Journal of Electrochemistry

Volume 12 | Issue 4

2006-11-28

Electrochemical Characterization of Positive Electrode Material
LiNi_(1/3)Co_(1/3)Mn_(1/3)0_2 in Different Electrolytes

Jing-jing LIU

Wei-hua QIU

Ling-yan YU

Hai-lei ZHAO

Tao LI

Recommended Citation

Jing-jing LIU, Wei-hua QIU, Ling-yan YU, Hai-lei ZHAOQ, Tao LI. Electrochemical Characterization of Positive
Electrode Material LiNi_(1/3)Co_(1/3)Mn_(1/3)0_2 in Different Electrolytes[J]. Journal of
Electrochemistry, 2006 , 12(4): 373-377.

DOI: 10.61558/2993-074X.1755

Available at: https://jelectrochem.xmu.edu.cn/journal/vol12/iss4/4

This Article is brought to you for free and open access by Journal of Electrochemistry. It has been accepted for
inclusion in Journal of Electrochemistry by an authorized editor of Journal of Electrochemistry.


https://jelectrochem.xmu.edu.cn/journal
https://jelectrochem.xmu.edu.cn/journal/vol12
https://jelectrochem.xmu.edu.cn/journal/vol12/iss4
https://jelectrochem.xmu.edu.cn/journal/vol12/iss4/4

Vol 12 Na 4

12 4
2006 11 B.ECTROCHEM ISTRY Nov 2006
: 1006-3471 (2006) 04-0373-005
L Ni;s Co;sMng; O,
( 100083)
L iCoy /3N iy/sM ny 50, )
LiPF, LBOB (LB (C,0,),) LiPF, / EC +DMC
+DEC Q 5C 1C 1 5C 2C 3C
167 163 163 157 147mAh/g, ,
LBOB/EC +DEC +DE 160 mAh/g, LiPF;
LN 3C0y My 50,
™ 912 9 A
vzl | LNy | e,
CosMny 5 O, ) L Niys Coys
LiCO, LNIO, LMMO, , Mn50;, LiPR /EC +DMC +BMC
( 111 LBOB/EC+DEC+BUC(
, LNO, LMo, 111 /
L iCa0O, ,
[3-5]
) 11 L iCoy /3N iy3M ny 50,
! H20204 . 2H20 L iOH - Hzo
LiPF;, L iPR; , 11 , , 2 h,
, HF
' 4 5h,
, , 150 24 h,
L BOB, PC ) , . )
, 5 J/min, 350 400 4 h,
) , 700 15 h 5 /min ,
) 240 , 600 6 h
L iPR ,LBOB ) [8] L BOB,

: 2005-12-29,
(50472093)

: 2006-02-27

, Tel: (86- 10) 62334863, Email: giuwh@vip. sina can cn



2006

L BOB EC+DEC+BEMC(1 1 1)

LiPR /EC +DMC + BMC

12
LiNi,;Co;sMn 30, XRD D /max-A
X ( ). 10°
90°, (Japan, Hitachi, S-3500N)
13
(PTFE) =85 10 5(by mass) ,
100M m ,
Li , Cel-
gard 2400, 1 mol/L LiPR, /EC +DMC
+BMC(1 1 1) O 8mol/L LBOB/EC + DEC +
BvC (1 1 1),
LAND BT1-10 ,
CH 1660a ( )
2
21 XRD
1 700 L N3 CoysMny s
O, XRD , ,
R3m : ,
) . loos / hioa
1 06 o)
, . Rietveld
, a=0283m,c=1 4204
m, [3] (a=02867mm,c=1 4246
m). cla 4 98, (006)
(012) (108) (110) ,
[10]
22
2 SEv ,
, , Q1 0%m ,
. 374

©03)
(104)

Intensity
(101)

(108)
(110}

(
{113)

006
{102)

T o9

107

ns e

10 20 30 40 50 60 70 80 90
2 6/(%)

1 700 L iNi,,3CoyjsM ny 50, XRD
Fig 1 X-ray diffraction pattem of the

Li(Niy3Co;sMny,5) O, synthesized at700

2 700

L Niy5CoysMny 50, S

Fig 2 SaM image of theLi(Ni,;CosMny5) O,
synthesized at 700

23
100 mA /g(Q 5C) , 275
4 3V L Niy3CosMny 50,
, 3 4
, LBOB )
161 mAh/g 84%,
L iPR 167 mAh/g 89% , 20
4 . L BOB ,
, 6 mS/an, LiPR
10 mS/an

