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ABSTRACT

The process of discharging batteries using salt water, when used for the disposal of a lithium-ion (Li-ion) batteries, is
likely to cause a fire. However, there is a dearth of studies in the literature on the risk of fire while discharging mobile
phone batteries in salt water. In order to investigate the possibility of fire by elucidating the discharge characteristics and
the generation of heat, we conducted experiments by varying the concentration of the salt water, number of overlapping
batteries, and type of the mobile phone batteries used as experimental specimen. The discharging voltage and the
temperature of the batteries were measured, and the fire risk was predicted by analyzing the data. The results of the
experiment showed that the higher the salt water concentration, the greater the discharge value of the mobile phone battery
and the higher the exothermic temperature. Moreover, the exothermic temperatures of the overlapping batteries were higher
than that of the single battery submerged in salt water. The highest exothermic temperature points of the battery occurred

at the positive and negative poles.
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Figure 1. Li-ion battery for mobile phone.

Table 1. Specification of Experimental Materials

Battery Type Li-ion Battery
Battery Voltage 38V
Charging Voltage 435V

Cell Type Prismatic

Pack Capacity 2,600 mAH
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Figure 2. Method for measurement of salt water concentration.
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Figure 3. The battery submerged in salt water of different concentration
(5 wt%, 10 wt%, 15 wt%).
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Figure 4. The measurement result of the discharge voltage (V)
according to salt water concentration.
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Figure 5. Experiments of battery’s overlap.
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(a) Normal battery
Figure 6. Materials for experiments.

Table 2. The Measurement Result of the Discharge Voltage (V) According to the Battery’s Overlap

Salt Water Concentration | Battery Initial Volt. | 30 min | 60 min | 90 min | 120 min | 150 min | 180 min | 210 min
Top 4316 4275 4.245 4213 4.181 4.151 4.119 4.077
5 wt% (Overlapped)
Bottom 4.305 4.265 4.235 4.206 4.169 4.124 4.074 4.02
5 wt% A Battery 4313 426 4.22 4.162 4.112 4.051 3.989 3.909
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Figure 7. Comparison of exothermic temperature according to battery damage.
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