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Operation of Li-ion batteries is based on lithium intercalation into transition metals based oxides (or sulfides). This is always a process involving both ion and electron
transfer, as follows xLi+ + xe− + Ma Xb ←→ Lix Ma Xb (M-transition metal, X-O,S). The
change of the electromotive force of the Li/Li+ /Lix MO2 battery cell corresponds to the
variation of chemical potential of electrons and lithium ions in the cathode material. Since
the variation of chemical potential of lithium ions is of the order of kB T (c.a 25 meV at
room temperature) and is much smaller than the change in chemical potential of electrons (being of the order of bandwidth) it is possible to investigate the performance of
cathode materials on the basis of its electronic properties. Quite recently, the step-like vs.
continuous-like character of the discharge curve have been interpreted in terms of close
correlations between electronic structure and electrochemical properties in selected Naand Li-ion cathode materials, respectively [1, 2, 3].
In this work, the results of electronic structure calculations of Lix (Co-Ni-Mn)O2
battery system are presented. Especially, the influence of chemical disorders, such as
vacancy defects on Li and O sites, as well as Co/Ni/Mn alloying, on electronic density of
states has been studied. Electronic structure calculations were performed with the use of
the Korringa-Kohn-Rostoker method combined with the coherent potential approximation (KKR-CPA) [4, 5], which belonged to the well-established first principles technique
allowing to account for chemical disorder effects in self-consistent way. The obtained results show that the Fermi level is strongly shifted not only due to Li deintercalation as
well as the Co/Mn/Ni disorder, but also some extra electronic states apprear inside the
energy gap when accounting for the KKR-CPA computations, the O vacancy defects.
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