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Lithium-ion battery thermal runaway inhalable
particle characterization
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Abstract

Lithium-ion batteries (LiBs) are widely used in electronic devices, electric vehicles, and energy storage systems
due to their high energy density and efficiency. However, under thermal, electrical, or mechanical abuse,
batteries are prone to thermal runaway (TR) and may cause fire or explosion. During TR, the battery will
emit gases containing toxic components and a large number of inhalable particles, which are harmful to the
environment and human health. In this study, a 3.4Ah cylindrical battery was heated in a semi-open space
to trigger TR. The experimental results show that the battery temperature of a cylindrical battery can reach
up to 642.3 °C during TR, and the particle number concentration generated can reach up to 1107 #/cm3. The
conclusion shows that LiBs have significant safety risks during TR, and provides a scientific reference for
future improvements in LiBs design and particle hazard assessment.
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