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Development of GDL-carbon Composite Bipolar Plate Assemblies

for PEMFC

Jun Woo Lim*"

ABSTRACT: PEM (proton exchange membrane) fuel cells generate only water as a by-product, and thus are in the
spotlight as an eco-friendly energy source. Among the various components composing the stack of the fuel cell,
research on the bipolar plate that determines the efficiency of the fuel cell is being actively conducted. The composite
bipolar plate has high strength, rigidity and corrosion resistance, but has the disadvantage of having a relatively low
electrical conductivity. In this study, to overcome these shortcomings, a gas diffusion layer (GDL)-composite bipolar
plate assembly was developed and its performance was experimentally verified. The graphite foil coating method
developed in the previous study was applied to reduce the contact resistance between the bipolar plate and the GDL.
In addition, in order to improve electron path in the stack and minimize the contact resistance between the GDL and
the bipolar plate, a GDL-bipolar plate assembly was fabricated using a thin metal foil. As a result of the experiment, it
was confirmed that the developed GDL-bipolar plate assembly had 98% lower electrical resistance compared to the
conventional composite bipolar plate.
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Fig. 1. Schematic drawing of the PEM fuel cell stack
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Table 1. Properties of continuous unidirectional carbon fiber
prepregs

Fiber properties
Fiber Fiber
volume areal
fraction | weight
(%) (g/m?)
1.48 x 10°|  0.025 235 4.4 50 22

Density | Thickness

(kg/m?) |(1 ply, mm) Modulus | Strength

(GPa) (GPa)

| Gias diffusion
layer

| Carbon
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Gas diffusion
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Graphite layer

Carbon
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Fig. 4. Schematic diagram of burrowing effect of the graphite
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Table 2. Properties of GDL

Thickness Air N Ar.eal Ele.ctflc.al
(mm) permeability | weight resistivity
(cm®/(cm?*s) (g/m?) (LQ*cm)

10BC [0.415 +0.055] 1.45+0.85 135+ 16 < 16
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