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Table 1 ICP Results of LiCoO, Cathode Materials
LiCoO, composition / wt%
Li/Co
sample Li Co Ni Na
7CL 7.15 60.58 0.034 1 0.023 2 1.00
A 7.28 60.31 0.027 1 0.027 1 1.02
B 7.23 60.03 0.0235 00155 1.02
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Fig.1 XRD patterns of LiCoO, cathode materials
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Fig.2 SEM photographs of LiCoO, cathode materials
(1) ZCL sample; (2) A sample; (3) B sample
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Table 2 Lattice Parameter and Intensity Ratio of
Characteristic Peaks of LiCoO,

LiCoO, lattice parameters (003)/(104)
sample a/ nm ¢/ nm cla intensily ratio
ZCL 0.281 3 1.404 9 4.993 1.49
A 0.281 6 1.404 9 4.989 222
B 0.281 6 1.404 8 4.989 323

2.3 SEM ¥z

& 2 S ANTA] LiCoO, £ ih ) SEM &, AT LIF
ZCL A G JURE 2R RT3 516 BUBRAIR AT R 5 B A i
LA AR, FLF- 5004 K 5 A FE b 11 2 TR 5 2%
8l ZCL B i BRI ok —28
2.4 #EE B FE M

VEN R B F R M b (9 IE AR VG Ve RE, ez D
T LiCoO, M HL AL 2~ AR RE . & 3 41 T 4%
LiCoO, A i BT YR F0 50 L B 75 ek S Dl A A G B0 . 465
RERW] ZCL HE 5 BA @i 4 5, ) 155.0 mAh-
o B IRIE IR 1K 96.9% ;B FE i Ak BA e
M E IR FTEH AR, N 160.0 mAh-g™ | {H 2 il 75
1545 mAh g™, BRI IR RCE R 93.6% ;1M A K
i AN IS 7T LA B I SR IO 2 S AR AR T B R T AR R
o WA BEIEFREEMERE ,ZCL M B FE A 7E 50 IR
TEA I BE PR FF R IR 2R B 1Y 95% 2247, i i &5 T A #

i A IR FEHR 77.2%

Bl 3 i = LiCoO, 1E # #4 B} 75 AS [543 114 ik
H 2k, AR ZCL AR S A B AR A G TR el 25 A U
PITER K225, (A 35 1 F Fl TSP 5 A7 7 I 3 22
S o R I 2 BEARE PR B BE I, ZCL R S R
FE R EE T B RS, WE TR, ZCL BE 8 7E 100
KAEH G 3.6 V LA 25045 5 B A B 94.8%,
I B #E 3.6 VUL ERA &N E AR 86.0%,
UL FE 100 AR5 ZCL FE AR 3 TR &5 10
JCHLT- 5, 2 BAORE LA P R H 2 Ttk | [ s

HRE A REM B ZCL AR S Y R AR R
F B RS T A FE S BEE 96 R B BN, TEi8 ik
CiRoS 879y GRS R I TE S i

Ry i — 20 LB AR Sl 4 5 L AL R R 2 ] Y
MHEKEZR, WK 4 B L ZCL B 5 R B RS R ]
K2 AL BT T BT FE i i 2, 7E
AT B i A TR Ot e e R ) al N R
Bt (FEF R ) A ERIOR T E B e
£ RIVECR T R0 AE 25 0 S G, T S AR 2
(Y N R 8 8 i S SR A R TR PRt [
(L 7R 5 T e A SR AR A AR 0 Bk A e AR, A
I H Al 4 B I R AE LiCoO, 7F 78k L o 2
AR AR SRR L IR AE TR SRS RIS R 1Y LiNiO, 7R 3
PEREIT A B 2 BB, & 4a 7T UL, ZCL B 5 75

#£ 3 & LiCoO, EWmM A B 1R
Table 3 Electrochemical Performances of LiCoO, Cathode Materials

first charge
cathode materials )
capacity / (mAh-g™)

first discharge
capacity / (mAh-g™)
ZCL sample 160.0 155.0
A sample 158.1 151.3
B sample 165.1 154.5

reversible efficiency capacity retention ratio

in the first cycle / % at the 50th cycle / %

96.9 953
95.7 772
93.6 95.2
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Fig.3 Charge and discharge curves of LiCoO, at various

cycles

(a) first cycle; (b) 50th cycle; (¢) 100th cycle
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Structure and Electrochemical Performance Studies of
LiCo0O, Cathode Material Prepared by New Method

WANG Jian QI Lu* KE Ke CHEN Hui
(New Energy Materials and Technology Laboratory, Department of Applied Chemistry, Peking University, Beijing 100871)

LiCoO, cathode material for lithium-ion secondary batteries was prepared by new method. The material and
other commercial LiCoO, were characterized and compared by ICP-AES, XRD, SEM and electrochemical testing.
And the electrochemical performances of the lithium-ion batteries using the prepared LiCoO, as cathode active
material and MCMB or artificial graphite as anode active material were studied. The results showed that the pre-
pared material was superior to two commercially available LiCoO, samples in electrochemical performances, and
had an initial charge capacity of about 155.0 mAh-g™ and the capacity retention ratio of 95.3% after 50 cycles.
The lithium-ion batteries using this material as cathode had excellent electrochemical characterizations as well.
The result of differential chronopotentiometry also indicated that three phase transformations occurred during the

charge or discharge cycles, and the reversibility of these transformations was good.

Keywords: lithium-ion batteries cathode material LiCoO, electrochemical performance



