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Proton exchange membrane fuel cells (PEMFCs) coatin

to be the subject of intensive research and deweop
efforts because they are considered as a promising
alternative and clean energy sources. Since mebktélils
operate with air as an oxidant, cathode exposurairto
contaminants (S H,S NH3;, NQ,, and some organic
compounds) can cause damage and a significant
performance loss (1, 2). From an inventory of 260
common air pollutants, seven contaminants were ethos
using a 2 tiered down selection process for detaile
studies (3). These seven pollutants are organic

compounds acetylene (gH,), propene (gHe), methyl
methacrylate (MMA, CHC(CH;)COOCH),
2-propanol ((CH),CHOH), bromomethane (GBr),
naphthalene ({gHs), and acetonitrile (CKCN), which are
commonly used as solvents, synthesis precursoess, fu
cleaning agents, or for pest control. Detailed rimfation
about the current distribution is crucial and beriaf for
understanding the poisoning process and to impthee
PEMFC environmental adaptability and durability.ttis
work, the spatial fuel cell performance under sefgar
exposure of gHs, GH,, CH:Br and MMA was studied
with a segmented cell system.

A segmented cell and data acquisition system was us
(4) with a commercially available 100 é&m
membrane/electrode assembly (MEA). Each electrode
contained a Pt/C catalyst with a loading of 0.4-yogi™

A segmented SGL 25BC gas diffusion layer (GDL, 10
segments of 7.6 cihand a Teflon gasket were used at the
cathode whereas a single GDL piece was applietieat t
anode. The MEA was operated at 1.0 ATn80°C,
48.3 kPg back pressure and 100/50% relative humidity
for the anode and cathode respectively. The dry
contaminant was injected into the humidified cathadt
stream. The contamination proceeded until the cell
voltage reached a steady value. Subsequently, the
contaminant injection was stopped to evaluate thié c
recovery ability in air.

Fig. 1 shows the voltage response and current tyefiosi
each segment normalized with its initial perfornans.
experiment time. For the first 17 h, the cell waemted
with pure air resulting in a cell voltage of 0.682The
injection of 300 ppm &, significantly decreased the
voltage during a transition period that lasted 46h m
eventually reaching a steady state of 0.074 V. \idige
decrease was accompanied by a significant chantfeein
current density distribution especially during the
transition period. At steady state, the inlet seqgié-4
showed a decrease in current due tdCimpact. By
contrast, downstream segments demonstrated aragere
in current despite the presence of the contaminant.

Fig. 2 shows spatial electrochemical impedance
spectroscopy (EIS) data for segments 1, 4, 7, @hd 1
recorded during various experiment phases. A saif
increase in impedance response for all segments was
observed after 1 h of .8, exposure. EIS curves for
segments 1-9 demonstrated a pseudo-inductive Idop a

low frequencies which might be attributed toHg
chemisorption and its subsequent slow conversion.
Segment 10 showed a negative impedance loop which
might be attributed to £ depletion in addition to
poisoning. Detailed analysis of the current density
distribution and its correlation with EIS data witle
presented and discussed for other selected cordaatain
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Fig. 1. Voltage (a) and current density for eachnsent
normalized with its initial performance (b) vs. ém
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Fig. 2. Electrochemical impedance spectra for segsnk,
4, 7, 10 during the different phases of exposure to

300 ppm GHo.
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