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Influence of the n(Al):n(F) Ratio on Performance of Modified LiMn,0, Materials

JIN Wei-Hua* CAI Zhen-Ping WEN Li-Rong
(General Research Institute of Non-ferrous Metals, Beijing 100088)

Abstract: LiMn,O, materials modified by aluminum oxlate and lithium fluoride were synthesized by high-
temperature solid-state reaction. The morphology, structure and electrochemical properties were investigated by
XRD, SEM and electrochemical tests. The XRD results indicate that all the modified materials possess spinel
LiMn,0, structure, and the lattice parameters reduce with n (Al):n (F) increasing. The morphologies of modified
materials are influenced by Al* and F~. The capacity loss after ten cycles for pure LiMn,0,is 24.4%, whereas that for

the materials modified by aluminum oxlate and LiF is 2.6%.
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Fig.1 SEM images of samples Ay, AF-1~AF-4
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Fig.2  XRD patterns for Ay, AF-1~AF-4 powders

0.819 : . :
-0.5 0 0.5 1 1.5 2 2.5

n(Al) / n(F)
B3 FEdh Ay AF-1~AF-4 1Y itk S5

Fig.3 Lattice parameter of samples Ag,AF-1~AF-4
s 1A B ) A% S B0 3 R B Y LiMn, 0%, r LA i
¥ S 806 BT 34 K S Bl n(AL):n(F) HAE P R AP
XF s S B R S E FEEAEH], A SR W
/NG
23 BRBHAFERE

SR FH R P AR A UL P, sl 00 SR R v iR T B PR A2
PERE, B Ttk TR IR R TR 5042 °C Y H TR A
., P02 mA-em? BB EAE 3.3~4.35 V LR
T AT E R S, 3% 1 AR B O A
R AR

F1 HRAAF1~4HERXHBLEEESTHBRE

Table 1 Initial discharge capacity and efficiency of

samples A,, AF-1~AF-4 (50 °C)

Samples A, AF-1  AF-2  AF-3  AF4

Initial discharge
1248 1139 1133 1104 933
capacity / (mAh-g™)

Initial efficiency / % 94.7 92.1 92.5 93.2 924
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Fig.4 Cycle curves of samples A,, AF-1~AF-4 at 50 °C
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