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Study of diffusion mechanism in lithium-ion battery materials by SIMS with
isotope ion-exchange method
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We clarified the tracer diffusion coefficient of Li-ion battery cathode
materials by using isotope ion exchange methods and SIMS analysis. These methods were applied to
LiCo02 and LiMn204 thin films. The compositional dependence of the diffusion coefficients indicates
that the vacancy diffusion mechanism is dominant in these cathode materials. The LiCo02 films
exhibited Li diffusion along the c-axis, which suggest diffusion kinetics through the grain
boundaries and the antiphase boundaries. The isotope profiles provided information on diffusion
coefficients and surface exchange rates. An analysis based on the theory of mixed conductors was
performed to compare the electrochemical measurements. The thermodynamic factor strongly amplified
the chemical diffusion coefficients.
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