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Electrochemical Performance of LiNi,sMn,s0, as a Cathode Material for
Lithium-Ion Batteries Prepared by an Oxalate Co-Precipitation Method

LU Hua-Quan WU Feng SU Yue-Feng* LI Ning CHEN Shi BAO Li-Ying
(National Development Center of Hi-Tech Green Materials, School of Chemical Engineering & Environment,
Beijing Institute of Technology, Beijing 100081, P. R. China)

Abstract: The oxalate co-precipitation method was used to synthesize LiNi,sMn,;0,. The effects of pH on the
structure, morphology and electrochemical performance of LiNi,;Mn,;0, were investigated. The crystal structures and
surface morphologies of the synthesized materials were characterized by X-ray diffraction (XRD) and scanning
electron microscopy (SEM) methods at pH=4.0, 5.5, 7.0, 8.5, respective. The electrochemical performance of
LiNiysMn,;0, was evaluated by galvanostatic charge/discharge tests. Results show that the LiNiy;Mn,;0, obtained at
pH=7.0 has a smaller particle size, more uniform distribution, better layered characteristics and a smaller degree of
cation mixing. Electrochemical tests confirm that the sample obtained at pH =7.0 had the best electrochemical
performance. At 0.1C rate, its discharge capacity reached 185 mAh - g™ at the first cycle and remained over 160 mAh+
g after the 20th cycle. X-ray photoelectron spectroscopy (XPS) results indicated that the oxidation states of Ni and Mn
in the LiNi;sMn,;0;, obtained at pH=7.0 were +2 and +4, respectively.
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Fig.1 XRD patterns of oxalate co-precipitation
precursor obtained at different pH values
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Fig.2 SEM images of oxalate co-precipitation
precursor obtained at different pH values
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synthesized at different pH values
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Table 1 Lattice parameters and ratio of
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synthesized at different pH values

pH value a/lnm ¢/nm cla Toos 104
4.0 0.2884 1.4188 4.920 0.982
5.5 0.2892 1.4228 4.920 1.089
7.0 0.2899 1.4300 4.933 1.264
8.5 0.2885 1.4315 4.962 0.870
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Fig.4 SEM images of LiNi sMn,;0, samples
synthesized at different pH values
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Fig.5 Charge-discharge curves of the LiNi;;Mn,;0,

cathode synthesized at different pH values at 1st, 5th,
and 10th cycle in the voltage range of 2.5-4.5V
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& V:: ~A:2:&ro-o—°"\._.\ oa_® cathode synthesized at different pH valuates
g ﬂv‘""*v §AA /A_A_A_A-g—x—«g,‘-
g 120+ \"_'_v_ R e pH value A% Pral/V Ap/V
g o 4.0 3.909 3.688 0.221
g SOf —a_pH=4.0 55 3.867 3.705 0.162
5 —eo—plI=5.5
3 e DH-T0 7.0 3.856 3.703 0.153
A 40 —v— pH=8.5 8.5 3.872 3.710 0.162
o oxidation peak potential, ¢, reduction peak potential,

2 4 6 8 10 12 14 16 18 20
Cycle number

6 A[E pH &4 T &K LiNijsMngs0, IER# 14
7 2.5-4.5 VHSEEIN I 0.1C MEEFTHABEK
BTN . H 2%

Fig.6 Cycling performance of LiNi,;Mn,;0,
cathode synthesized at different pH values
between 2.5-4.5V at 0.1C rate
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Fig.7 Cyclic voltammograms of LiNi,sMn,;0, cathode
synthesized at different pH values in the voltage of
2.5-4.5 V at uscanning rate of 0.1 mV-s™!
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the LiNi sMn,;0, obtained at pH=7.0
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