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Effect of Clamping Pressure on Surface Properties of Gas Diffusion Layer in PEFCs
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Abstract : Characteristics of GDL (Gas Diffusion Layer) mainly determine the gas diffusion and water removal in
a cell, thereby changing the performance and affecting durability of PEFC. To optimize the water management and
understand the two phase flow in a GDL, it is important to study the behaviors of GDL micro structure under the
real operating condition. In the clamped condition of cell, the GDL benesth the rib is more compressed than beneath
the channel. Many researches on physical, electrochemica, mechanical behaviors of gas diffusion layer has been con-
ducted. However, changes in surface properties under clamped condition have rarely studied. In present study, the
morphology of broken connections of carbon fibers and detachment of PTFE coatings on the fibers were shown
from the microscopic observations. In addition, changes in wetting properties of GDL by compression were inves-
tigated by using XPS and liquid uptake methods. The hydrophobic characteristics of GDL surface beneath the rib
of the flow field plate are changed due to the deformation of micro structure.
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Fig. 1. Micro structure of fresh GDL (Sigracet® SGL 10BC).
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Fig. 2. Performance test under various compression levels.
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Fig. 3. SEM images of clamped GDLs (a) ruptured morphology compressed by the edge of the rib (b) squashed surface pressed by rib (c)

broken bonds of carbon fibers.

(a)

Fig. 4. SEM images of damaged PTFE coatings, (a) detached PTFE coatings, (b) stretched PTFE coatings.

(b)



#=717181818)7, A 109, A 4 5, 2007 309

(a)

CKal2
(h)

FKal.2

Lc)

Fig. 5. EDAX mapping images of PTFE coatings. () SEM image,
(b) carbon mapping, (c) fluorine mapping.
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Fig. 6. Liquid uptake of fresh and compressed GDLs.
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Table 1. Changes of fluorine concentration on the GDL surface measured by XPS analysis

Fresh

Compressed

GDM
Surface Fluorine Contents (%) 53.7

MPL GDM MPL
46.8 49.5 46.1
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