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Mechanisms of Lithium Transport through
Transition Metal Oxides and Carbonaceous Materials
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Lithium transport through transition metal oxides and carbonaceous
materials has been usually modelled on the grounds of a 'diffusion controlled’
concept, Le slow diffusion of lithium in the electrode, preceded by an
extremely fast charge transfer reaction at the interface between electrode and
electrolyte. On the basis of this concept, the chemical diffusivity of lithium in
the electrode has been frequently determined by the current transient
technique (chronoamperometry), and the value of the estimated diffusivity has
been found to be reasonable. We show that in the case of such transition
metal oxides as LiNiOz, LiCoQs LisaTiss0s and Vi0s, and finally graphite,
this concept of ’'diffusion control’ and the resulting values of diffusivity
arising from application of this concept should be invalidated. Further, from
analyses of the experimental current transients, we suggest that the internal
cell resistance crucially affects the shapes and values of those transients.
Finally, we theoretically determine the current transients under the
assumption of lithium transport being controlled by ’‘cell-impedance’ at the
interface between electrode and electrolyte, followed by diffusion of lithium in

the electrode.
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