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Development of Performance Characteristics Model of Lithium-lon Battery Based on
Its Electrochemical Impedance Spectrum in Low Temperature and Low Frequency
Range
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At first, electrochemical impedance spectra of lithium-ion batteries were
measured in wide temperature and frequency range including low temperature and low frequency
conditions, and a method that can separate the measured impedance spectrum into each elementary
process was established by using the DRT and DDT methods. It was also confirmed that the Arrhenius
type temperature dependence holds for resistance of each elementary process. Next, a creating method

of an equivalent circuit model that can simulate battery performance in wide frequency range was
established, and an estimation method that can calculate the electrochemical impedance spectra under
room temperature conditions from that measured under low temperature condition was developed. Then,
by comprehensively employing the above outcomes, a more versatile performance characteristics
simulation model of lithium-1on battery was successfully developed.
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