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{Abstract)

This study provides an investigating the electrolyte reaction characteristics during thermal
runaway of a lithium-ion battery(LIB). Dimethyl carbonated®MC) is known as the main
substance that makes up the electrolyte. The mono-molecular decomposition characteristics
of DMC were derived through numerical analysis. Cobalt oxide can release oxygen under
high temperature conditions. Also, DMC is converted to CHy, H,, CO, and CO,. Especially, it
was found that the decomposition of the DMC begins at a temperature range of 340-3507C,
which dramatically increases the internal pressure of the LIB. In the by-products gases, the
molar ratio of CO and CO, changed according to the molecular structure of DMC and
temperature conditions. The correlation of the [COJ/[CO;] ratio according to the temperature
during thermal runaway was derived, and the characteristics of the reaction temperature
could be estimated using the molar ratio as an indicator. In addition, the oxidation and
decomposition characteristics of DMC according to the residence time for each temperature
were estimated. When DMC is exposed to low temperature for a long time, both oxidation
and decomposition may occur. There is possibility of not only increasing the internal
pressure of the LIB, but also promoting thermal runaway. In this study, internal environment
of 1IB was identified and the reaction characteristics between the active materials of the
cathode and electrolyte were investigated.
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