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Abstract:Theanion-cationmultipledopedLiCu0.05Mn1.95O3.9F0.1 usedascathodematerialwassynthesizedbysol-gelmethod.X-ray

diffractionshowedthatthesamplehasperfectspinelstructure.Scanningelectronmicroscopeshowedthattheparticlesofthematerial

aresubmicronwithregularshape.Theresultsofthecharge-dischargecurvesshowedthatLiCu0.05Mn1.95O3.9F0.1 hadbetterperformance

thanundopedLiMn2O4 material.
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　　ThespinelLiMn2 O4 hasrecentlyattractedmuch

attentionasthepromisingcathodematerial
[ 1 -2]

.How-
ever, theapplicationofspinelLiMn2 O4 hasbeenre-
strictedbecauseofMnsolubilityandJahn-Tellerdistor-
tioncausingstructuralinstabilityandcapacityattenua-
tionfast

[ 3]
.Inordertoconquertheproblems, Cuand

Fiondopedlithiummanganeseoxidesispreparedby
sol-gelmethod.Inthispaperweinvestigateditsstruc-
turalcharacteristicsandelectro-chemicalproperities
withsatisfactoryresults.

1　Experiments

ThespinelLiMn2 O4 andLiCu0.05 -Mn1.95 O3.9 F0.1

werepreparedusingasol-gelmethod.Thedetailsof
thepowdersynthesishavebeenreportedelsewhere

[ 4]
.

Thestructureofthecompoundwasdeterminedby
X-raydiffraction.SEM wasperformedwithaJSM 
6 360 LVscanningelectronmicroscope.Thecycling
perfor-manceofthecathodematerialswaseva-luat-
edusingLIR2032 cointype-cells.Thepowerswere
mixedwithacetyleneblackandpolytetrafluoroethylene
binderinaweightratioof85∶10∶5.Lithiummetal
pelletwasusedfortheanodeandCel-gard2400 mem-
braneasseparators.Theelectrolytewas1∶1mixtureof
ECandDMCcontaining1molLiPF6.Theelectro-
chemicalproperitieswasanalyzed( 0.1C) overapo-
tentialrangeof3.0 ～ 4.3 V.

2　Resultsanddiscussion

Fig.1　XRDpatternsofLiMn2O4 and

LiCu0.05Mn1.95O3.9F0.1

PowerXRDpatternsforthesamplesarepresented
inFig.1.Theobservedpeaksofthesampleswerei-
dentifiedasasinglephaseofcubicspinel.Thecubic
latticeparameterofLiCu0.05 Mn1.95 O3.9 F0.1 is0.824 2

nm.Ascom-paredwiththatofLiMn2O4 ( a=
0.824 5 nm) , thelatticeparameterdecreasedwiththe
substitutedCuandFion.

Fig.2 showstheScanningelectronmicroscopeof
theLiMn2 O4 andLiCu0.05 Mn1.95 O3.9 F0.1.Theparticles
oftheLiCu0.05 Mn1.95 O3.9 F0.1 haveregularshapeswith
welldefinedcrystalfaces, whereastheparticlesofthe
LiMn2O4 areagglomerate.
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Fig.3　showsthecyclingbehaviorofLiMn2O4 at
roomtemperatureandLiCu0.05 Mn1.95 O3.9 F0.1 atroom
temperatureandelevatedtemperature.Obviously, the

substitedspinelphaseismorestablethantheLiMn2O4

spinelphaseatroomtemperature, especiallyatelevat-
edtemperature, thecapacityofthecellmaintained
83.9% oftheinitialcapacityatthe40thcycle.

3　Conclusion

ThespinelmaterialLiCu0.05 Mn1.95 O3.9 F0.1 was

preparedbysol-gelmethod.XRDandSEMshowed
thatthesamplehasasinglephaseofcubicspinelwith
regularshape.Thecharge-dischargetestindicatethat
thematerialhasgoodstructurestabilityandcycling
performanceatroomtemperatureandelevatedtempera-
ture.
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锂离子电池正极材料 LiCu0.05 Mn1.95 O3.9 F0.1的结构与电化学特性

刘长久, 易凌英, 李继春, 吴华斌
(桂林工学院有色金属材料及其加工新技术省部共建教育部重点实验室, 广西 桂林 541004)

摘　要:以溶胶 -凝胶法合成了阴阳离子复合掺杂尖晶石型锰酸锂正极材料 LiCu
0.05

Mn
1.95

O
3.9
F

0.1
, XRD表征合成产物具

有良好的尖晶石结构;SEM测试表明所合成产物的颗粒达到了亚微米级, 且分布均匀, 形貌较好。以该物质作为锂离子电

池的正极材料组装成扣式电池, 经充放电循环测试可知:LiCu0.05Mn1.95O3.9F0.1材料比 LiMn2O4正极材料能够更好地抑制电

池的可逆容量在充放电过程中的衰减, 循环性能有了很大改善, 表现出很好的电化学可逆特性。
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