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Electrochemical Performances of the Layered Cathode Material
LiNi;;Co,sMn,;0, Doped with Si/F ions

HUANG Yuan-Jun GAO De-Shu® LI Zhao-Hui LEI Gang-Tie SU Guang-Yao
(College of Chemistry, Xiangtan University, Xiangtan, Hunan 411105)

Abstract: A modified cathode material of LiNi;;Co,3Mn 30, with the layered structure was prepared by composite
doping with F and Si ions under oxygen atmosphere using (Ni;;Co13Mny3)(OH), as the precursor obtained by co-
precipitation method. The results of X-ray diffraction (XRD) analysis show that it remains a well-layered structure
with single phase of hexagonal after composite doping. The micrographs of scanning electron microscopy (SEM)
indicate that the samples with approximatively spherical shape are with a narrow particle size ranged from
0.1 pm to 0.2 pwm. Cyclic voltammograms (CV) measurement suggest that the reversibility of the cathode
materials enhances by composite doping during intercalating and de-intercalating. The results of electrochemical
impedance spectroscopy (EIS) indicate that the electrode polarization reduces and hence the increase of the
electrochemical reaction impedance of cathode is restrained after composite doping during cycling. The doped
materials have an initial discharging capacity of 172.8 mAh g™ at 0.2C of discharging current, and remain the

capacity of 166.4 mAh-g™ even after 20 cycles.
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Fig.1 XRD patterns of different samples
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Table 1 Lattice parameters and the values of R factor for Li(Ni;;Co,;Mn,;),_Si,0,_F,

Sample No. a/ nm ¢/ nm cla Cell volume / nm? R factor Toosy 1 Loy
H333A 0.2859 1.4188 4961 0.1005 0.48 1.12
x=0.02 0.2853 1.4229 4.987 0.1003 0.39 1.73
x=0.03 0.2849 1.4259 5.004 0.1003 0.45 1.71
H333D 0.2844 1.4298 5.027 0.1002 0.38 1.35
x=0.05 0.2861 1.4230 4.974 0.1008 0.44 1.48
x=0.06 0.2862 1.4235 4974 0.1009 0.52 1.35
x=0.07 0.2868 1.4266 4974 0.1081 0.51 1.31
H333B 0.2839 1.4342 4.956 0.1001 0.49 1.23
H333C 0.2859 1.4232 4.9787 0.1007 0.39 1.22
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Fig.2 SEM images of samples (a) H333A, (b) H333B, (¢) H333C, (d) H333D.
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Table 2 Discharging capacity of the first and the 20" cycle at different current for all of samples and their retention ratio

0.2C 1.0C
1* cycle discharge 20" cycle discharge 1* cycle discharge 20" cycle discharge
Sample No. Retention ratio / Retention ratio /

capacity / capacity / % capacity / capacity / °

(mAh-g™) (mAh-g™) ‘ (mAh-g™) (mAh-g™) ’
H333A 170.58 166.45 96.3 163.82 134.68 84.2
H333B 165.22 134.65 81.4 175.36 149.09 85.0
H333C 162.24 149.09 91.8 162.49 136.99 84.3

H333D 172.82 166.45 96.3 178.61 166.44 93.1
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