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Fig. 1 XRD patterns of LiAl ,Nio.s_ ,Co0.20: cathode materials
(1) y=0; (2) ¥y=0.001; (3) y=0.005;
(4) ¥y=0.01; (5) y=0.03
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Table 1 Results of ICP-AES Analysis of LiAl,Nis.s-,Cos.:0: Cathode Materials

synthe;sized : ICP-AES an:n.lysis, composition/ wt% suggested formula Li/ (Ni + Al + Co)
composition( y) Li Ni Co Al
0 7. 06 46,7 12.7 0 Liy. e2Nio. 796C00. 2602 00 1. 01
0. 001 7.09 47.3 13.0 0. 0242 Li1. 02Alo. 001 Nio, 806C00. 22102 04 0.99
0. 00s 6. 99 47.6 13.0 0. 0674 Li1. 01Alo. 002sNio. 511Coa 22102, 02 0.98
0.010 7.18 47.8 12.2 0. 244 Lii. 3Alo. 0sNio. 814C00.20102. 04 1. 00
0. 030 7.12 49.3 13.0 0. 649 Lii. 03Alo. 024Nio, 74C00. 22102 02 1. 00
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Talbe 2 Results of XRD Analysis of LiAl,Nis.s-;C0.:0: Cathode Materials
. unit cell parameters/ nm .
composition formula c/a unit cell volume /nm?® Joos/ s
c a
Li1.02Nio. 96C00. 2160209 1.4179 0. 2871 4.939 0.10118 1.7
Li1.c2Alo. 001Nio. 806C00. 22102 04 1.4173 0. 2869 4.940 0. 10104 1.57
Li1. o1 Alo. 002sNio. 11C00.22102. 02 1.4177 0.2871 4.938 0.10118 1.81
Liy.03Alo. 009Nio. 814C00.20702. 04 1.4174 0. 2870 4. 939 0.10109 1.67
Li1.03Alo. 024Nio. 784C00.22102. 02 1. 4185 0. 2871 4.941 0.10123 1.90

2.3 SEM RE

2 & LiAl,Nio.s - 4C00.20: ¥/ ¥l #Y SEM BB K,
& 2 AR W, PR R TETE ARARSEF, KBRS i
/i ERORL I SR AR RO BRTE By, 0 ELJBORL I R/ 5
o REBSPRIAZTE 5 ~ 10um, FFEHBMA TEXY
ERBRRIER,

2 LiAl,Nios- ,Coo.20» IEfR T %49 SEM f K
Fig. 2 SEM photographs of LiAl,Nio.s- ,Co00.20, cathode
materials
(1) 2000 x; (2) 5000 x
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Fig. 3 Discharge curve of LiAl,Nio. s - ;C00.202 cathode materials
(1) y=0; (2) y=0.001; (3) y=0.005;
(4) y=0.01; (5) y=0.03
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Fig. 4 Differential chronopotentiograms of LiAl,Ni¢.s- ,;C00.20; cathode materials
(1) y=0; (2) y=0.001; (3) y=0.005; (4) y=0.01; (5) y=0.03
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Fig. 5 Cyclic performances of LiAl,Nio.s - ,C00.202 cathode

materials at normal temperature
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Fig. 6 Relationship between discharge capacity loss ratio after
50 cycles and Al-dopant amount
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Preparation and Electrochemical Properties Studies
of Al-doped LiNio.sCo00.2:0:. Cathode Materials

JIANG Wei-Jun QI Lu*

KE Ke

WANG Yin-Jie CHEN Hui

( New Energy Materials and Technology Laboratory, Department of Applied Chemistry, Peking University, Beijing 100871)

Al-doped LiAl,Nio.s- ,C00.202( ¥ =0. 001, 0.005, 0.01, 0.03) cathode materials were synthesized by the
solid-state method. The materials were characterized by XRD, SEM, ICP-AES, differential chronopotentiometry
and galvanostatic cycling. The results showed that the products, without impurities, had typical a-NaFeO; layered

structures, uniform morphology and moderate grain size. The discharge voltage plateau as well as discharge capacity
of the Al-doped materials was higher than that of the undoped ones. And with the amount of Al increasing to a
certain extent, the structure stability of the materials was improved during the charge-discharge process. Therefore

the electrochemical stability was improved. The results also indicated that low Al-dopant could not only improve the

cyclability but also gain high discharge capacity.

Keywords: lithium-ion batteries

cathode material

LiNie.sC0e.20: Al-dopant


http://www.cqvip.com

