1973 -

12 4 2002 8
Vol. 12 No. 4 The Chinese Journal of Nonferrous Metals Aug. 2002
1004 — 0609 2002 04 —0733—06
Lanl . 75Meo . 2504
— L] L @
Me=Ti Fe Ni
110004
LiMny 75 Tig. 25 O4
LiMl’l] X 75}“(30_ 2504 LiMl’ll .75 NIO 2504 XRD SEM Fe
Ni Ti
Fe Ni Ti
T™M 911 A
Ni OH ,
Fe-Cr-Al
WZK Ni-Cr Ni-Si
7
5 LiMn,O;  LiMny 75 Tig.o5 O4
3 LiMn; 75Fey 250, LiMn; 75Nij. 50,4
1.2
RIGAKU MAX-3B X
X XRD
) Ni-filter CuK, 50kV X 50mA
: 10° min ~ 0.02°
JFC-1100E
6
10 %Pa
LiMn, O, JSM-5800
Malvern
Jahn-Teller
1.3
1 85:10:5 %
1.1
LiOH H,O MnO, TiO, Fe, O3 d12 mmX0.4 mm Cel-
@ 9810300702 2001 —-11-12 2001 —12-20



- 734 2002 8
gard2300 1 mol L LIPF6 LiMn1A75F€0‘25O4 LiMl’l1.75NioA2504
+ 1:1 LiMn,O, 2.68
2% pm  LiMny 75 Tigos Oy LiMny 75 Fepos Oy
DC-5 LiMI’llA75NiOA25 04 45.53
0.1C 18.59 28.72 ym LiMn,O,
4.7~2.4V 2
2
2.1 2.3 ) ) )
LiMn,O; LiMny 75Tl 504 LiMny 75Fe) 250, LIMH284 Ll(l;/[nl% Tio.2s Oy
LiM Fey o5 LiM Ni
LiMn; 75Nig »5Os X 1 1 1V 750€0. 2504 1VINY 751N19, 2504
Ti LiMn; 75Ty, 2504 JSM-5800
3 3 Ti Fe
Fe LiMn; 75Fey 250, Ni
111 400 440 2000
511 1500 Ti 2.4
LiMI’le4 LiMnl . 75Ti0‘ 2504
LiMn; 75Fey 2504 LiMn; 75Nig 2504
2.2 1 1 TiO, LiMn, O,
2 LiMIle_q LiMn1A75 Tio_zs O4 F6203 Ni OH 2
127(a) - 10] (b} E
10 =1 83‘— <
3' -
s < B fad
= < = §
B B E ; —t
b 4“ St
4 F
2_
2 -
20 20 6 80 2 0 60 80
204%) 26/(%)
5[y E m_(d) 4
- =
s— e
Bk
> 9
E ar ~~
3 = s =%
2_ S § 3 S
1 -
o 20 40 50 80 0 40 60 80
26/(")

28/4%)

1

LiMn,O;  XRD

Fig.1 XRD patterns of LiMn,O, doped with different elements
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3 LiMn, O, SEM
Fig.3 SEM photos of LiMn,O, doped with different elements
a —No additive element b —LiMn; 75Ty 250y ¢ —LiMn; 75Fey 25O,  d —LiMn; 75Nig 250,

1
Table 1 Electrochemical properties of 6 6
LiMn, 0, cathode material doped
with different elements d
. Beginning Discharge
sAbd‘(le;%e Sample discharge capacity plateau
ubs mAh g ! voltage V
No LiMn,O, 135.00 2.70 Jahn-
TiO, LiMn;.75Tio.2504 81.46 2.53 Teller 1 Jahn-Teller
FEZO3 LiMH1_75F€0_ 2504 124.20 2.95 Kramers
Ni OH , LiMn; 75Nig. 2504 117.60 2.97
2 1113
Table 2 Electron negativity and atom radius of
_ o Jahn-Teller
some certain transition metal element
Feynman
M Atom | Qutside layer orbit d
Element L . €y
4s 3d radius A electron arranging mode
Mn 0.54  2.87 1.27 3d4s7 “ " 1
Ti 0.46  1.22 1.47 3d%4¢?
Fe 0.57 3.80 1.26 3d%4s?
Ni 0.65 5.22 1.246 3d%4s?

Mn®*"  Mn*" d

TiO,
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Preparation and characterization of LiMn, sMe, ,50,

Me=Ti Fe Ni for lithium-ion battery cathode material

ZHAO Ming-shu ZHAI Yu-chun TIAN Yan-wen
School of Materials and Metallurgy Northeastern University Shenyang 110004 China

Abstract On the basis of synthesizing pure spinel type lithium manganese oxides the derivations such as LiMn; 75 Tiy »5 O,
LiMn; 75Fey 2504 and LiMn; 75 Nij 250, were prepared by using solid-step-sintering method. The structures were characterized by
means of XRD SEM and particle analyzer. The electrochemical measurement results show that the element of iron or nickel can raise
the discharging plateau voltage of LiMn,O, while element titanium destroys the electrochemical property of LiMn,Oy. The influence
of elements of iron nickel and titanium on the structure of LiMn,O, pure phase was discussed in the viewpoint of structural chem-
istry.

Key words lithium-ion battery cathode material lithium manganate derivations
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