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Abstract:

LiNi,_Co,0, cathode materials for lithium ion batteries were synthesized by the co-precipitation and

solid-state reaction methods with LiOH - H,0, Ni(NO;),-6H,0 and Co(NO;),-6H,0 as raw materials. The materials
were characterized by XRD, SEM and electrochemical tests. The results showed that synthesized cathode materials

were with layered structure similar to a-NaFeO, and uniform morphology and nearly normal grain size distribution

and better electrochemical performance when x was 0.18. The first charge and discharge capacity of the cathode

material was 224.3 mAh-g™ and 194.2 mAh-g™, respectively. 88.5% of the first discharge capacity remained at

the 20th cycle.
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Fig.1 XRD patterns for LiNi,_Co,0,
a: ¥=0.38, b: x=0.26, c: ¥=0.18
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Table 1 Comparison of the XRD patterns for samples, LiCoO, and LiNiO,
” dy, (observed value ) / nm dyy (calculated value ) / nm
LiNiCo0y30, LiNi7C0020, LiNijgCo 150, LiNiO, LiCoO,
003 0.470 13 0.471 62 0.470 62 0.473 00 0.468 33
101 0.242 75 0.244 03 0.244 03 0.245 48 0.240 19
012 0.232 70 0.233 75 0.233 87 0.235 15 0.230 31
104 0.202 13 0.202 90 0.202 99 0.203 93 0.200 27
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Fig.2 SEM image for LiNiyuCogi0,
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Fig.3  First cycle charge-discharge curves for LiNi;_CoxO,
(a: M, b: O, c: A)
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Fig.4 Variations of the charge-discharge capacities for

LiNi;_Co,0; cells (a: W, b: O, c: A)
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Table 2 Cyclic properties of LiNi, ,Co,0, in different cobalt content

First cycle 20th cycle
Sample
Capacity / (mAh-g™) Efficiency / % Loss / (mAh-g™) Capacity / (mAh-g™) Retention / %
LiNij£C0030, 185.0 / 155.1 83.9 29.9 152.8 / 150.3 96.9
LiNig7C0020, 196.1 / 167.4 85.4 28.7 163.4/ 161.4 96.4
LiNiC00150, 2243 /194.2 86.6 30.1 1742/ 171.8 88.5
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