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Research on effectiveness of aerogel fire extinguishing agents in

preventing thermal runaway of lithium batteries
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Abstract:  In order to evaluate the effectiveness of aerogel fire suppressants in preventing and controlling
thermal runaway of lithium-ion batteries, this study selected aluminum-shell ternary lithium-ion battery
cells and 18650 battery modules as experimental subjects. By employing differentiated fire suppression
approaches ( including application methods and operational parameters), comparative experiments on
extinguishing efficacy were conducted in a systematic manner, with parallel comparisons to water-based fire

suppression systems. The results show that the aerogel extinguishing agent has better fire extinguishing
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performance and cooling effect than water for different quantities of ternary aluminum-shell single lithium
batteries and 18650 battery modules. For four ternary aluminum shell single lithium batteries, using water
to extinguish fire will cause the battery temperature to rise to 492 °C, which cannot quickly and effectively
reduce battery temperature. The extinguishing speed of an aerogel extinguishing agent is 4. 5 times that of
water, and it can effectively prevent the battery from reburning. For 8 ternary aluminum shell single
lithium batteries and two 18650 battery modules, the aerogel extinguishing agent still shows a good fire
extinguishing effect, short fire extinguishing time, significant cooling effect and no reburning. Use of the
aerogel extinguishing agent and fire extinguishing strategies of continuous spraying with large flow, small
flow cooling after large flow spraying and spraying and flooding in containers have different fire
extinguishing effects. Results show that the aerogel extinguishing agent can not only effectively extinguish

initial battery fire, but also its preheating foaming mechanism and good foam stability can effectively reduce
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battery temperature and prevent further mixing of combustible gas and air.

Keywords: lithium battery;

agent; fire-fighting disposal
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Fig.1 Experimental setup for ternary aluminum-shell single lithium batteries and 18650 battery module
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Fig. 3 Fire-fighting test phenomenon under condition 1 and 2
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Fig.4 Battery temperature change under condition 1 and 2
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Fig.5 Fire-fighting test phenomenon and battery temperature change under condition 3
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