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State-of-the-art polymer electrolyte fuel cells (PEFCs) require large amounts of carbon-supported platinum 
nanoparticle (Pt/C) catalysts (~ 0.4 mgPt/cm2

geometric) to account for the large overpotential of the oxygen 
reduction reaction (ORR). [1] These excessive Pt-loadings that impede widespread commercialization of 
PEFCs can be mitigated by increasing the catalysts’ ORR activity, e.g. by alloying platinum with other metals 
like Ni, Cu and Co, to form materials which show up to one order of magnitude higher mass-specific activity 
than commercial Pt/C catalysts. On the other hand, state-of-the art carbon-supported materials suffer 
from significant carbon and Pt corrosion during the normal operation of PEFCs, gradually compromising 
their performance. To partially overcome these stability issues, a lot of research effort is dedicated to the 
development of unsupported ORR catalysts. Among these materials, bimetallic alloy aerogels consisting of 
nanoparticles interconnected to nanochains [2] present an interesting option, since their extended 3D 
structure should facilitate transfer to actual PEFC cathodes. 
In this talk, after having elucidated the high electrocatalytic activity of noble metal aerogels towards the 
ORR in model studies [3], the successful transfer of these catalysts into technical PEFC cathode 
environment will be presented demonstrating the practical applicability of these systems. 
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