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Structural Stability and Mechanical Property of Li,CoO, Calculated by First-Principles Method
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Abstract: The structure stability, electronic structure properties and mechanical properties of Li,CoO,(0<<x< 1) as cathode material
for lithium-ion battery were investigated by the first principles method based on density functional theory. The results show that the
crystal structure of Li,CoO, changes from hexagonal R 3 m structure to monoclinic P2/m structure as x = 0.5, and then changes to
hexagonal P 3 m1 structure as x = 0. The conduction band of Li,CoO; is partially filled and the valence band is completely filled with
the de-intercalation of Li atom. As a result, the metal property and the electron conductivity of Li,CoO, both increase, and the spin
polarization phenomenon appears. The Co—O bond in Li,CoO; is a covalent bond partially with an ionic bond. The ionic properties
of Co—O bond weaken and the covalent properties increase with the de-intercalation of Li atom. The bulk modulus (B), shear modulus
(G) and Young’s modulus of Li,CoO, decrease with the de-intercalation of Li atom, while the Poisson ratio and the anisotropy index
increase. The change of G/B value shows that LiCoO, is brittle and then changes to ductile during de-intercalation process.
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for Li,CoO, and the lithium concentration x
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