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Preparation and Properties of LiCoO2
Cathode for Li Rechargeable Cell
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Abstract

In thijs study, new preparation method of LiCoO: was applied to develop cathode active material
for Li rechargeable cell, and followed by X-ray diffraction analysis, electrochemical properties and
initial charge/discharge characteristics as function of current density.

HC8A72- and CC9A24-LiCo0O: were prepared by heating treatment of the mixture of LiOH
H,0/CoCOs(1:1 mole ratio) and the mixture of LixCO3/CoCO3(1:2 mole ratio) at 850 and 9007TC,
respectively. Two prepared LiCoOzs were identified as same structure by X-ray diffraction analysis.
a and c lattice constant were 2.816A and 14.046A, respectively. The electrochemical potential of
CFM-LiCoO(Cyprus Foote Mineral Co.’s product), HC8A72-LiCoO2 and CCSA24-LiCoO: electrode
were approximately between 3.32V and 3.42V vs. Li/Li" reference electrode. Stable cycling behavior
‘was obtained during the cyclic voltammetry of LiCoQO: electrode. According as scan rate increases,
cathodic capacity decreases, but redox coulombic efficiency was about 1002 at potential range
between 3.6V and 4.2V vs. Li/Li" reference electrode. Cathodic capacity of HC8A72-LiCoO: was 32%
higher than that of CFM-LiCoO: and that of CC9A24-LiCoO: was 47% lower than that of
CFM-LiCoO: at 130th cycle in the condition of ImV/sec scan rate. Constant current
charge/discharge characteristics of LiCoOzLi cell showed increasing Ah efficiency with initial
charge/discharge cycle. Specific discharge capacities of CFM- and HCBA72-LiCoO; cathode active
materials were about 93mAh/g correspondant to 34% of theretical value, 110mAh/g correspondant to
40% of theretical value, respectively. In the view of reversibility, HC8A72-LiCoO. was also more
excellent than CFM- and CC9A24-LiCo0Os..
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Fig. 1. X-ray diffractograms of LiCoO: powder.
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Fig. 2, Cyclic voltammogram for CFM-LiCoO:
electrode.
potential range ; 3.6V~4.4V
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3. Cyclic voltammogram for CFM-LiCoO:

electrodes according to change of scan
rate and potential range.
potential range ;{(a) 3.0V~45V,
(b) 36~4.2V
scan rate ; 2mV/sec, (b) 1mV/sec
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Table 1. Galvanostatic Initial Charge/discharge
Characteristics of a LiCoO»Li Cell as

Function of Current Density.

current Gyele Specific Qch, (mth/g)  |Specific Qdisch. (mAh/g)
density Nuber | M- [HCBAT2 |CCOA24 |CPM-  |HCBAT2 | CC9A24
2 r
(oh/ca’ ) LiCo0y |-LiColy | -LiColz |LiCoy |-LiCaly |-LiColy
1 1 120.4 |148.9 - 93.9 [111.9 -
2 101.1 [110.1 - 92.9 |106.4 -
1 113.0 [127.5 [107.5 | 87.2 | 96.2 68.8
2 2 91.9 |100.1 | 67.1 | 85.1 | 99.2 64.5
3 80.3 (101.1 {654 | 77.6 | 99.8 | 63.6
1 59.0 ;8.0 | 7.7 442 |338 ;408
2 442 | 40,0 | 40.8 | 40.0 | 33.8 2.1
4 3 41.3 [ 40.0 | 37.9 | 40.0 | 36.9 2.1
4 40.0 | 40.0 | 5.0 | 36.9 }369 |2.3
5 40.0 | 400 | 204 | 36.9 | 369 146
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FALEE FHETE BIEHFLE A23A
o A EAEF EL2 o 100%E YEeERAA
o},

3 2 dTFAdA Azg HC8AT2-LiCoO: 2 CC
9A24-LiCoOzell Hl3] 1mV/sec® FAl&X o)A
130 8o A1 QL FL  HCBAT2-LiCo0:9)
A% 132%2  B¢on, CCIA24-LiCoO-=
53% 2 it

4. LiCoOy/Li AAE 1mA/cm’e] A AFE A
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A E9H Ah EgL x7)d FwA 3
mat "zt F7islgen, ¥5e24 CFM-
LiCoOzel A% A u]83F2 < 939mAh/ge
2 ol&x)d uldl o 34%°l MF3on, HC
8AT72-LiCo022 ZAS W vj&xe o 110
mAh/ge 2 olEXd u©l3 oF 40%Z CFM-
2 CCY9A24-LiCoOszoll B3} &3 % 71 Aol
$iiden, 34 F9U4H AFIEZT Z2mA/
cm’ ©] At}
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