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Development of powder porous flow field type fuel cell separator
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Tetsuro Kariya, Katsu Yanagimoto

Synopsis: Fuel cell is one of the promising clean energy technologies in future, which has been studied in diverse
applications. The most significant challenge of this technology is to increase power output density that surely
contributes to cost reduction of fuel cell stacks, and we have developed innovative fuel cell separator technique,
which extremely enhances output density. The characteristic of this developed separator is its unique structure
with porous flow field consisting of sintered spherical metal powders instead of conventional grooves. In this paper,
we demonstrate the effect of this porous flow field type separator on output density in PEFC compared with
conventional groove type separator. Furthermore, we discuss main factors associated with the increase of output
density by using simulation models. The maximum power output density with these porous flow field type
separators almost doubled that of conventional groove types. Major factors for this improvement are uniform
supplying capacity of H, and O, due to a point-contact structure at the interface between MEA and spherical metal
powders as well as low contact resistance obtained by superior adhesion property.
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Fig.1 Structure of fuel cell with developed porous flow field type separators.
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Fig.2 Effect of developed powder porous type
separators on power output characteristic of
PEFC.
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Fig.3 Effect of developed powder porous type
separators on impedance characteristic of
PEFC.
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Fig.4 Simulation model of fuel cells with developed powder porous
type separator and conventional groove type separator.
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Fig.5 View showing a frame format of cathode side of simulation
models of powder porous type and conventional groove type.
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Fig.6 Effect of developed powder porous type separators on oxygen concentration in GDL and catalyst layer.
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Fig.7 Effect of developed powder porous type separators on characteristic of power collection.
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Fig.8 Effect of developed powder porous type separators on distribution of ionic current density.
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Fig.9 Effect of developed powder porous type separators on flow velocity distribution in separator flow fields.
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Fig.10 Effect of developed powder porous type separators on flow velocity distribution in GDL and catalyst layer.
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Fig.11 Effect of developed powder porous type separators on volume
fraction distribution of liquid water in GDL and catalyst layer.
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