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crystal structures of LiCoO, (b) !
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Fig.2 Cycling performance of LCO, LCMO and LCMO/ZFO

samples at 1 C in the voltage range of 3.0~4.5 V (a); XRD
patterns of LCO, LCMO and LCMO/ZFO electrodes after
100 cycles between 3.0 and 4.5 V (b)!""
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Wang 5 \NU9H1% T SnO, 078 1) LiCoO,. WK
9a JiT/~, (UGN LiCoO, 178 Hi HL R W iy T A AZ M
(RE o X RO A7 5 3843 Co™ ik Co*y —
YO LR T AT, BT LAY LiTiik, A A
B HER A E m A AL, fE3~4.5V, SCHH
WAEET, &k 200 RIGH G, BEM LiCoO, H A&
120 mAh/g, & REEN) LiCoO, HAEIN 4 f5. fEA
X QEERR I L LI S R N A R Y e SR E DAY I
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T I 8 RS 0 e i 25 A 2R 2 1 1A A% .

R BTk, RAHB AR R B AR A 5 B TR AR =
e HAG A PERR ) 2 B A ROES, WHIETFZ RN TR
F &Rtk o 28 S B AT PEREARAL T 9T . & 1 i
g57 2 P T VE R Ay Ak A B . SR, AR R
FRTHAE M AR 2 ANse MO st Tk, B At

R 1 NEIRER LiCoO, EEBEFRMSEIERETRUZERELLR

Table 1 Comparison of electrochemical properties of the reported LiCoO,-based LIBs at the high cutoff voltage
Modification strategy Charge cutoff voltage/V  First discharge specific capacity Cycle performance Refs.
2 1 C, 100 cycles
Mg doping 4.5 0.1 C, 180 mAh/g . . : [11]
Capacity retention ratio 84.5%
2+ 1 C, 30 cycles
Zn doing 4.5 0.1 C, 189 mAh/g . . . [36]
Capacity retention ratio 93.7%
TR 2 0.1 mA/cmz, 25 cycles
Ca doping 4.5 0.1 mA/cm , 183.5 mAh/g . . 8 [37]
Capacity retention ratio 97.3%
2 2 0.1 mA/cmz, 25 cycles
Ba doping 4.5 0.1 mA/cm , 180 mAh/g . . : [37]
Capacity retention ratio 96.5%
27 0.2 C, 50 cycles
Cu doping 4.5 C/5, 165 mAh/g . . ) [38]
Capacity retention ratio 78.8%
PTR 1 C, 30 cycles
Sr doping 4.5 0.1 C, 199 mAh/g . . . [39]
Capacity retention ratio 13%
3+ ) 0.1 C, 110 cycles
Al doping 4.7 0.1 C, 200 mAh/g . . . [14]
Capacity retention ratio 81%
3+ . 0.1 C, 35 cycles
La doping 4.3 0.1 C, 182.38 mAh/g . . . [40]
Capacity retention ratio 89%
3+ . 1 C, 50 cycles
Ga doping 4.5 0.2 C, 159 mAh/g . . . [41]
Capacity retention ratio 87.9%
4 . 0.1 C, 100 cycles
Zr doping 43 0.1 C, 143 mAh/g . . . [17]
Capacity retention ratio 78%
4+ ) 1 C, 200 cycles
Ti doping 4.5 0.1 C, 205 mAh/g . . . [41]
Capacity retention ratio 97%
. 0.1 C, 50 cycles
Al+La doping 4.5 0.1 C, 190 mAh/g . . . [42]
Capacity retention ratio 96%
_ ) 1 C, 100 cycles
Mg+Ti doping 4.5 1 C, 159 mAh/g . . . [43]
Capacity retention ratio 82.6%
. ) 0.5 C, 100 cycles
Ti+Mg+Al doping 4.6 0.5 C, 202 mAh/g . . . (6]
Capacity retention ratio 86%
) 1 C, 1000 cycles
A1203 coating 4.5 1 C, 178 mAh/g . . . [24]
Capacity retention ratio 725%
. 5 C, 200 cycles
SnO, coating 4.5 5 C, 187 mAh/g [44]

Capacity retention ratio 67.4%
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. 0.2 C, 60 cycles
MgO coating 4.35 0.2 C, 156 mAh/g . . . [23]
Capacity retention ratio 85%
. 1 C, 50 cycles
FezO3 coating 4.5 1C, 168.7 mAh/g . . . [45]
Capacity retention ratio 92.6%
. 1 C, 30 cycles
ZnO coating 4.5 1 C, 178 mAh/g . . . [32]
Capacity retention ratio 65%
. 0.2 C, 50 cycles
MgF, coating 4.5 0.2 C, 180 mAh/g . . . [48]
Capacity retention ratio 80%
2
. 2 0.2 mA/cm , 50 cycles
LaF, coating 4.5 0.2 mA/cm , 177.4 mAh/g . . . [50]
Capacity retention ratio 90.9%
. . 1 C, 100 cycles
L13PO4 coating 4.5 1 C, 146 mAh/g . . . [51]
Capacity retention ratio 79.32%
. 37 mA/g, 500 cycles
AlZnO coating 4.6 37 mA/g, 205 mAh/g X . . [46]
Capacity retention ratio 65.7%
. . . 0.3 C, 300 cycles
Mn and La co-doping, Ti coating 4.5 0.1 C, 183 mAh/g . . . [47]
Capacity retention ratio 82.6%
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Research Progress of High-Voltage LiCoO, Cathode for Lithium-ion Batteries

Lin Chun, Chen Yue, Lin Hongbin, Li Zhixuan, Pan Handian, Huang Zhigao
(College of Physics and Energy, Fujian Provincial Key Laboratory of Quantum Manipulation and New Energy Materials,
Fujian Provincial Collaborative Innovation Centre for Advanced High-Field Superconducting Materials and Engineering,

Fujian Normal University, Fuzhou 350117, China)

Abstract: Lithium cobalt oxide (LiC00O,) is one of the most widely used cathode materials for energy storage of 3C digital products. The
development of high-voltage LiCoO; cathode material will further increase its energy density and battery endurance. In a variety of
material modification methods, bulk doping and surface modification are the both effective means to improve the performance of
high-voltage LiCoO,, and have extremely high academic and industrial application values. In the present paper, we summarized the
research progress of high-voltage LiCoO, by introducing common materials used for bulk doping and surface modification of LiCoO-
cathode materials, and their surface modification, preparation methods, modification mechanism, and synergistic effects. Moreover,
existing problems and future development trends were also pointed out.
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