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How FirePro works on extinguishing the Lithium Polymers batteries Fires

Common electrolytes contain lithium hexafluorophosphate salt (LiPF6). LiPF6 is highly flammable and undergoes thermal
decomposition when the Li-ion cell is exposed to increased temperatures. The decomposition of LiPF6 is promoted by the
presence of water or humidity, according to the following reactions:

when heated in a dry and inert atmosphere LiPF6 — LiF(s) + PF5(g)
in the presence of moisture/water, PF5 is reacted to form POF3 and HF PF5 + H20 — POF3(g) + 2HF(g)

when heated in normal atmosphere in presence of moisture/water LiPF6 + H20 — LiF(s) + POF3(g) + 2HF(q)

During a battery fire and explosion, the gases formed by the thermal breakdown of LiPF6 salt solutions are toxic (HF, POF3).
High concentrations of HF were detected in fire tests. The POF3 concentration was below the detection limit.

Extensive research has been carried out to eliminate the amount of HF or to further neutralize it with alkaline materials. Fire
extinguishers that contain aqueous solutions of metal salts have proven to be effective, through a mechanism where the metal
ions bind to the HF gas molecules to form stable solid metal fluorides.[*]

FirePro is a promising technology for suppressing Li-ion battery fires; the main components are alkaline potassium salts. Both
the active agent K2CO3 and KOH intermediate product can react with HF to form stable products, according to the following
reactions:

K2CO3 + 4HF — 2KHF2(s) + CO2 + H20 KOH + HF — KF(s) + H20

This neutralization allows the room temperature to lessen below 120°C, the threshold temperature below which the thermal
reaction within a Li-on battery will stop.

[*] Patent No.: US20120312562A1  Method for fighting and/or preventing fires in lithium ion polymer cells.



