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Understanding Class L Fire Extinguishers
The rise of clean energy has increased reliance on lithium-ion batteries, which now power many consumer electronics. Lithium battery fires are caused by thermal runaway, a rapid, uncontrollable heating process. Signs include sizzling sounds, intense heat, smoke, or a strange smell. These fires burn extremely hot and are difficult to extinguish, often requiring copious amounts of water to cool the cells and prevent reignition. Lithium-ion battery fires differ from conventional fires in several critical ways:
· Thermal Runaway: Once a battery cell overheats, a chain reaction can spread rapidly to adjacent cells.
· High Heat Release: Battery fires generate intense heat that conventional extinguishers cannot dissipate effectively.
· Re-Ignition Risk: Cells may reignite hours after apparent extinguishing.
· Toxic Gas Emissions: Battery fires release hazardous vapors that increase life risk.
Several factors can trigger thermal runaway in lithium-ion batteries:
· Manufacturing defects: Imperfections during the manufacturing process, such as internal shorts, contamination, or poorly constructed components, can create weak points within the battery cell. 
· Physical damage: External impacts, punctures, and crushing can physically damage a battery cell’s internal components, causing short circuits or other internal faults that initiate thermal runaway.
· Overcharging: Charging a lithium-ion battery beyond its voltage limit can cause lithium plating on the anode, leading to internal short circuits and heat generation. Similarly, using an incompatible or faulty charger can also lead to overcharge.
· Over-discharging: Draining a lithium-ion battery below its safe voltage level can cause irreversible chemical changes within the cell.
· External short circuits: If a conductive material accidentally connects the battery’s positive and negative terminals, it creates a low-resistance path for a large current to flow. This rapid discharge generates significant heat, which can trigger thermal runaways.
· Extreme temperatures: Operating lithium-ion batteries outside their recommended temperature range can significantly increase the risk of thermal runaway. Elevated temperatures can accelerate internal chemical reactions, while extremely low temperatures can cause mechanical stress and increase internal resistance.
· Internal shorts: These can develop over time due to the growth of dendrites within the battery cell, degradation of the separator, or the migration of conductive particles. 
Prevention involves using manufacturer-approved chargers, avoiding overcharging, and storing batteries at room temperature. 
[image: ]Normal water, CO2, or DCP are NOT effective for lithium battery fires. Class L fire extinguishers are specialized devices designed specifically to combat lithium-ion battery fires. When lithium-ion batteries catch fire, they release toxic gases and particulates, including hydrogen fluoride, carbon monoxide, carbon dioxide, and heavy metals such as cobalt, nickel, and manganese. 
The National Fire Protection Association does not address Class “L” fire extinguishers in the 2022 NFPA 10 – Standard for Fire Extinguishers. There is currently no approved Class “L” designation in the NFPA 10 standard.
Currently, Class “L” fire extinguishers are not listed by a third-party independent testing laboratory such as Underwriters Laboratories (UL). Do not put lithium-ion batteries in the trash. Recycle them at your local battery recycling location.


These talks are distributed with the hope that they spark some dialogue. Feel free to use them as the basis for a toolbox talk with your colleagues, clients, safety committee members, or employees.	HTT #: 77
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