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Preparation of hydrophilic and hydrophobic alternating carbon paper
and itsapplication in gas diffusion layer
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Abstract: Carbon paper (CP) was impregnated with polytetrafluoroethylene (PTFE) emulsion and dried by
mold clamping to obtain alternating hydrophobic and hydrophilic CP. Then, the alternating hydrophobic and
hydrophilic gas diffusion layer (GDL) was prepared by microporous layer (MPL) coating process. The
structure and properties of hydrophilic and hydrophobic alternating GDL as base layer were characterized
by SEM, EDS, contact angle, vertical plane (TP) resistivity, TP permeability and electrochemical performance
test. The results showed that the CP impregnated with PTFE formed the striped hydrophilic area and
hydrophobic area. The single-cell assembled with alternating hydrophilic and hydrophobic GDL exhibited a
voltage of 0.47 V and power density of 948 mW/cm?, showing an increase of 6.82% and 7.24%, respectively in
comparison to that assembled with undifferentiated hydrophobic GDL, which had 0.44 V and power density
of 884 mW/cm’ in the same case.

Key words:. gas diffusion layer; carbon paper; hydrophilic and hydrophobic alternation; fuel cells; water
management; functional materials
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Fig. 1 Appearance and morphology of carbon paper before
(a) and after (b) hydrophilic and hydrophobic treatment
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Fig.2 SEM (a, c, e) and EDS (b, d, f) of carbon paper after
hydrophobic treatment in different ways
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Table 1 Element content of carbon paper surface after
hydrophobic treatment in different ways
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Table 2 Contact angle of carbon paper after hydrophobic
treatment in different ways
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Fig. 4 TP permeability of carbon paper after hydrophobic
treatment in different ways
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Fig. 5 Design drawing of bipolar plate (a), physical drawing
of bipolar plate (b), mold of preparing hydrophilic
and hydrophobic alternating carbon paper and
corresponding hydrophilic (¢) and hydrophobic
alternating carbon paper (d)
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Fig. 6 Single-cell performance of alternating hydrophilic

and hydrophobic GDL and indifferent hydrophobic
GDL
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