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Synthesis and electrochemical performance of
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Abstract: Spherical LiNiy3CoyzMnys 02 powders were synthesized from the coprecipitated carbonate precursor,
Niy3CoisMni3C0Os. The effect of synthesis conditions on the morphology of LiNii3 Cois Mnys O2 materials was
studied. The results show that LiNiy3 CoysMni3O2 synthesized directly from Niy3 Coi3sMni3C0Os and Li2CO3 has
big primary particle size, while LiNiy3CorsMni3 02 synthesized from the oxide Niy3CoysMny3COs and LiaCOs is
relatively small. All LiNii;3Co13Mni/302 particles are pure phase with layered structure. The spherical cathode ma-
terial LiNii/3Co1/3Mny 302 has an activation process and the capacity of LiNiy3CorsMni302 increases during the pre-
liminary 10 cycles. The spherical LiNii;3Cor3sMni3 02 delivers 149 and 158 mA ¢ h/ g at the rate of 1 C and 0.2 C
and voltage range of 2. 774.3 V. The material also shows excellent cycling performance that the capacity does not

fade after 50 cycles at the rate of 0.2 C.
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Fig.1 SEM morphologies of
spherical Niiy3Coy3Mni3CO3

2.2 LiNiy3CoysMny3O0: & L2 X489 8200

B 2 Fros AN A & g4 F 43 2 B LiNiys-
CousMni3 0211 XRD % . 503 AR 41 52 56 H 4l 42
th 7 AW a NaFeO. RSG5 1) B I 5 )& IR
F AT B T XRD B AR AT 5 L Toos/
]104&( Toos + [012) [ 1o ﬁfui%?ﬂi Ni.CoMn Jx@?
HALE PR . BRE UL T AR B
SRR R A R R B H A S e, L Toos/ Thos
TEN KT 1.2 Toos/ Toa FI( Toos+ Torz) / Tron P LA s ikt
JEUFAE 3a M1 3b AL AR DL, Toos/ o LEEDREK,
( Toos+ To2)/ o1 ELfE /N, Ni.Co  Mn ££ Li )2
3b AL o HE BB o AR RT A AR SE T E B R EAR
LiNiy3CousMny302, Ni.Co -Mn JRFHI A
HAPAZERP) LiNiysCoysMnys 02 42—, Ar
LA Toos/ T1os J2( Toos+ Tor2) / Iror [FJFE AT LARAE LiN iy 3=
CousMnis O F IS8 A .

HIE 2 ml %A, 3K 3 BT Loos/ Thos 8K T
1.2, (006) F1( 102) AT 9 W5y R 584, (Lo +
]012)/[1011—&/]‘, KOG M H) LiNiysCoysMnys 0, A
A E B R E A . M-S T2 AN R B FAb 3
R 7k, ORI LA RE IR 4 R AR 4 i 2 A
LiNiys Coys Mnys O2 . 5 LiNiO2 #H tt, LiNiys-

) - (b)

< S (a)
T W 35 40
Tl 0
L, 1 o maaees < 0)

5 : 111; LA; Ac M (a)

20 40 60 80

26/(°)

2 R4 B LiNiys CoysMnys 02 [ XRD 3%
Fig.2 XRD patterns of
ILiNiy3Coy3sMnys0; synthesized in different ways
(a) —LiMny3Niy3Co13 02 compounds synthesized
by mixture of Niy3Cor3Mn1y3CO;3 heat-treated
and Li2CO3 at 900 C;

(b) —LiMny3Niy3Co1302 compounds synthesized
by mixture of Niy3Coy3Mny3CO3 and LizCO3 at 900 C,
kept at 500 C for 5 h before 900 C;

(¢) —LiMny3Niy3Co1302 compounds synthesized
by mixture of Niy3Coy3Mny3CO3 and Li;CO3 at 900 C,
kept at 600 C for 5h before 900 C

CousMnis 02 B & BEAC A BU0E AN, T 2R B 2 A
LiNiya=CoisMnys O 1 HI Ni A+ 2 4, 54k Co 1)
FEAEAE Ni AR BCAL 373 58, 2 E(Ni . Co . Mn) O:
JEH NP B RR E PERRAG, AT NPT AR R N,
e T AT NS IS S M Bl 4 HARAET
g s = T, b T N B B L S,
M 1 5 B AR B VR A, 1k BIAR € J= R 45
I H I, XA A T 52 5 A 8 LiNiys Cos-
M3 O T HLAL 22T PR > 12 200

& 3 fr7s i) LiNiys CoysMnys 02 ) SEM %
ALV, 3 it T 2] LS 3 Bk A B B B AR 1Y
FEY), WSRO ECT ) SEM R R I BT IR
PARZE 1 FIUAL B B 7 A e ) — ORORIORE EE LR T A
IRAR— 20 G AR S o 31X 3 PR 4R S B s
2.1 g/em’, PLALETRE IR SSH T .

2.3 EBLEFEMEE

Kl 4 T 7~ 24 LiNiys Couys Mnys Oz 1 78 5 HL
. N H A LA H, 1CHE T, LiNiysCous-
Mnys024E 3.6 VPS8 B R B 60%
5 3CHRI 217 BIRIEARAT .



. 2112 - P E AT 4R 2R 2006 4 12 H

3 RGO % LiNiysCorsMnys 02 [H) SEM 4
Fig.3 SEM images of LiNiy3CoysMny302 synthesized in different ways
(a), (b) —LiMni3Niy3Co1302 compounds synthesized by

mixture of Niy3Coy3Mny3COs heat-treated and Li>CO3 at 900 C;

(¢), (d) —LiMny3Niy3Cois 02 compounds synthesized by mixture of
Niiy3Co13Mny3COs and LizCO3 at 900 C, kept at 500 C for 5 h before 900 C;

(e), (f) —LiMni3NiysCo1302 compounds synthesized by mixture of Niyy3Coi3Mniy3 CO3 and
Li,CO3 at 900 C, kept at 600 C for 5 h before 900 T
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Fig. 4 Chargedischarge curves of
LiNiiy3Co13Mny302 prepared by
different methods at rate of 1 C
Sample 1 —LiMny3Niy3Co1302 compounds
synthesized by mixture of Niiy3Co13sMni3COs
heat-treated and LixCO3 at 900 C;

Sample 2 —LiMny3Niy3Cor3 02 compounds
synthesized by mixture of Nij3Coy3Mny3CO;3 and
Li2CO3 at 900 C, kept at 500 C for 5 h before 900 C;
Sample 3 —LiMny3Niy3Co1302 compounds
synthesized by mixture of Niy3Co13sMni3COs and
Li2CO3 at 900 C, kept at 600 C for 5 h before 900 C
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Fig. 5 Cycle ability curves of LiNiy3Coy3zMnis 02
at rate of 0.2 C
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