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Development of methods for lithium self-diffusion coefficient measurements in
mixed conductors using isotope exchange
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Lithium-ion battery electrode materials are mixed conductors which have
significant conduction of both ionic and electronic. It is proved that a measurement of lithium
diffusion coefficient in the mixed conductors is difficult, and the method for the diffusion
measurement has not been established. The aim of this study is to develop the method to measure the
tracer diffusion coefficient of the mixed conductors by using secondary ion mass spectrometry
SIMS), based on the idea that 6Li in the cathode material can be replaced with 7Li by
electrochemical charge-discharge. As a result of this study, we succeeded to develop three kinds of
ion-exchange methods and to clarify the diffusion coefficient of thin films a-Li3P04, LiMn204 and
LiCo02 by using the developed methods. It has been found that the temperature and composition
dependence of the diffusion coefficients in the intercalation electrodes are able to explain by
vacancy diffusion mechanism.
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