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Controlled Madification of Colloid-Imprinted Carbon
Nanostructures for Application as PEM Fuel Cell
Catalyst Supports

having a higher ORR Tafel slope than expected. Gas
sorption and transmission electron microscopy (TEM) have
shown that, while CIC-26, CIC-50, and CIC-80 all possess
an ordered (hexagonally close packed) porous structure, the
Dustin Banham, Fangxia Feng, Tobias Furstenfiagptu CIC-15 pores are randomly arranged, leading to thicker
Ye®, and Viola Birss walls for CIC-15 than would otherwise be expected.
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University Drive NW Calgary, AB T2N 1N4, Canada of all four CICs were measured, giving average values of
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Burnaby, BC V5J 5J8, Canada become severe enough to be manifested in the observed
ORR currents. For walls 1.5 nm thick (CIC-26), resistive
Fuel cells are energy conversion devices that are capable ofosses are encountered at much earlier overpotentials and
cleanly and efficiently converting chemical energy from result in the lower ORR activity (higher ORR Tafel slope)
the reactants (typically Hand Q) directly into electrical of the Pt-loaded CIC-26 catalyst vs. the other three
energy, with proton exchange membrane fuel cells catalysts.
(PEMFCs) which operate at relatively low temperatures As further confirmation of this hypothesis, modelled
(60 and 8C°C), being ideal for transportation and portable Tafel plots have been generated based on porous electrode
power applications. Presently, the cathode catalyst layer intheory, neglecting any contribution from diffusion. These
a PEMFC consists of Pt nanoparticles deposited on a hightheoretical Tafel slopes clearly demonstrate that the
surface area microporous (< 2 nm diameter pores) carbonobserved trends in ORR activity of the four Pt/CIC
support (typically Vulcan carbon XC-72R (VC)). catalysts cannot be explained based purely on differences
Unfortunately, the pores of VC are too small to in pore diameter. However, when the differences in wall
accommodate the ~3 nm Pt nanoparticles and the Ptthickness between the four CICs are also considered, the
nanoparticles therefore reside primarily on the outer VC calculated Tafel slopes are found to match very well with
surface. As a result, Pt deposition on VC occurs on only a the experimentally observed ORR Tafel slopes. Overall,
fraction of the total surface area, making it difficult to this work highlights the importance of carbon wall
achieve small, uniformly distributed Pt nanoparticles on thickness in the design of porous carbon supports.
conventional VC.
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