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High-performance LiNiggCo0q15Al0 050, Cathode Material Prepared by Sol-Gel
Method in Non-aqueous Solvent
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Abstract: Lithium ion battery cathode material LiNiy5CogsAlgosO, was prepared by Sol-Gel, respectively, using
water, ethanol, ethylene glycol, glycerol as a solvents. Through TG / DSC analysis of the thermodynamic properties,
the sintered condition of the sample was selected as pre-treatment at 550°C for 6 h and then sintering at 750°C  for 24 h.
XRD patterns show that the 018/110 peak of the samples prepared by organic solvent is splitted obviously, but the
peak shifts to a small angle, which indicates that the lattice spacing increases. SEM results show that the average parti-
cle size of the samples prepared by organic solvent is 0.4 um, which is smaller than that of the sample (0.5 um) pre-
pared by using water. Some of the single crystals present in the sample prepared by using ethanol and ethylene glycol
as solvent. The electrochemical performance test results show that the charge-discharge performance of samples
prepared in the organic solvent is lower than that of the sample prepared in the water. However, the initial discharge
capacity (197.33 mAh/g) of the samples prepared using ethanol as a solvent (200.66 mAh/g) is closed to that of the
sample prepared by using water as solvent, and cycle performance has greatly improved at 1C rate. After 50 cycles at
1C rate, the capacity retention rate of the sample prepared by using water is increased from 87.1% to 94.4% as com-

pared with the sample prepared by using ethanol. The presence of large crystal particle is beneficial to improve the cy-

Wts BE: 2014-11-13; YgEMEFm HER: 2015-01-09

HEWH: FHEKB®RE AL 4:(51164017) National Natural Science Foundation of China(51164017)
EH BN EBFR1980-), Y, W54, E-mail: xiashubiao401@163.com

BIAESE : skEA, #I%. E-mail: zhangyingjie09@126.com



%7 W

PR, & AEKRE TR BRI HI4% = A8 LiNiggCoq,15Aly0s0; 1IEHAL R 733

cle performance of the NCA material.
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Table 1 Physical properties of several solvents**]

Ethanol Ethylene glycol Glycerol Water
Molecular formula C,HqO C,HqO, C;3HgO;5 H,0
Structural formula CH;CH,-OH HO-CH,CH,-OH HOCH,-CHOH-CH,OH H-O-H
Viscosity (20°C)/(mPa-s) 1.21 22.15 1412.00 1.01
Relative density(20°C, H,0) 0.79 1.12 1.26 1.00
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Fig. 1 Thermal property analyses of cathode materials prepared using by ethanol as solvent
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Table 2 Lattice parameters of NCA material prepared by using different solvents

a/nm c/nm cla Too3/ 1104 V/nm>

H,0 0.28653 1.41835 4.944 1.845 0.10084
Ethanol 0.28648 1.41726 4.947 1. 669 0.10073
Ethylene glycol 0.28652 1.41820 4.950 1.712 0.10083
Glycerol 0.28634 1.41755 4.950 1.783 0.10063
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Fig. 2 XRD patterns of NCA material prepared by using different solvents
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Fig. 3 SEM images of NCA material prepared by using different solvents
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