Journal of the Korean Electrochemical Society
Vol. 10, No. 3, 2007, 184-189

Bl BolxbaxlE k= 854 (LiCo0,)2] Ewxlz)e)
B4 B4 g Arsee 54 2@
AR - HA Y
EIL&FAAA, HF o) e 38548

(20073 5¥ 10 H4= 120073 59 17 A=)

Analyses on the Physical and Electrochemical Properties of Al,O; Coated LiCoO;

Youn-Han Chang™ and Sei-Young Choi

*L&F Material co., Lid, Chilgok-gun, Kyeongsangbuk-do, Korea
Division of Applied Sciences, CheongJu University, CheongJu, 360-764, Korea

(Received May 10, 2007 : Accepted May 17, 2007)

E
A 4518 WA S FOE, wEL, PDASH 2L B AR R A8 3% oA FRACEA o3

A Ahel FoAol FoKA itk oldl] wiet 2lEelAbdA| ] RER] dFAEe] et B A el v
e Aol ZuEx ok dA AHEEI gl dFASCE LiCoO,, LiMnO,, LiNi,Co,Mn,0,, LiNiCo,M,0,
M=Al, Zr, Mg 5)5°] o™, 2% 7P dEx ez ARHL e 8482 LiCoOelvh 22t LiCoOy7t 714
I e &% A f g BEAIE 8l LiCo0,d 4% M H 3GEA, Sl 22 tiAEZ] gy
gt A7t Eas] APsolrt. 3] AEM,0:)E o8-8 23 FUAEY 22 A/l € A Fud+e
S 2 oA 29d] FFHT rk B APl LiCo0, FHAE #AdM Egd IHE A3EY gy
3 ooje] SRl o3 HAE A % wEA g Sl mE A FaRgel el Ak, o]k e &
AHE AN el ZRE 24 2 BHAe] 289 &, Ak, 24 205 22 AgAd i ek A5
8y 54 nZe &

al Ar

Abstract : The importance of secondary battery industry is getting excited according to the development of battery
industry as a high efficiency energy supplier of electronic machine of mobile information such as mobile phone,
lap-top computer, PDA. It is rasing the interest about security of safety and high efficiency of cathode material for
main part of secondary lithium battery. The cathode material which has been used like LiCoO,, LiMn,Q,,
LiNi,Co,Mn,0,, LiNi,Co,M,0, (M = Al, Zr, Mg etc.,) the most typical material is LiCoO,. But it is studying the
development of substitute such as efficiency amelioration of LiCoO,, thetiary element, olivine element because of
the capacity of LiCoO,, the matter of security; especially the betterment of efficiency, security research of safety
has been actively processed in domestic and overseas about surface coating treatment of active cathode which is
using oxide (M,Os). This study analyses side effect of battery according to increase of surface treatment, formation
of precipitation for reagent condensation, non-reagent residue of oxide (M O; ) which is remaing during the surface
treatment of LiCoO,; conducts study of new process, the consideration of the electrochemical property to improve
oxide solution of mixing rate, mixture of surface treatment, dryness, calcinations conditionetc.
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Fig. 1. Manufacturing method of (a) Existing coating solution and
(b) advanced coating solution.
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Fig. 2. The mixer which is used in (a) existing coating process and
(b) advanced coating process.
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Fig. 3. (a) Existing coating solution and (b) Advanced coating
soluton.
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Fig. 5. Sedimentation test results.

Fig. 7. EDX results of LiCoO, surface with advanced surface
treatment.
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Fig. 6. TEM images of (a) Existing surface treatment LiCoO, and (b) Advanced surface treatment LiC00,.

Table 1. Physical Property comparison of existing surface treatment powder, advanced surface treatment powder.

Advanced surface treatment

Existing surface treatment

Coating material Al Os
2HEZH 8 R e
522 A& Fast > Slow
2ekE coatingE (%/g) 0.1%/g > 0.05%/g
gE4dp High > Low
£dg Z* = High > Low
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Fig. 10. Property comparison of Charge-Discharge curves of existing ALO; coated LiCoO; and advanced AlLO; coated LiCoO,.
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Table 2. Cycle data comparison of existing Al,O; coated LiCoO, and advanced AL Oj; coated LiCoQs,.

Existing method

Advanced method

(mAl/g) (mAh/g)
Formation 159 160
0.1C 159 159
0.2C 158 158
0.5C 156 156
1C1¢ 153 154
1C 3¢ 151 152
1C 51 151 152
1C 10® 149 150
1C 20" 136 143
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Fig. 11. Cycle property and efficiency comparison of Charge-
Discharge curves of existing ALO; coated LiCoO, and advanced
ALO; coated LiCoO;.
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