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Lithium Transport through Partially Inactive
Transition Metal Oxide Electrode in Terms of Fractal
Geometry: Current Transient Analysis by Monte Carlo

simulation
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Lithium transport through partially inactive transition metal oxide
electrode was theoretically investigated by analysis of the potentiostatic
current transient using Monte Carlo simulation in terms of fractal geometry.
The partially inactive surfaces with various values of the fractal dimension
were constructed from the Cantor bar, and then the current transients were
simulated under the cell-impedance-controlled constraint, i.e. lithium transport
is limited by the internal cell resistance coupled with the lithium diffusion in
the electrode. The simulated current transients hardly followed the generalised
Cottrell behaviour, and especially they exhibited an inflection point at the time
that corresponds to the temporal outer cut-off of fractality 7.. As the
conversion factor representing the internal cell . resistance decreased, the
current decayed more rapidly with time until 7, was encountered. From the
fact that the smaller the values of the conversion factor were, the shorter
appeared T, it was also suggested that the temporal cut-off range of
fractality under the cell-impedance-controlled lithium transport is not
determined only by the spatial cut-off range and the lithium diffusivity in the
electrode, but also by the internal cell resistance. The anodic current
transients were experimentally measured from the binder-dispersed LiMnzO4
composite electrode, and subsequently they were analysed with the aid of the
theoretical current transients.
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