limiting current density (4.76 mA/cm2) compared to commercial electrocatalysts owing to the favorable mass transport due to the hierarchical porous network, high specific surface area, pyridinic/pyrrolic nitrogen species, uniform distribution of Pt nanoparticles and abundant active sites on the support material. The Pt/H-MPCNFs exhibited superior stability under acidic medium and showed only 23 mV loss in the half-wave potential; meanwhile, the Pt/CNFs (35 mV) and Pt/C (77 mV) exhibited much higher shift in half-wave potential. The PEM fuel cell testing of Pt/mPHCNFs (411 mW/cm2) based membrane electrode assembly exhibited four times excellent performance compared to Pt/CNFs (297.4 mW/cm2) and Pt/C (212.8 mW/cm2).
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