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Exceeding the 2015 Department of Energy (DOE) targe
in terms of stack power density of 0.9 Wfchas been
demonstrated [1,2], but continued improvement in
performance and price reduction are necessary. One
strategy for achieving price reduction is the daseeof
total platinum (Pt) loading from 0.4 — 0.25 mgPtTto
ultra-low loading of 0.1 mgPt.cfn High performance
low Pt loading electrodes are therefore an ardatefse
research.

The concurrent need to reduce precious metal Igadin
while increasing power density has highlighted idmue

of oxygen transport in low Pt loaded electrodeeRrdy,

a number of automotive companies and membrane
electrode assembly (MEA) developers have published
results in which a resistance of unknown origin,swa
shown to directly or indirectly scale with Pt loagi A
lack of understanding of the mechanism responditne
such resistance is noted, and several possiblerig¢iseo
have been presented.

In this work, limiting current measurements weredi$o
evaluate oxygen transport resistance in the catidysr

of a PEFC using two different flow field architects, as
shown in Figure 1, at 8Q. The pressure independent
oxygen transport resistance in the electrode wakiated
with a conventional parallel channel/land architeet
and an open metallic element (OME) flow field knoten
dramatically improve mass transport and mitigate
flooding. Two different cathode Pt loadings (0.4 &n07
mgPt.cn’) were tested. The compounded effect of the
flow field and Pt loading is used to identify thatare of

the observed resistance. By varying gas pressude an
using different low oxygen concentrations, the Itota
oxygen transport resistance is divided into intdemalar
gas diffusion (pressure dependant) and a pressure
independent component, Knudsen diffusion or dissniu
film resistance.
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Figure 1. Limiting current measurements at°g0at a cell
operating pressure of 150 kPa, for different flowldf
architectures, under various oxygen concentratiaitis a
cathode catalyst loading of 0.07 mgPtTna) Parallel
flow field b) open metallic element flow field.
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