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Polymer electrolyte membrane fuel cells (PEFCs) are
susceptible to contaminants present in the air faed
stream. Chloride (C) is a contaminant which is
commonly present in air near marine environments an
also present as a de-icer on roads during winterIfil
addition, Pt-based catalysts are often synthesfreih
chloride-containing precursors and trace amount of
chloride may remain after synthesis [2]. Moreovr,
reduce hydrogen production and transportation casés
direct use of waste or byproduct hydrogen from aham
plants (e.g., in the chlor-alkali industry) can cals
introduce chloride in fuel stream [3].

Performance and durability of PEFCs under® Cl
contamination is investigated by introducing HCtl dive
metal (Al, Fe, Cr, Mg, and Ni) chloride salt sobrts in
the air stream under constant operating conditidie
role of relative humidity is also studied with thffect of
AICI .

Figure 1 shows the effect of HCI and five different
chloride salt solutions. During baseline test, cell
performance is stable for all the tests and in fast
hours, voltage degradation rate is 0.4MMBour.
Projected performance for DI water is plotted wiitlis
degradation rate. With the start of contaminanjeciion,
voltage degradation rate increases. Significant
performance decay is observed for HCI within 48rbaf
contamination. Although chloride (&) concentration
(28.5 mM) is constant for all the tests, performemare
better for chloride salts compared to HCI. Cell
performance degradation can be ranked as HCI >;AIClI
FeCk> CrCk> NiCl,, MgCl,.

Figure 2 shows the effect of AlCWith 50% RH in
cathode side. When cell is exposed to AlGGudden
voltage drop occurs and then cell voltage oscalatt
some point, the fuel cell can no longer sustaindixsired
load. Compared to cell 2 operated at higher cathode
relative humidity (AIC}, refer to Table 1), there are two
possible explanations behind this severe effeattli
with lower RH in contaminant injection side, water
content decreases and contaminamncentration is
increased in the liquid water phase, which can Iresu
increase in the mass transport rate of the contamtsrto
the active surfaces [4]. Secondly, at lower retativ
humidity, any liquid water present evaporates, lteguin
precipitation of the salt in the pores of the géfusion
media and the gas channels, and eventually blacRdiv
channels.
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Figure 1. Cell voltage vs. time measured at 1 A/amen
cells are exposed to HCI (cell 1), AlC(cell 2), FeC]
(cell 3), CrC% (cell 4), MgC} (cell 5), and NiC] (cell 6).
Other operating conditions are listed in Table 1.
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Figure 2. Cell voltage vs. time measured at 1 A/amen
cell is exposed to AIGI (cell 7). Other operating
conditions are listed in Table 1.

Table 1 Operating conditions for the tests

Cell Conta- Conc. Operating conditions
No. minants (mM)
1 HCI 28.5 RH A/C: 25%/120%
2 AICl, 9.5 Stoic flow A/C: 10/4
3 FeC} 95 E%c/:IISpres_sure A/C:
. psig
4 CrCh 9.5 Flow rate H/Air:
5 MgCL  14.25  1742.5/1559.5 mL/min
6 NiCl, 14.25
7 AICl; 9.5 RH A/C: 100%/50%
8 AICl, 9.5 Stoic flow A/C: 2/2
Back pressure A/C: 7/7 psig
Flow rate H/Air: 349/730
mL/min
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