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Preparation and characterization of carbon fiber paper for
application of proton exchange membrane fuel cell

XIE Zhi-yong, ZHANG Min, JIN Gu-ying, SU Zhe-an, ZHANG Ming-yu, CHEN Jian-xun, HUANG Qi-zhong

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The carbon fiber paper (CFP) was prepared from polyacrylonitrile (PAN) based carbon fiber through

impregnation with resin, mould pressing, carbonization and graphitization. The microstructures of CFP perform and

resultant CFP were analyzed by SEM. The degree of graphitization of CFPs heat treated at different temperatures was

investigated by XRD. The gas permeability and electrical property were measured by differential pressure method and

four-probe technique, respectively. The results indicate that the graphitization temperature has larger impact than bulk

density on the electrical resistivity of CFP. The gas permeability decreases with the increase of thickness and bulk density
of CFP. A suitable CFP with thickness of 0.11 mm, and bulk density of 0.65 g/cm® is developed. When using
Corel12CCM with 0.5 mg/cm’ Pt as membrane electrode, the optimum properties of the CFP are achieved by restricting

the heat treatment temperature to only 2 000 under the conditions of gas flow rate ratio of H, to air 1.2:5, atmospheric

pressure 60, output voltage 0.6 V and current density 500 mA/cm?.
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Fig.1 SEM images of surface (a) and cross-section (b) of
carbon fiber felt
2(b)
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2 SEM
Fig.2 SEM images of surface (a) and cross-section (b) of

pyrocarbon coating carbon paper
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Table 1 Effect of graphitization temperature on graphite 23
degree (g) and electrical resistivity (p) of CFP 4

t/ a/% p/(mQ-cm)

1 000 0 36.25

0.65 g/lem’ 4

1 600 334 15.95

2000 71.7 3.56 110 pm

2300 84.8 2.58 3.5 170 pm

85s 60%
[16-17]
0.2
mm 2 300
3 0.2
2.8 9

Electrical resistivity/(mQ-cm)
Gas permeability/s

1 1 1
0.40 0.45 0.50 0.55 0.60 3

Bulk density/(g cm™3) 1o 130 150 170

3 Thickness/um

Fig.3 Effect of bulk density on surface resistivity of carbon 4

paper with thickness of 0.2 mm Fig.4 Effect of thickness on gas permeability of carbon paper
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