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Visualization experiment using X-ray CT of light element materials at room
temperature to sub-zero temperatures
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The purpose of this study is to establish a high-resolution three-dimensional observation
method for the internal structure of lithium-ion battery simulants using monochromatic
low-energy X-rays (~10 keV). The observation method with high contrast and high spatial
resolution (~ several micrometers) will be investigated for lithium-ion batteries composed of
resin film and electrolyte, which have low absorption rate in the high-energy X-ray region.
From the viewpoint of battery-related research, it is important to simulate the phenomena that
occur in actual batteries, and for this purpose, improvement of resolution in imaging of optical
element materials is a powerful tool for clarifying the phenomena. In this proposal, we focused
on the phenomenon in which a gas layer with high X-ray transmittance is formed due to
reactions such as exfoliation, which is one of the degradation factors. 10 keV X-ray energy and
X-ray CT imaging under light element specific conditions clearly captured the state change of
lithium metal used as the counter electrode. On the other hand, the area where the sample is
covered with aluminum is difficult to visualize and no internal information can be obtained, so
it is necessary to design the cell so that incident X-rays do not pass through the area where the
substrate, deposition surface, and separator are mixed.
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