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Abstract

Fuel cells constitute one of the most promising sources of clean energy and bipolar plate
is an important component of a fuel cell. Electrically conductive polymer composites for
molding of bipolar plates, has the advantages of lightweight, low cost, chemical stability, and
ease of fabrication. They will can alternative to graphite and metal-based material if one can
improve the conductivity of polymer composite. In this study, bipolar plates without channel
were injection molding (IM) and injection-compression molding (ICM) using PPS polymer
filled with 50 wt% carbon fiber and different content of graphite under different molding
parameters was addressed. The effect of processing parameters including mold temperature,
melt temperature, injection velocity, and packing pressure on the electrical conductivity
performance were analyzed and correlated. Meanwhile, influence of fiber orientation and

distribution from molding conditions was evaluated.

The results showed that when the molding condition was chosen (mold temperature
210°C, melt temperature 330°C ,injection velocity 60mm/s, packing pressure 150MPa, 0.8 mm
initial open gap) for ICM. At a graphite level of 20 wt%, the in-plane conductivity can reached
156S/cm and it has been achieved the DOE target. As channel is perpendicular to filling

direction for ICM, the in-plane conductivity can reached 183S/cm.
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Year Number of Case moderate with medium power density (MB)
FC vehicles
Cost ($/m*) Platinum Total
($/kW)
Proton exchange Electrode Bipolar Peripherals Pt weight Ptcost Power density Assembly cost
membrance plates (g/'m?)  ($m?) (kW m?) ($/50kW)
F 82 82 82 95 92 96 )
—r —0.286 —0.286 —0286 —0.074 —0.120 —0.059 —0.120
2000 40 500 1,423 1.650 15 4.00 )2 2.00 385 1,833
2001 82 408 1,160 1,345 15 367 56 2.09 353 1,438
2002 167 332 946 1,097 14 337 52 2.18 324 1,129
2003 340 271 771 894 13 3.09 48 2.2 297 886
2004 693 22 629 729 12 2.84 44 237 273 697
2005 1414 180 513 93 12 2.60 40 247 250 548
2006 2885 147 418 485 11 2.39 kY 2.57 230 431
2007 5,887 120 341 503 11 2.19 34 2.68 211 340
2008 12,011 H 278 322 10 2.01 31 2.80 194 268
2009 24506 80 227 263 10 185 28 28 178 n
2010 50,000 65 185 214 9 1.70 26 .04 163 167
2011 79,245 57 162 188 9 1.60 25 313 154 144
2012 125,594 50 142 165 8 1.52 23 321 146 124
2013 199,054 44 124 144 8 1.44 22 330 138 107
2014 315479 38 109 126 8 1.36 21 339 131 92
2015 500,000 34 96 11 8 1.29 20 349 124 79
2016 792,447 29 84 97 7 1.22 19 3.58 117 68
2017 1,225,943 26 73 85 7 1.15 18 368 111 59
2018 1,990,536 23 64 i 7 1.09 17 378 105 51
2019 3,154,787 20 56 65 7 1.03 16 3.89 99 44
2020 5,000,000 12 49 5 6 0.97 15 a5 94 38
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