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Characteristics of Salt Concentration in Electrolyte of Lithium
Ion Battery According to Sudden Temperature Change
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ABSTRACT

Lithium-ion batteries are widely used, from lightweight to energy-intensive, from small devices to large ESSs.
However, it is sensitive to the surrounding environment and there is a change in performance depending on the
temperature change. In this study, the temperature dependence of the charge / discharge characteristics of the battery
is shown through simulation and the distribution of the salt concentration in the electrolyte is observed when the
sudden temperature change is applied.
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2.1 Li-ion Battery Concept
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Fig. 1. Application of one dimensional battery model and
two dimensional jelly-roll model.

2.2 Governing Equations of Li-ion Battery
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2.3 Physical Model of Li-ion Battery
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Fig. 2. Physical specifications of Li-ion battery used in the

study.

Fig. 3. Cross section view of generated grid of Li-ion battery.
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2.4 Verification of the Numerical Model . Disharging Curve
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3. Numerical Results and Discussion

3.1 Temperature Dependence of Li-ion Battery
Performance
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Fig. 3. The charge curves at each temperature.
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Fig. 4. The discharge curves at each temperature.
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Fig. 5. Time before reaching at 4V with charging at different
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3.2 Battery Performance due to Sudden
Temperature Change
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Fig. 7. Charge curve when ambient temperature changes
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Fig. 8. Discharge curve when ambient temperature changes
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Fig. 9. Cell unit model. (1) Negative Current Collector, (2)
Negative Porous Electrode, (3) Separator, (4) Positive
Porous Electrode, (5) Positive Current Collector.

Electrolyte Salt Concentration (mol/m?
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Fig. 10. Concentration distribution of salt in electrolytes
over time in battery unit (60 C).
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Electrolyte Salt Concentration (mol/m?
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Fig. 11. Concentration distribution of salt in electrolyte over
time in battery unit (60 'C—-207C).
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Fig. 12. The concentration distribution of salt in electrolyte
over time in battery unit (20 T — 60 T).

4. Conclusion
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