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Commercializing Technology Development of Bipolar Plates
for Polymer Electrolyte Membrane Fuel Cell

JEONGHEON KIM-*

#Fuel Cell Development Team, Hankook Tire Co., Ltd., 23-1 Jang—-Dong,
Yuseong—-Gu, Daejeon, 305-725, Korea

ABSTRACT

To promote the industry of PEMFC, the commercialization of its parts especially bipolar plate is needed.
The bipolar plate is one of key parts for PEMFC, which occupies cost portion of 5~8% in the system.
To replace the bipolar plate of machined graphite highly costly, the stamped thin matal or the molded carbon
composite has been developed. According to the merits and demerits of each material and its forming process,
the stamped metallic plate has been considered to the bipolar plate of PEMFC for automotive, and on the
other hand, the molded composite plate has been considered to one for building applications. Hankook Tire
Co., Ltd. has developed the carbon composite material and the manufacturing process for the bipolar plates.
The developed bipolar plates were proved to be fully applicable to PEMFC of building applications in
characteristics and performance, and so government strategic project to develop the mass-production
technology for bipolar plates was started and is being conducted by the company. Through the government
project for obtaining both the commercialization technology and production capacity for the bipolar plates, the
price and the performance of domestic PEMFCs are expected to become competitive in international market.

KEY WORDS : Fuel cell($3 %4 %)), PEMFC(aLEAFd 24 %)), Bipolar plate(3-2]3F), Separator(32] ),
Carbon composite(§+4~2-3+A]), Commercialization(’s-8-3}), Mass-production(2+3})
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Low-Carbon Green Growth

Government Target :
100,000 Fuel Cell Green Homes in year 2020

CombinedHeatand
Electric Power Generator Monitoring Project->

Total Energy Efficiency : 82% Performance Proved

Electric Power
Demand Increase,

Fossil Fuel

Exhaustion

Fig. 1 PEM fuel cell for building applications as a promising
green business item in hydrogen economy era
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- Fuel Cell Power Maintenance Customer
- G5 Fuel Cell

- HYOSUNG

Fuel Processor Balance of Plant

Stack

- Being imported - Being imported

Commercializing projects have been conducted

Commercializing project was started

Commercializing project has been conducted

Fig. 2 Government projects for developing commercializing
technologies of component parts for PEM fuel cells
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Design Factors for Bipolar Plates
[ 2| chemical Compatibiity p

Gas Permeability

[ 6 || weight / Volume

Corrosion Mechanical Strength

Thermal Conductivity

Manufacturing Cost

The most important factor for
fuel cell commercialization

Fig. 3 Required design factors for bipolar plates of PEM fuel
cells
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Table 2 Comparison of carbon composite and metal as separator

material

Table 1 DOE targets for bipolar plate performance
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CB particles
Polymer A
Polymer B
CB-filled polymer A

] |

Fig. 4 Schematic of the microstructure of the carbon-filled polymer
blend composite. Note that carbon particles are preferentially
distributed in one polymer phase, and both polymer phases are
continuous in 3D space
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Compression Molded Separat
Developed at Hankook Tire

ors

Fig. 5 Simulated, designed and compression-molded bipolar plates
at Hankook Tire R&D Center
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Fig. 6 I-V polarization curve of 60-cell stack of developed
molded bipolar plates
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Fig. 7 Estimated product technology level of domestic bipolar
plates in comparison to overseas leading company’s ones
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Fig. 8 Molded bipolar plate for mass-production which is
applicable for PEMFC of 1~3kW power range
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00  10.000r
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Fig. 9 Master plan for mass-production of bipolar plates at
Hankook Tire Co., Ltd.
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