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Analysis of Water Distribution in a Fuel Cell Using X-ray Computed Tomography
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One of the major issues of polymer electrolyte fuel cells (PEFC) that needs to be resolved in order to achieve high

performance is flooding. It is believed that the generation of water reduces the available path for oxygen transport,

resulting in deteriorated cell performance caused by flooding. Therefore, understanding liquid water transport and

distribution in PEFC is critical to achieving high performance. In this paper X-ray Computed Tomography was

used as a 3D analysis method of water distribution in operating fuel cells was developed. As a result, it was found

that flooding occurs mainly from water accumulating at the gas diffusion layer, the catalyst layer interface in the

fuel cell.
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Fig. 1 Key components of PEFC
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Wat_er measurable Measurable Measurable Measurable
in fuel cell

10 um Present 10 um 25-100um 50 - 150 um
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Fig. 2 Experimental setup
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Fig. 5 Water distribution in fuel cell
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Table 3 Change in water distribution in fuel cell

Area Time 0 min 4 min 11 min
At GDL-CL Generated water Generated water
interface
In GDL
Generated water Generated water
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