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Safety Assessment of Lithium Iron Phosphate Lithium-lon
Batteries under Lithium Plating Conditions
SUGAI Tomokazu and KAWAZOE Yuta

In recent years, the importance of energy storage systems has increased with the expansion of renewable energy
adoption. Meanwhile, incidents of smoke emission and fire caused by lithium-ion batteries have been reported
both domestically and internationally, in some cases leading to market recalls”. Against this background, lithium-
ion batteries employing lithium iron phosphate (LFP) as the cathode material are generally regarded as having
high intrinsic safety”. However, apart from such safety derived from cathode material design, the relationship
between the occurrence of lithium metal deposition (hereafter referred to as lithium plating) and battery safety has
not yet been sufficiently clarified through experimental studies.

To address this issue, this study focused on lithium plating in lithium iron phosphate (LFP)-based lithium-ion
batteries and investigated its impact on battery safety. Specifically, charge-discharge cycle tests were conducted
under conditions outside the manufacturer-recommended operating specifications to prepare cells with different
levels of State of Health (SOH). Using these cells, the relationship between the occurrence of lithium plating and
battery safety was evaluated. The objective was to clarify how lithium plating associated with degradation affects
the thermal stability and ignition risk of batteries.

In addition, by correlating the progression of lithium plating with battery safety using SOH as an indicator, this
study aimed to provide insights for safety-oriented battery design and operational condition setting that take deg-
radation into consideration. Furthermore, the findings of this study suggest the applicability of SOH-based indi-
rect assessment of lithium plating progression to quantitative battery safety evaluation, as well as to safety moni-

toring and control in battery management systems.
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