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Abstract: The current interruption method is considered to be an efficient way of measuring the resistance of a fuel cell.
In this study, the ohmic area specific resistances (ASRs) of polymer electrolyte fuel cells with different types of bipolar
plates were evaluated using the current interruption method. The ohmic ASRs of both a fuel cell with graphite bipolar
plates and a fuel cell with graphite foil-based assembled bipolar plates decreased as the current density increased. On
the other hand, with increasing cell temperature, the ohmic ASRs of a fuel cell with graphite bipolar plates were
decreased by a reduction in the proton transport resistance through the membrane, and the ohmic ASRs of a fuel cell
with graphite foil-based assembled bipolar plates were increased by the differences in thermal expansion between
different components of the bipolar plates.
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Table 1 Operating conditions and MEA properties

Parameter Anode Cathode
Fuel type H, Air
Relative humidity 1.0 1.0
Flow rate (Ipm) 1.0 2.0
Cell temperature
i 40/50/60
O
Membrane thickness 30
(pm)
Catalyst loading 0.6 0.4
(mg/cm®) Pt-Ru Pt
| Anode | | Cathode |
! I MEA I L’__Copper plate
H; Inlet Air Inlet
H, Outlet EE: Air Outlet
. -
Graphife plate Graphi’;e foil - Polycarbonate plate

Fig. 1 Schematic diagram of a fuel cell station with a
current interrupt measurement device
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Fig. 2 The structure of a fuel cell with graphite fuel cells
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Fig. 3 The structure of a fuel cell with graphite foil-
based assembled bipolar plates
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Fig. 4 Time-voltage behavior of a fuel cell with graphite

foil-based assembled bipolar plates during
current interruption
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Fig. 5 The ohmic area specific resistance of a fuel cell
with graphite bipolar plates
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Fig. 6 The ohmic area specific resistance of a fuel cell
with graphite foil-based assembled bipolar plates

< AF7F AdE 7] Ao Ak 4 (~0.52 V)
|Zbe] mE Age 71717 dAsHA YEe
TRroll A o] A zke] ztel7t 0.01 Voo ulf ¢
A Bk (~0.65 V) o Aol mAH dojxirh. A9
g WA FAAgle] AdAsdA e &S HFrhst
71 98 ¥ &4 e WAHIAY (ASR:
Area Specific Resistance) st o= At&=2 H a7} 9l
th ol& fa ARAGHE I ¢S v &
I e I e R i R S I = S s R

>

32 A AMehE ARTX| o 28 ME =4
Bodo i 3.1 dold A ARG

r |

CwEd . o A9

N

Table 2 Material properties of individual components in
graphite foil-based assembled bipolar plates

Parameter Graphite foil | Polycarbonate
(through plane) plate
Thermal expansion
coefficient (10°/K) 30 70
Thermal
conductivity ~10 0.2
(W/m-K)
_%
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