) . , 1

2% © 1994-2008 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net



4 : L Niy3Coy M ny 50,

200
Eﬁm()%!l-llll;.’,:____
:
= 120
,§ 80}
S
'S 40t = LiPF,
g ¢ LiBOB
0 L ) P :
0 5 15 20

10
Cycle Number

3 L Niy3CoysM ny 50,
(0 5C,275 4 35)
Fig 3 Cycling perfomance of the L Ni,;; Co,,sMn;50,

in tvo different electrolyte

441
4.2
4.01Li
3.8¢
3.6
3.4
3.2
3.0t
2.8

EfV{vs.LV/Li*)

6 T S S T S
0 20 40 60 80 100 120 140160 180
Specific Capacity/mAhsg™*

4 L iNiy;CoysMny50,
Fig 4 Charge/discharge curvesof theL Ni,;3Co,;sM 50, in

different electolyte

5 LiNis;CoyMn,;0,
05C , LiPR; LBOB
167 mAh/g 160 mAh/g,
, 7mAh/g ;
., 1C 18mAh/g 2C ,
91 mAh/g 24 mAh/g ;
, L BOB ;

200

- 0.5C

& 160 ==""'|' f ey,

é‘ .O‘no-lo,l-.. 1.5C

g i e

= 120F v ozt

3 . 2C

& 80}

=

=

- I

i . LiBOB
0 10 20 30 40

Cycle Number
5 L Niy5Co,sMny50,

Fig 5 Rate cgpabilitiesof the as-synthesized L Ni,,3Co, 5

Mn, 50, in different electrolyte

200
%o 180}
e~}
< 160f Nt . .,
£ o
2 140} =33 =
& 120}
<O
& 1o 0.5C 1C
3 —a-0.5C —e—1C
& 8O —a-15C —v-2c
o} ~*~3C
0 BE 10 15 30
Cycle Number

6 LiNi,;CoMn,,0, LiPF/EC +DMC +EMC

Fig 6 Rate cgpability of the LNi,; Co;sMn,; O, in
LiPR;/EC +DMC +BMC
6 7
LiPFR ,0 5C 2C

167 mAh/g 157mAh/g, L BOB

160 mAh/g 155 mAh/g

2C 5

24

(2)

- 375

(1)



2006

180

i 160+ :-\='-—.—.—.~-~."l

n T 0g_a g - TR

by . c\ '\-_._-\

< 1o R U

£ B SNy

£ 1207

g

£ 100}

()

o -n—~0.5C

= 80r S

- . 2C

& 60F )

0 5 i0 15 20

Cycle Number

7 LNiy;CoysMny 50,

LBOB/EC +DE +BMC

Fig 7 The rate cgpability of L N i, ;5 Co,,sM n,,50, inL BOB /
EC +DEC +BVC

,Q 8mol/L LBOB/EC +DEC + BMC
Imol/L

LiPR / EC +DMC +DEC

1

1C 2C

, 30Q

BOB /EC +DEC + BMC ,

8 L Niy;CoysMny 30,

40Q ,

7

LiPR/ EC +DMC +DEC

Li-
2C
2C

0 100
Z'/Q

200 300 400 500

LiPR /EC +DMC +EMC(A)

1 Li/L Niys CoysMny50,

Tah 1 mpedancesof theLi/L Ni,;Co,3M N30, batteries at

various discharging rate in different electrolyte

L iPF6/L BOB 1C 2C
New cellQ 120/400 350/520
1% ChargeQ 35/150 30/130
1% DischargeQ 30/150 30/110
10" Discharge Q 35/170 35/110
52C
L BOB
3
L Niys Coys
M50, LiPR /
EC +DMC +DEC
, 05BC1C 15C2C 3C

167 163 163 157 147

mAh/g,
EC +DEC +BMC ,
160 mAh/g,

LBOB /
Q 5C
( 2C)

500

__le /Q

0 100
yily/o}

LBOB/EC +DEC +BVC(B)

200 300 400 500

Q 5C

Fig 8 AC mpedance pectrumsof theL Ni,;;Co,,sMn, 50, inLiPF,/EC +DMC +BJVC and L BOB/EC +DEC +

