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Ni, Mn-Codoped High-Voltage LiCoO, Cathode Material for Lithium Ion Batteries

HU Guo-Rong LU Wei LIANG Long-Wei CAO Yan-Bing PENG Zhong-Dong DU Ke*
(School of Metallurgy and Environment, Ceniral South University, Changsha, Hunan 410083, China)

Abstract: The precursor CogoNigsMngps(OH), of the high-voltage cathode material for lithium ion batteries was
synthesized by hydroxide co-precipitation method using the transition metal sulphate as the raw material, NaOH
and NH;-H,0 as the precipitate agents. Then the corresponding Li(CoggNigpsMnges)O, was obtained when mixing
the precursor with Li,CO; by high solid method. Crystal structure, morphology and electrochemical performance of
the sample were investigated by XRD, SEM, Cyclic voltammetry (C-V) method, electrochemical impedance
spectroscopy (EIS) test and charge-discharge test. Mixed doping Ni-Mn material Li(CogoNigsMnggs)O, shows better
electrochemical performance compared to LiCoO, as confirmed by the results of C-V, XRD and EIS. When the
co-doped product Li(CoggNigsMnggs)O, was charged to 4.4 and 4.5 V, the initial discharge capacity is 162.5 mAh-g™
and 185 mAh-g™ at 0.5C rate, respectively. After cycling for 100 times, the retention of discharge capacity was
94.4% and 93.7%, respectively.
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Table 2 Electrode kinetic parameters obtained from equivalent circuit fitting of experimental data

Sample Cycle number R./(Q-cm?) R/ (Q+em?) R,/ (Q+em?) CPE, / (wF+-cm?®  CPE,/ (mF-cm?
LiCoO, As-assembled 4753 — 36.83 2.510 6 —
100 4975 24.56 181.6 2.290 4 2.1579
Li(Co99NigesMnggs)O, As-assembled 4.744 — 29.3 1.877 —
100 4.970 21.69 51.81 2.164 5 3.001 5
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100 G 5 RO 50 510 94.49%F1 93.7% , AH I
LiCoO, A1 T KM ¥  MEHIEFE 100 Y5 1Y XRD
Dt 25 SR 22 W AL 48 2% Ni-Mn Jo5 A48 & R 25 44 Ho
KB ML LiCoO, X FE | Z ARG B B A7 F
FREES I itk DA A R 4 A0 P A% R I R 3 42
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