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Dynamical observation of hydrogen absorption by XAFS-XRD
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High capacity of hydrogen absorption in palladium has been reported more
than a hundred years before. However, on the hydrogen absorption process, their relations between
lattice expansion and electronic structure have not been fully revealed. In this study, we performed

XRD and Pd L3-edge XAFS to observe palladium lattice expansion and electronic structure,
respectively, in hydrogen atmosphere. To carried out in situ x-ray measurements, we have designed
and built a reaction sample cell. We prepared thin film samples with 500 nm thick and nano-particle
(NPs) samples with 10 nm. In the process of increasing hydrogen pressure, XRD profile showed lattice

expansion due to the hydrogen absorption. On the other hands, the XAFS spectra showed shift to
higher energy and a new peak, which indicated formation of bonds between palladium and hydrogen, on
hydrogen loading process. Moreover, XRD profile and XAFS spectra showed hysteresis behavior
depending on loading and unloading of hydrogen.
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