- 376-

EMC curve 1) new cell, 2) 1% discharged cell, 3) 3 discharged cell



L Niy3Coy M ny 50,

[1]

(2]

[3]

[4]

[5]

(References) :

), Zhan H ( ), Zhou Y H ( ).
Synthesis and electrochemical behavior of layered-struc-
ture LMn,_., Cr, O, [ J]. Electrochamistry (in Chi-
nese) ,2004,10(3): 324 329
un Y K, Kang SH, Amine K Synthesis and electro-
chemical behavior of layered Li(Niys.,Co,Mnys.,) O,

Xiao J(

(x=0 and 0 025) materials prepared by ®lid-state re-
action method [J]. Mater Res Bull , 2004, 39: 819

825
Ohzuku T,M akimura Y. Layered lithium insertionM ate-
rial of LiCo,;;3 Nij3Mn,,; O, for Lithium-lon Batteries
[J]. Chen Lett ,2001,7: 642 643
Yabuuchi N,Ohzuku T. Novel lithium insertion material
of LiCo,5Ni;;sMn,,;0, for advanced lithium-ion batter-
ies[J]. 1 Power Surces 2003, 119-121: 171 174
LiuJJ( ), QiuwW H( ),Zhao H L (

) ,etal Research progress on layered L M nO, -based
cathode materials for lithium-ion batteries [J]. d Chi-
nes Ceranic Sc (in Chinese) , 2005, 33(9) : 1127
1132

(6]

(7]

[8]

[9]

[10]

Xu K, Zhang S S, Poee B A, et al Lithium bio (ox-
alate) borate stabilize graphite anode in propylene car-
bonate [ J]. Electochen. Solid-state Lett , 2002, 5
(11): A259 A262

Xu K, Zhang SS,Jov TR, etal LBOB as slt for lithi-
Electochen Solid-State L ett ,
2002,5 (1): A26 A29

YuB T,QiuW H,Li F S etal The electrochemical
characterization of lithiun Bis (oxalato) borate synthe-
sized by a novel method [J]. Electrochen Solid-State
Lett ,2006,9 (1): A1 A4

Shaju KM, Subba Rao GV, ChowvdariB V R Perfom-
ance of layered Li (Ni,; Co,sMny5) O, as cathode for
Electrochimica Acta, 2002, 48:

um-ion batteries [ J].

L i-ion batteries [ J].
145 151
WangZX,unY C,ChenL Q, et al Electrochemical
characterization of positive electrode material L Ni, 5
Co,;sM ny;30, and campatibility with electrolyte for lith-
ium-ion batteries [J]. 1 Electochen Soc , 2004,
151(6): A914 A921

Electrochan ical Character ization of Positive ElectrodeM ater al
L iINis Ca;zMn 3 O, n D ifferent Electrolytes

L U Jing-jing, QU Wei-hua' , YU Ling-yan, ZHAO Hai-lei, L | Teo
(Deparment of Inorganic NommetallicM aterials School of M aterials Science and Engineering,
U niversity of Science and Technology B eijing, B eijing 100083, China )

Abstract cathode materialsL N5 Co,sM s O, were prepared by low-heating lid-state reaction The mi-
cro-structure and mormhology of as-synthesized materials have been investigated by using XRD and SEM. The
campatibilitiesof L N i3 Coy;sM 30, with purchased L iPR;, / EC +DMC +DEC electrolyte and prepared L BOB /
EC +DEC + BEMC electrolyte have al®o been studied The Li/L Niy; CosMn 3O, batteries shoved excellent
electrochemical properties in the L iPR; / EC +DMC +DEC electiolyte Reversible discharge cepacities of 167

163 163 157 147mAh/gat 0 5C 1C 1 5C 2C 3C rate beiveen 2 7 4 35V, with stable cycling perfom-
ances have been obtained Comparatively, the gecific cgpacity of 160 mAh/g at Q 5C was obtained in L BOB /
EC +DEC +DEC electolyte, which was just a little lower than that in the other electrolyte However, the high
rate cgpability of the materials inL BOB /EC +DEC +DEC was not as good as that in L iPR, /EC +DMC +DEC,
which needs to be mproved in further studies

Key words: Li-ion battery, Cathode materials, L Ni,,; Co,;sM n,;30,, Electolyte
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