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Kinetics of Lithium Transport through the Carbonaceous

Electrodes : Theoretical Analysis of Current Transient
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Lithium transport through carbonaceous electrode was in\iestigated in al
M LiPFs - ethylene carbonate (EC) / diethylene carbonate (DEC) (50:50
vol.%) electrolyte. For this purpose, the cathodic and anodic current transients
were obtained from the electrodes as functions of applied potential step and
the degree of crystallinity of the carbon. All the experimental current
transients did not follow Cottrell behaviour throughout the whole lithium
intercalation/deintercalation time. From the ohmic relationship between initial
current level and applied potential step, it is suggested that the lithium
transport through carbonaceous electrode is exclusively governed by
'cell-impedance’. In order to investigate the effect of the structural change of
carbon on lithium transport, we employed graphite with high degree of
crystallinity and hard carbon with very low degree of crystallinity. In the
case of the graphite electrode, the current transients were numerically
simulated under the ’cell-impedance-controlled’ constraint. In hard carbon,
there are two different intercalation sites of normal site and extra site.
Moreover, it was reported that the site energy of extra site is lower than
that of normal site. This leads to the difference in the kinetics of lithium
interpalation into normal site and extra site. Thus, lithium transport through
hard carbon was investigated by employing McNabb-Foster equation in
combination with ’cell-impedance-controlled’ constraint.

References

1. A. McNabb and P.K. Foster, Trans. Metall. Soc. ALM.E. 227 (1963) 618.
2. H-C. Shin and S.-1. Pyun, Electrochim. Acta 45 (1999) 489.

32



