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Abstract: Lithium iron phosphate (LiFePO,) batteries have become a prevalent energy storage solution in electric
vehicles and electrochemical energy storage systems due to their high safety, long cycle life, and good thermal sta-
bility. However, these batteries encounter issues of capacity degradation and a decline in safety performance due to
calendar aging during prolonged periods of inactivity. This paper investigates the evolution of safety performance due
to long-term storage aging. To this end, the capacity degradation and safety performance of LiFePO, batteries under
high-temperature calendar aging were tested and analyzed. Initially, the design of a 210-day high-temperature storage

accelerated aging experiment was employed. Electrochemical impedance spectroscopy (EIS) in conjunction with the
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distribution of relaxation times (DRT) method was used to analyze the mechanism of capacity degradation in LiFePO,
batteries under prolonged high-temperature storage. Subsequently, to elucidate the correlation between safety per-
formance and capacity degradation under high-temperature storage conditions, experiments were conducted to exam-
ine the thermal runaway behavior at various stages of battery aging. In addition, a characterization of the electrode
materials of batteries with varying degrees of capacity degradation was performed. Results indicate that the primary
manifestation of capacity degradation in LiFePO, batteries during high-temperature storage is a substantial increase in
both the battery’s ohmic and diffusion impedance. The thermal runaway triggering temperature () of the battery in-
creases marginally with the degree of aging, whereas the maximum temperature of thermal runaway (8;) gradually
decreases as aging progresses. In-situ observations of the battery demonstrate that the loss of the cathode active mate-
rial is the primary factor in the degradation of safety performance under high-temperature calendar aging conditions.
These findings establish a foundation for assessing the capacity degradation and safety performance of LiFePO, batter-
ies under high-temperature calendar aging conditions.

Keywords: LiFePO, battery; high-temperature aging; safety performance; capacity degradation; thermal runaway
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Fig.3 Capacity test results of Nos. 1—10 batteries
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Fig.4 Test results of electrochemical performance
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Fig.7 SEM images of battery positive electrode under

different values of Agon
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