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Study on micro-porous layer by coating on carbon
fiber paper as gas diffusion layer
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Abstract: Micro-porous layer (MPL) can effectively improve water management and enhance the
performance of proton exchange membrane fuel cell by coating on the surface of carbon fiber
paper treated with conductive graphite powder and polytetrafluoroethylene (PTFE). The
research explored effects of the ratio of PTFE to graphite powder and the solid content of the
coating on electrical conductivity, hydrophobicity, pore size distribution of the coated carbon

fiber paper, and characterized the surface topography of the obtained paper by combining
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scanning electron microscope (SEM) and X-ray computed tomography (XCT). The results
showed that coating with low solid content facilitated formation of evenly distributed coating
layer and pore size. Coating with PTFE/graphite powder on the carbon fiber paper could form a
relatively large proportion of micropores lower than 20 pm, conducive to mass transfer of gas
and liquid. The high proportion of graphite powder could boost electrical conductivity of the
microporous layer, however, at the cost of hydrophobicity and the number of micropores.
When the ratio of PTFE to graphite powder being 1 ¢ 3, the coating showed no hydrophilicity.
When the ratio of PTFE to graphite powder being 1 ¢ 1, hydrophobicity and conductivity can be
reconciled.
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Table 1 Contact angle of carbon paper after hydrophobic treatment
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Fig.2 Pore size distribution of carbon paper after hydrophobic treatment
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Fig.3 Surface morphology of carbon paper as gas diffusion layer
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