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Neutron Imaging of Water in Fuel cells –State of the
Art and Future Opportunities
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In situ neutron imaging of operating Polymer Electrolyte Fuel Cells (PEFCs) has been increasingly used in the
past 10 years in order to visualize and quantify the distribution of liquid water. The Paul Scherrer Institute
(PSI) could bring an important contribution to this field, thanks to the long term collaboration between the
Electrochemistry Laboratory (ECL) and the Neutron Imaging and Activation Group (NIAG), both being part
of PSI.
Application to fuel cell has been a strong driver for improvements. In the last years, unprecedented spatial
resolution could be reached [1-3], allowing in plane imaging (side view) of the cells besides the “traditional”
through plane imaging. High resolution imaging was used to draw correlations between liquid water and
mass transport losses [4], to study water transport characteristics with isotope labeling [5] and to observe
the water/ice behavior in sub-zero fuel cell startup [6]. In current and future experiments, the use of limited
beam time is optimized using a newly developed setup for the simultaneous imaging of 6 operating fuel cells
[7]. The possibilities of detecting different phases of water (liquid/ice) with energy-selective imaging [8] in
operating PEFCs will also be investigated.
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