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Abstract: A layered LiCog3Nig;0, cathode material with high cyclic stability for lithium ion batteries has been
synthesized using the Ni(OH), prepared by our own. The influence of Ni(OH), precursor on the structure and
electrochemical properties of the materials has been investigated. XRD, SEM and electrochemical tests have been
used to study the physical and the electrochemical performances of the materials. The results show that the Ni(OH),,
prepared by our own ,which has much crystal deficiency, fluffy and dendritic morphology, high specific surface
area and low tap density, is a better kind of precursors to prepare LiCoy;Nig;0, compared with the high density
and spherical particle Ni(OH), precursor. The sample LiCoy3Niy;0, prepared by self made precursor has an initial
charge capacity of 175 mAh-g™ and an initial efficiency of 93.9%. After 40 cycles, this sample remains 167
mAh-g™ of discharge capacity and the loss ratio of capacity is just 5.2%.
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Table 1 Physical properties of Ni(OH), precursors

Tap density / Specific surface

Sample No. Ni-precursor a/ nm ¢/ nm FWHM101 / (°)
(g+cm™) area / (m’+ ™)
P1 B-Ni(OH), (self-made) 03132 4.672 2.236 0.90 42
P2 B-Ni(OH), (commercially purchased) 0.313 8 4.638 1.036 2.40 16
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Fig.1  XRD patterns of different Ni(OH), precursors
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Fig.2 SEM photos of Ni(OH), for self-made (a) and

commercial (b) samples
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Fig.3 XRD patterns of the samples LiCoy3Ni;0, using
different Ni(OH), precursors
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Table 2 Lattice parameters of LiCo,:Niy;O, using different Ni(OH), precursors
Crystal parameters
Sample No. Ni-precursor Tooy/ Lnow
a/ nm ¢/ nm cla
S1 Ni(OH), (self-made) 0.284 8 1.406 9 4.940 1.43
S2 Ni(OH), (commercially purchased) 0.285 8 1.410 3 4.934 1.21
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Fig.4 Cyclic properties of the samples LiCog;Nig;0,

using different Ni-precursors

4.30

4.00—

Voltage / V
(957 (957
'S )
7.7

3.10

2.80

4I5 ‘ 9IO ' 1|35 ' 12]30
Capacity / (mAh - g)
5 LiCoy3Nios0, HYFE L HL 2%
Fig.5 Charge-discharge curves of the sample
LiCo03Nip;0, (self-made)

F 3 A Ni(OH), BI3R& & & 8 B AR ER M R T B 1 aE L B
Table 3 Electrochemical properties of LiCo,3Ni,;0, using different Ni(OH), precursors

First charge capacity /

First discharge capacity / First discharge

Sample No. Ni-precursor
P P (mAh-g™) (mAh-g™) efficiency / %
S1 Ni(OH), (self-made) 187.4 175.8 93.9
S2 Ni(OH), (commercially purchased) 187.8 167.5 89.2
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