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Lithium insertion materials are electrode materials in lithium-ion
batteries, which have been widely used as power sources for portable electronic devices. Objective
of this research is to find structural and electronic factors affecting electrode potentials of
solid-state redox reactions in the materials. Theoretical and experimental approaches revealed that
electrode potentials of lithium insertion materials depends on transition metal ions as a
solid-state redox couple rather than crystal structure.
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Fig. 1 Crystal structure of LiMO:2. (a)
layered, (b) spinel, and (c) rutile structures.
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Fig. 2 A diagram of backstitch charge and
discharge method; (a) cell voltage, (b)
applied current in which positive and
negative values corresponds oxidation
(anodic) and reduction (cathodic) current,
respectively, and (c) specific capacity based
on active material.
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Fig. 3 Theoretical electrode potentials vs.
Li/Li* of lithium transition metal oxides for
composition regions (a) 0 x<0.25, (b)
0.5<x 1,and(c) 0.5 =x<I.
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Fig. 4 Charge-discharge curves of

LiNio.2Co01.804, LiCoO2, and LiCoMnO4
examined in lithium cells operated at a
constant current density.
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Fig. 5 “Backstitch” charge and discharge
curves obtained by “Backstitch” charge and
discharge test of an LTO /
Li[Li15Co25Mn25]02  cell. The cell was
preliminary cycled for 20 cycles.
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