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Introduction

The dficiency of Solid Polymer Fuel Cells (SPFCs) is
limited by the slow kinetics of the Oxygen Reduction
Readion (ORR). The knowledge of the mass-transport
phenomena limiting the readion rate of the cahodeis
therefore important in order to ogimizethe utili zation of
the noble cadalyst. The experimental procedure used in
this work® and the analysis of the experiments with a 1D
aggomerate model? gave new insights into the
functioning of the state-of-the-art SPFC cathodes.

Experimental

The dedrochemicd behaviour of the cahode was gudied
in-situ in a SPFC by padlarizing versus an hydrogen
reference dedrode & alow swee rate (lessthan 0.1
mV.s%). For eath patential, the iR-drop was measured
with the aurrent-interrupt technique (Fig.1). The structure
was investigated by porosimetry and eledron microscopy
techniques. The modeled curves were fitted to the
experimental ones to give the parameters of the ORR
kinetics and oxygen diffusion.

Results

The dfeds on the cahode padarizaion curves of the
adive layer thickness oxygen presaure and humidity of
the gas were investigated. The polarization curves
consistsin akinetic Tafel slope & low current density,
followed by a second slope & higher current density. The
seoond slope has avalue dose to twicethat of the kinetic
Tafel sope. Thiseffed is predicted by the model? if either
of the two following limitations occur in the cahode:
proton migration, or oxygen diffusion in agglomerates. A
limitation by proton migration could be ruled out since, in
both Tafel dope regions, the increase of the aurrent
density was observed to be linea with both the oxygen
presaure and the cahode thickness (Fig.2). A highrelative
humidity is beneficial for the cahode sinceit modifies
gredly the parameters of the ORR kinetics (Fig.3).

Conclusions

A reference dedrode and the arredion for the iR dropis
necessary to study the cahode in the SPFC.

A Tafel dope & low current density and a second Tafel
slope & higher current density was observed on all
polarization curves.

The experimental results correspond to a limitation by
oxygen diffusion in the agglomerates.
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Fig.1: cahode polarizaion curve, iR correded (+) and rot
iR correded (x).
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Fig.2: effea of cathode layer thickness 5 um (+) and 18

pm (0). Pure O,, 60% RH, 1 atm presaure. Line is model
fitting.
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Fig.3: effed of relative humidity. 34% RH (A), 60% RH
(O), 78% (O), and 9% RH (0). Pure O,, 1 atm pressure,
22 um thick cahode. Lineis model fitting.
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