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Abstract: Bipolar plates play a role in electron transfer, gas distribution, water management, supporting
membrane electrode assembly in the proton exchange membrane fuel cell (PEMFC) and is also a key
component to ensure low cost of fuel cell stack. In this paper, bipolar plate materials (metal, graphite and
composite materials) , functions, advantages and challenges are reviewed. Among them, the composite
graphite bipolar plate stands out with its long cycle life and high corrosion resistance, and has received high
attention in recent years. The factors related to the conductive network formed by graphite (including the size
and shape of filler and the auxiliary filler bridging graphite particles) , the composition and curing conditions of
polymer, and the influence of the molding process conditions on the properties were discussed in this paper. In
the future, the development of composite graphite bipolar plates with excellent comprehensive
performance, making existing formulas and forming methods suitable for large-scale production by

mastering and optimizing the balance between polymer structure and reaction path on their performance,



Eo2k oW

S5 A0 SURA B L B A i ) BIF 5 0 g 103

will greatly enhance the large-scale application of proton exchange membrane fuel cells in more fields.

Key words: bipolar plate ; graphite ; resin; composite material; PEMFC
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Table 1 DOE technical targets for composite bipolar plates for PEMFC!

Property DOE targets in 2020 year DOE targets in 2025 year
Electrical conductivity 100 S/cm =100 S/cm

Area specific resistance 0.01Q-cm* <<0.01 Q-cm?

Flexural strength 25 MPa 40 MPa

Thermal conductivity 100W-m "K' 20W-m "K'

Gas permeability (@80 °C,300 kPa, 100% RH) 1.3X10 " em?/(s+cm®: Pa) 210 % em?/(s+em®- Pa)
Water absorption (at 24 h) — <0.3%

Corrosion resistance 1 pA/cm?* <1 pA/cm?

Cost 3 $/kW 2 $/kW

1 PEMFC XKt 47 #
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Table 2 Comparison of different types of bipolar plates'

10-12]

Type Manufacturing method Advantage

Disadvantage

Graphite bipolar  Artificial graphite impregnated resin

plate high thermal and electric conductivity ;

light weight

Metal bipolar Stainless steel titanium covered with

plate surface coating

non-porous, high gas barrier property

Composite Composition of graphite and thermoset/

bipolar plate thermoplastic resin

short formation time, suitable for batch

production;

High corrosion resistance;

High thermal and electric conductivity;

good mechanical property;

Light mass;

high corrosion resistance ;

Brittle, poor mechanical property ;

poor machinability and high cost;

poor gas tightness with large thickness
High density;

low corrosion resistance ;

membrane and catalyst poisoning, surface
modification required

Promotion of domestic technology level
required ;

relatively low electric conductivity

compared to graphite plates

good mechanical property
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