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Effect of lodine-coated Bipolar Plates on the Performance
of a Polymer Exchange Membrane (PEM) Fuel Cell
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Abstract >> Polymer exchange membrane (PEM) fuel cells have multifunctional properties, and bipolar plates are
one of the key components in these fuel cells. Generally, a bipolar plate has a gas flow path for hydrogen and
oxygen liberated at the anode and cathode, respectively. In this study, the influence of iodine applied to a bipolar
plate was investigated. Accordingly, we compared bipolar plates with and without iodine coating, and the performances
of these plates were evaluated under operating conditions of 75°C and 100% relative humidity. The membrane
and platinum-carbon layer were affected by the iodine-coated bipolar plate. Bipolar plates coated with iodine and a
membrane-electrode assembly (MEA) were investigated by electron probe microanalyzer (EPMA) and energy-dispersive
x-ray spectroscopy (EDS) analysis. Polarization curves showed that the performance of a coated bipolar plate is
approximately 19% higher than that of a plate without coating. Moreover, electrochemical impedance spectroscopy
(EIS) analysis revealed that charge transfer resistance and membrane resistance decreased with the influence of
the iodine charge transfer complex for fuel cells on the performance.

Key words : PEMFC(21EX} 32 2 SR A X)), Bipolar plate(:2]3), Todine(o}] 2 H), Electrochemical
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Fig. 1 Schematic diagram of (a) the configuration of a single
cell and (b) the coating process for iodine-coated bipolar
plate
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Fig. 2 FE-SEM image of (a) a normal graphite bipolar plate
and (b) an iodine-coated bipolar plate
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Table 1 EPMA analysis of an iodine-coated graphite bipolar
plate
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Element Mass(%) Atom(%)
C 91.549 93.8896
O 7.796 6.0016
Si 0.089 0.0389
Fe 0.122 0.0268
1 0.444 0.0431
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99 Bl Ay )

Fig. 3 FE-SEM image of (a) a catalyst-coated membrane, (b)
a magnification of the membrane, (c, d) a magnification image
of the catalyst layer at the anode, and (e, f) a magnification
image of the catalyst layer at the cathode after cell perfor-
mance
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Fig. 4 EDS analysis of the anode Pt/C catalyst layer to the
cathode Pt/C catalyst layer (atomic %)
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Table 2 EDS analysis of numerical data in the scan range of anode and cathode catalyst layers (atomic %)
Anode Pt/C catalyst layer Membrane Cathode Pt/C catalyst layer
Outside Middle Inside Near anode Middle Near cathode Inside Middle Outside
CK 85.73 52.18 62.22 574 53.99 55.17 86.7 76.86 94.3
F K 6.3 11.89 16.5 41.88 45.15 44.04 10.98 531 3.87
S K - - - 0.72 0.86 0.79 - - -
Pt M 6.86 34.07 17.62 - - - 2.32 17.83 1.83
IL 1.11 1.86 3.66 - - - - - -
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Fig. 5 Polarization curve and power density curve of the
normal graphite bipolar plate unit cell and the iodine-coated
bipolar plate unit cell at 75°C and 100% relative humidity
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Fig. 6 AC impedance curve for a normal graphite bipolar
plate unit cell and the iodine-coated bipolar plate unit cell
at 75°C and 100% relative humidity
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Fig. 8 Linear sweep voltammetry for a normally graphite
bipolar plate unit cell and an iodine-coated bipolar plate unit
cell, at 5 mV/s scan rate, 75°C and 100% relative humidity
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