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Abstract

Sodium-ion batteries are emerging as promising alternatives to lithium-ion batteries but face heightened fire
and explosion risks due to their low thermal stability and early onset of thermal runaway (TR). Efficient
suppression strategies are therefore essential. Water mist (WM), widely recognized as a clean and effective
extinguishing medium, is investigated here for its applicability to SIB cells. This study examines TR behavior
of 18650 SIB cells at different states of charge (SOC) under controlled thermal abuse, with and without WM
intervention. Results show that WM application at or before the critical temperature (Tc) can suppress TR,
where Tc decreases from 182.5 oC at 0% SOC to 155.4 oC at 100% SOC. When suppression is incomplete, WM
still lowers the TR peak temperature by 40% and reduces gas—flame intensity. Quantitative analysis indicates
that WM prolongs the induction period of TR, delaying secondary onset by over 6 min for cells at 50-100%
SOC even under sustained heating. This delay substantially enhances the available time for evacuation and
emergency response. These findings provide new insights into the TR suppression mechanisms of SIB cells
and offer practical guidance for optimizing WM application in safety protection strategies.
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