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Fuel cells, reversible electrochemical cells, and ceramic separation membranes are
energy materials that exhibit functional behavior in a manner that controls their
collective performance as an energy material. There is a critical need to understand the
role of an energy material’s structure, morphology, and composition on device
performance. This talk will present an approach to image and characterize energy
materials using synchrotron-based transmission x-ray microscopes at NSLS, APS, and
SSRL. Sample volumes are prepared, imaged, tomographically reconstructed, and
digitally segmented to identify ionic, electronic, and/or gaseous 3-D transport channel
structures at up to 17 nm spatial resolution. XANES nanotomography is then used to
map out nanoscale poisoning scales and phases in 3-D. Preliminary results using in situ
TXM for direct observation of the fuel cell material under operational conditions will be
presented. The goal of this study is to establish quantitative links between material
microstructure, elemental/chemical composition, material properties, and performance.
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