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Polymer electrolyte fuel cell-powered vehicles have already been
commercialized in 2014, while the annual production remained several
thousands. Scarce resource of platinum-cobalt catalysts at the cathodes and

low durability of carbon supports would be the barrier for the widespread use




of fuel cell vehicles. In this study, carbon-support-free non-platinum catalyst,
phosphor and nitrogen codoped rutile TiO, was synthesized. A recently
reported facile combustion method was modified by (1) simply adding
H3PO4 or H3PO, to the precursor dispersion and (2) the dispersion was
treated with an ultrasonic homogenizer. Pentavalent phosphor atoms (P5%*)
were doped into both the bulk and surface to form new active sites without
alternating the number of oxygen vacancy on the rutile surface, which was
formed by nitrogen-doping. The ORR activity was successfully enhanced by
P5*-doping with a catalyst loading which was reduced from previous studies

on phosphor-free catalysts.
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