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Development of Thermoplastic Carbon Composite Bipolar Plates for
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High-temperature PEM Fuel Cells

Jun Woo Lim*", Minkook Kim**, Dai Gil Lee**

ABSTRACT: Although thermoset carbon fiber composite bipolar plates not only have high mechanical properties but
also high corrosion resistance in acid environment, high manufacturing cost and low bulk electrical conductivity are
the biggest obstacle to overcome. In this research, thermoplastic polymer is employed for the matrix of carbon
composite bipolar plate to increase both the manufacturing productivity and bulk electric conductivity of the bipolar
plate. In order to increase the electrical conductivity and strength, plain type carbon fabric rather than chopped or
unidirectional fibers is used. Also nano particles are embedded in the thermoplastic matrix to increase the bulk
resistance of the bipolar plate. The area specific resistance and the mechanical strength of the developed bipolar plate
are measured with respect to the environmental temperature and stack compaction pressure.
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Fig. 2. Schematic drawing of a PEMFC components in a stack
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Table 1. Properties of carbon fabric

C-120 plain weave carbon fabric

Areal density Thickness Thread count
(g/m?) (1 ply, pm) (/mm)
209 270 0.5x0.5
Fiber properties
Modulus (GPa) Strength (GPa) Density (kg/m’)
240 4.9 1.82 x 103

Table 2. Properties of PEEK powder

VICTREX® PEEK 150UF10

Melting Continuous use| Melt viscosity
Average O
article size temperature | temperature at 400°C
’ (0) ) (Pa-s)

10 um 343 260 130
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Table 3. Properties of carbon black

Ketjen black 600JD
L Puri BET surface area
Particle size (E C.:/oy) (mg)
34 nm 99.0 1270

Table 4. Properties of expanded graphite foil

BD-100
Young’s Tensile Density Thickness Volu.me
modulus strength (ke/m?) (mm) fraction
(GPa) (MPa) 8 (%)
0.19 5.0 1.5x 103 0.1 66
Coefficient of thermal expansion (10/°C)
ol o2 o3
1 1 30
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Fig. 4. Schematic drawing of the gas permeability measure-
ment setup
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