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Abstract:LayeredstructureLiMn1-xCoxO2 ( 0.1≤x≤0.5) cathodematerialswerepreparedbyionexchangemethod.Thesamples

haveanorderedlayeredstructureandwell-crystallized.LiMn0.5Co0.5O2 deliveredthehighestdischargecapacityof175 mAh/gandthe

chargeretentionwashigherthan95% after20 cycles.Byanalysisoftheresults, asmoreamountofcobaltisintroducedintothe

LiMn1-xCoxO2 system, themoreobviouslayeredstructureandbettercycleabilityareobtained.
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ComparedwithcommercialLiCoO2 cathodemateri-
alinlithiumionbatteries, lithiummanganeseoxidehas
greatinterestduetoitslowcostandnon-toxicity.How-
ever, forspinelLiMn2O4, thecapacityfadingoncyc-

lingisalwaysduetoJahn-Tellerlatticedistortion
[ 1]
.

Anotherkindoflithium manganeseoxide, layered
structureLiMnO2 hasahightheoreticalcapacity( 286

mAh/g) andabettercycleabilitythanLiMn2O4, but
thestoichiometricLiMnO2 showsunacceptablydraw-
backasaresultofthestructuretransformstospinel
structureduringextendedcycling

[ 2 -3]
.

Tostabilizethestructureinstability, partialsubsti-
tutionofmanganesewithothermetalelementstomake
LiMxMn1-xO2 (M=Co, Al, Ni, etc.) hasbeenstud-

ied
[ 4-5]

.Amongthesematerials, LiMn1-xCoxO2 shows
goodcyclestabilityonrepeatedLiioninsertionandex-
traction.Moreover, comparedwithsolid-statereaction
orhydrothermalsynthesis, ionexchangemethodcan
preparemorestablematerialsduetoitsprecursor
NaMnO2 hasastablelayeredstructure.

1　Experimental

AbundantCo-dopedLiMn1-xCoxO2 ( 0.1≤ x≤

0.5) layeredstructurecathodematerialswereprepared
byionexchangemethod.ThestartinglayeredNaMn1-x
CoxO2 waspreparedbydissolvingstoichiometricratios
ofCH3COONa, Co ( CH3COO) 2 · 4H2O and
Mn (CH3COO) 2· 4H2Oindistilledwater.Thesolu-

tionwasmechanicallystirredandevaporatedunderat-
mosphericpressureinair.Theresidualgelwascal-
cinedat450℃toremovegases, andtheobtainedpow-
derwasgroundandsinteredat750℃ for12 hunder
flowingoxygen.Theprecursorwasmixedwith10 times
excessoftheeutecticcompositionofLiNO3 andLiCl,
themolratioofwhichwas88∶12.Themixturewas
heatedat300℃ for8 hinair, washedwithdistilled
waterandethanolseveraltimes, andthen, driedthe
powderat100℃ for24hinair.

2　Resultsanddiscussion

Fig.1 showstheXRDpatternsofLiMn1-xCoxO2.

Thecrystalphasesofallthesamplesareidentifiedtobe

anorderedlayeredstructureandfewsecondaryproducts
aredetected.WiththeincreaseoftheCosubstitution
amount, thelatticeparametersaregettinglarger, for
Cocontentis0.1, thelatticeparameteris2.857  ,
butwhentheCocontentreaches0.5, thelatticepa-
rameterisincreasedto2.879  .Thisisduetotheion-
icradiusofCo

3+
( 0.754  ) islargerthanthatof

Mn
3+

( 0.68  ).FromSEMimage, itcouldbeseen
thattheLiMn0.7 Co0.3O2 powderhasregularshapeand
well-crystallized.Theparticleshaveanaveragesizeof
about3μminlengthand0.5μminwidthandshowu-
niformparticledistribution.

Typicalinitialcharge-dischargeprofilesofLi/
LiMn0.5 Co0.5 O2 between3.0 and4.5 Vindifferent
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currentdensitiesareshowninFig.2.Thechargeand
dischargecapacitiesfadedwiththeincreaseofcurrent
density, butitcanbealsoobservedthatalmostallof
theextractedlithiumionsinthechargingreactionwere
insertedatthefollowingdischargingreaction.

Fig.3showsthecyclingperformanceasafunction
ofCocontentintheLiMn1-xCoxO2.Ascobaltisintro-
ducedintotheLiMn1-xCoxO2 system, themoredis-
chargecapacitiesareobtained.Thethreesamples
showedtheexcellentcycleproperty, thechargereten-
tionwashigherthan95% after20 cyclesinthepoten-
tialrangeof3 ～ 4.5 V.Theinfluenceofdifferentpo-
tentialrangesinthecyclingisshowninFig.4.At2.0
～ 4.5 V, theLiMn0.5Co0.5O2 deliveredthehighestdis-
chargecapacityof175 mAh/g.Goodcycleproperties
areshowbothat3.0 ～ 4.5Vand2.5 ～ 4.5V.

3　Conclusions

LayeredstructureLiMn1-xCoxO2 ( 0.1≤x≤0.5)

havebeensynthesizedbyionexchangemethod.As
moreamountofcobaltisintroducedintotheLiMn1-x
CoxO2 system, themoreobviouslayeredstructureand
bettercycleabilityareobtained.TheLiMn0.5 Co0.5O2

deliveredthehighestdischargecapacityof175 mAh/g
andthechargeretentionwashigherthan95% after20
cycles.
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离子交换法制备 LiMn1-xCoxO2 及其电化学性能

陈笑婷, 涂江平, 吴惠明, 相佳媛
(浙江大学材料科学与工程系, 浙江 杭州 310027)

摘　要:采用离子交换法制备出层状结构锂离子电池正极材料 LiMn1-xCoxO2 ( 0.1≤x≤0.5) 。 X射线衍射和扫描电镜进行

分析表明材料具有明显的层状结构和良好的结晶性。电化学性能研究表明, LiMn0.5Co0.5O2的最高放电容量为 175 mAh/g,

并且具有良好的循环性能, 在 3.0 ～ 4.5V的冲放电电压范围内, 经过 20次循环, 可逆容量达 95%。对实验结果的研究表

明, 随着 Co含量的增加, 材料具有更明显的层状性能和更优的循环性能。
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