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Fig.1 X-ray diffraction patterns of LiLa,Mn,.,03.95F s sample
treated for 24 h at 1073 K: (a) LiMn,04, (b) y=0,
(¢) y=0.02, (d) y=0.03, and (e) y=0.04
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Table 1 Ionic radius and M-O bond energy

M r/nm Euo/kI-mol™
Mn** 0.072 881
Mn* 0.065 946
La** 0.106 1706
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Fig.2 SEM images of LiLa,Mn,.,03.95F¢.0s sample treated for
24 hat 1073 K: (a) y=0, (b) y=0.02, and (¢) y=0.04
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Fig.3 The initial charge-discharge curves of the LiLa,Mn,., -
03.95F0.05 sample treated for 24 h at 1073 K:
(a) LiMn,04, (b) y=0, (c) y=0.02, and (d) y=0.04
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Table 2 The initial discharge-capacity and the discharge to char-
ge capacity ratio of the LiLa,Mn;_,03.95F.0s samples

Discharge-capacity/ Ratio of discharge to

Sample mAh-g charge capacity/%
LiMn,04 127.3 81.5
LiMn;03.95F .05 122.3 96.4
LiLag.02Mnj 9503.95F0.05 121.6 96.8
LiLag.04Mn;.9603.95F .05 114.2 96.3

)y EIEHE N, FEMIPIGAERAE y EEIW TR
2 R 3 T B T . L, A RN (p
<0.02), X FE I R AR R PR R A K,
LiLag 0;Mn 303.05F¢ 05 i FIBCHE 25 & L LiMn, 04 £
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Table 3 The discharge capacity of the LiMn,04..F, sample
after different charge/discharge cycle number

Cycle Discharge capacity/mAh-g”
number x=0.02 x=0.05 x=0.07 x=0.09
1 123.28 122.29 99.14 82.80
5 112.37 117.35 93.41 79.48
10 103.25 111.90 88.93 76.14
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Fig.4 The relationship of the discharge capacity and the cycles of
the LiLa,Mn».,03.95F0.05 sample treated for 24 h at 1073 K

100

kA A4 A—h——A

A

96 F
9of
ssf
gaf

Ratio of Discharge to
Charge Capacity/%

800 6 I1I2I1I8I2I4I3IO
Cycle Numbers, n
K5  LiLag.02Mny.0s03.05F0.05 [ 78 8L R0 S G IR B 6 R
Fig.5 The relationship of ratio of discharge to charge capacity
and cycles for LiLag02Mn;.9503.95F0.0s sample treated for

24hat 1073 K



* 998 -

G E AR

%38 4%

JCE La W HE— i MG AR e Th R . fEAH RIS,
LiLag 0oMn 9503 .95F0.0s A i I B 40 580 HL 25 2 04 123.6
mAh/g, % 30 ARG NG 10 2 AT R 45 A
114.6 mAh/g, ZRARFERN 92.7%. 1 H I 788 HL 2
R CnlE 5 ). XEEZHT La BT HBA,
P TR B I A A, A [MnOG) )\ 1A S I AS
SE » SR TR B R 2 i A 1) = YERE TE 45 R4 v ) K
AR AN Jahn-Teller 2N, [R]IF, 58 H A7 P YD 9609
T BN AT ORUEA B R R A &, AT ADRHE DG PR 8%
L R P DR R ACUE I S AR 2 L AN AR A SRR, AN
T A7 250 50 A R PR AR E 7

3 & i

1) BEEB TR F &K, LiMn,O,,F, Ff i
IR h 75 B PR A A R AR 1 R 5 B S 348 i sk 1 AR Ak
LA, LiMnyOs9sFg0s FF & 1) 46 % & 4 122.29
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3) 420 FK LaF Al AT 244 & LiMnyOy £l 1) 78
TR L I FR R E MERE o LiLag.oaMny 9503 05F o 05 FFE i
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Effects of Doping Elements Lanthanum and Fluorine on Structure and Electrochemical
Performance of Spinel LiMn,0, Cathode Material

Meng Mianwu', Liao Qinhong', Jiang Enyuan', Liu Xinyu®, Lii Gang®, Huang Huang®
(1. Guangxi Normal University, Guilin 541004, China)
(2. Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: The effects of the doping elements such as La and F on the phase structure, the morphology, the activate and electrochemical
properties of the spinel LiMn,04 cathode material prepared by high temperature solid state reaction were investigated by means of the
X-ray diffraction (XRD), scanning electron microscope (SEM) and battery testing system this paper. The results showed that the initial
discharge capacity of the LiMn,O4..F, sample decreased, and the cyclic stability of the specimen increased and then decreased with
increasing of the content of the replacement elements Fluorine. The capacity ratio of discharge to charge and the cyclic stability of the
LiMn,04 sample were improved with the manganese and Oxygen partial replaced by La and F, respectively. The LiLa,Mn,.,04.,F, sample
was composed of single-phase spinel LiMn,0,4 when the content of the doping elements La and F was minor, the particles of the specimen
were spheroid or sphere, and the sizes of the particles were 0.5~2.5 um. The discharge-capacity of the Lilag.¢2Mn;.9s03.95F¢.0s sample was
123.6 mAh/g and 114.6 mAh/g after the first and the 30th charge/discharge cycles, respectively.
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