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Abstract In order to improve the overall performance of the Li-ion secondary battery and anayze the ef-
fect of Co-dopping on the electrochemical performance of LiyNiO, cathode, the average potential and den-
sity of states of LixNiO, and LixNigsC0p50. cathode materials for lithium battery were calculated under the
framework of density functional theory. Meanwhile, the LiNiO, and LiNigsC0ys0, materials were synthe-
sized with coprecipitation method. The microstructure and electrochemical performance of the materials
were characterized by XRD and galvanotatic cycling. The results of both of the tests and calculation showed
that the potential was descended gradually and the density of states of the materials moved to the direction of
low energy when Li ions intercalated the cathode materials (discharge). The average potentia of
LiyNigs5C0ps0, was higher than that of LiyNiO, (when 0.25<x<:0.5), and when the Li ion interca-
lated/deintercalated the cathode, the change of the structure of LiNigsC0qs0O, was smaller than that of
LiyNiO,. The distortion of the NiOg octahedral in LiyNiO, was descended and the stability of microstructure
of LiyNiO,was heightened when Co was doped into LiyNiO,. CoOg and NiOg were mutually stabilized in
LixNigs5C0050, material.
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Figure2 The discharge curves of the two cathodes
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Figure4 Density of state for Li(2s) orbital
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Table2 Bond length and TESD of Li,NiO,

NiO, LiosNiO, LiNiO,
Nit Ni? Nit Ni? Nit Ni?

M—O! 0.1906 0.1908 0.1915 0.1925 0.2062 0.1969
M—O? 0.1907 0.1908 0.1902 0.2043 0.945 0.1941
M—O?® 0.1906 0.1907 0.1942 0.1914 0.1959 0.2058
Amax bond length 0.0001 0.0001 0.0040 0.0129 0.0117 0.0117
Ni—Ni bond 0.2868 — 0.2842
Total spin density () 2.0776 0.9429 1.936X107°
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Table3 Bond length and TESD of Li,Nig5C0p50-

Nig5C00502 LigsNigsC0050; LiNigsC0050,
Ni—O Co—O Ni—O Co—O Ni—O Co—O

M—O! 0.1939 0.1939 0.1889 0.1964 0.1961 0.1951
M—O? 0.1940 0.1937 0.1948 0.1935 0.1902 0.1952
M—O?® 0.1939 0.1941 0.1879 0.1946 0.1961 0.974
Amax bond length 0.0001 0.0004 0.0069 0.0029 0.0059 0.0023
Ni—Co bond 0.287 — 0.285

Total spin density (€) 1.0784 4.66X10 ° 1.1736
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