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In-situ analysis of thermal decomposition of electrode materials during thermal
runaway of lithium-ion batteries
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SPring-8 X

We developed a heating system for x-ray diffraction measurement using high
energy x-ray with high transparency in a synchrotron radiation facility SPring-8, by which crystal
structure of electrode materials included in lithium-ion batteries can be characterized without
destruction. In the system, open circuit voltage of the sample batteries and inner pressure of the
sample holder which was related to gas quantity were also could be measured simultaneously.

By using this system, we clarified temperature region where lithium de-intercalation reaction
occured at the graphite anode in a real battery which was related to capacity degradation during
storage. In addition, crystal structure change of thermal decomposition reaction of the

nickel-based oxide cathode material was ascertained at elevated temperature which was related to
thermal runaway of the battery.
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