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Preparation and eteclrochemical properties of LiCog. 3Nig,7- »Sry O
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Abstract: The layered LiCog 3Nig 7_ ,Sr, O cathode materials for lithium ion batteries were synthesized in air. The in-
fluence on the structure and electrochemical properties of the materials caused by different contents of Sr** was investigat-
ed, and XRD analysis, SEM and electrochemical tests were used to study the physical and the electrochemical perfor-
mances of the materials. With increasing value of x, the characteristic peaks of LiCog 3Nig 7_ ,Sr, O, shift to a lower de-
gree and the lattice parameters increase. The results of electrochemical tests indicate that small content of Sr** can stabi-
lize the structure of the material and make the electrochemical properties of the material better. The sample LiCog 3Nig, g97
Sro. 00302 with doping Sr** (x= 0.003) has the best electrochemical properties, which has an initial discharge capacity of
162 mA<h*g™ ! and an initial discharge efficiency of 90. 6% . After 40 cycles, this sample remains 153 mA<heg™ ' of dis-
charge capacity and the loss ratio of capacity is just 7%, showing perfect cyclic stability.
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Fig. 1 XRD patterns of samples at
different Sr** content
(a) —x= 0; (b) —x= 0.003;

(¢) —x= 0.006; (d) —x= 0.010
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Table 1 Crystal parameters of LiCop 3Nig 7- -

Sr, 05 at different Sr** contents

Vi 1(003)/
(107 *nm® 1(104)

x a/ nm ¢/ nm c/a

0 0.2857 1.4120 4.942 99.77 1.42

0. 003 0.2870 1.4154 4.945 100. 92 1.48
0. 006 0.2876 1.4193 4.935 101. 62 1.43

0.010 0.2800 1.4230 4.927 102. 89 1.41
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Fig. 2 SEM images of sample at different Sr** contents
(a) —x= 0; (b) —x=0.003; (¢) —x= 0.006; (d) —x= 0.010
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Table 2 Charge discharge capacity of LiCog 3Nip 7- ,Sr, O7 at different Sr** contents

First charge First discharge

First discharge

3rd discharge 10th discharge

capacity/ (mA*h*g™ ') capacity/ (mA*h*g™ ") efficiency/ % capacity/ (mA*h*g™ ') capacity/ (mA*h*g™ ')
0 196.7 160. 3 81.3 163.2 153.0
0. 003 178.8 162. 1 90.6 164.8 160. 5
0. 006 176.4 152.5 86.4 155.2 148.7
0.010 175.2 147.3 84.1 149.3 140. 1
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Fig. 3 First charge-discharge curves of
LiCoo.3Nio, 7- »Srx 07 at different Sr** contents
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Fig. 4 Curves of cycle number vs cyclic stability
for LiCog 3N1ig, 7- ,Sr, 02
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