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Abstract In this paper, studies on a mixing characteristic and viscosity measurement of polymer/graphite
composites for a bipolar plate of the polymer electrolyte membrane fuel cell were presented. Since the materials
for the bipolar plate should be electrically conductive, contents of solid graphite in the composite are very high.
As a consequence, a viscosity of the polymer/graphite composite used for the bipolar plate is very high and the
measurement of the viscosity is difficult. Viscosity measurements of the polymer/graphite composites were not
possible because pressure drops were continuously fluctuated during the viscosity measurements when a
conventional capillary die was used. After the die design was optimized, the steady state pressure drop could be
achieved, but the viscosity thus measured was not reproducible. After many trials with different experimental
techniques, it was found that melt blending of the grinded powder mixtures of both PET and graphite provides
reproducible viscosity measurements and electric conductivities of the polymer/graphite composites.
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[Fig. 1] Pressure variation of PET/graphite(2/8) as a

function of time. temperature = 275°C, L/d = 30
mm/1.0 mm entrance angle =180°
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[Fig. 2] Pressure variation of PET/graphite(2/8) as a

function of time. temperature = 275°C, L/d = 25
mm/5.0 mm, entrance angle = 45°
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[Fig. 31 Shear viscosity of PET/Graphite (3/7) at 275°C,

viscosity were measure by three different dies

having various L and d.
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[Table 11 Electric conductivities of PET/graphite composites.

Notation Sample Conductivity(S/Cm)
PET/Grap 1 249 8.7 22.1 28.9 20.8
hite 2 21.1 18.8 | 342 | 27.7 19.7
(1/9) 3 17.5 16.4 134 9.7 20.2
PET/Grap 1 166 | 385 | 389 | 358 12.3
hite 2 38.9 163 | 337 | 46.6 | 72.3
2/8) 3 503 | 23.8 | 265 | 394 | 459
PET/Grap 1 3.77 2.26 4.76 4.97 3.93
hite 2 465 | 375 | 457 | 517 | 3.61
(25/75) 3 347 | 5.84 | 547 | 2.17 | 3.78
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[Fig. 4] TGA result for PET/Graphite(1/9).
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[Table 2] Electric conductivities of PET/graphite composites
prepared by improved mixing technique.
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Notation Sample Conductivity(S/Cm)
1 484 | 383 | 65.1 | 41.1 | 384
PET/Graphite
2 369 | 57.8 | 404 | 53.7 | 30.8
(1/9)
3 459 | 40.1 72.1 18.1 499
1 163 | 260 | 139 | 158 | 10.7
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2 72 17.9 10.5 10.7 14.7
(2/8)
3 13.0 | 143 | 143 | 150 | 163
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[Fig. 5] TGA result for PET/Graphite(1/9) prepared by
improved mixing technique.
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[Fig. 6] Shear viscosity of PET/Graphite (25/75) at 275°C.
Samples were prepared by improved mixing
technique.
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