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Abstract:LayeredLiMn0.5Ni0.5O2 cathodematerialswerepreparedbyasol-gelmethodusingaqueoussolutionsofcorrespondingmetal

acetatesandglycolicacidasthechelatingagent.Theobtainedpowdershavethetypicalα-NaFeO2structure, andtheparticlesarebe-

tween300 ～ 400 nminsizes.TheinitialdischargecapacityoftheLiMn0.5Ni0.5O2obtainedat900℃ wasabout161.2mAhg
-1bycyc-

lingthecellbetween2.5 Vand4.3 V.After20cycles, thedischargecapacityofthelayeredcompoundremainedover88%oftheini-

tialdischargecapacityatacurrentdensityof0.1 mAcm-2.
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Asanewgenerationcathodematerialforlithium
ionbatteries, layeredLiMnO2 hasgoodcharacteristics
suchaslowcost, nontoxicity, safetyandhighcapacity.
However, thestructureisunstablewhilecycling, and
thesynthesisoflayeredLiMnO2 isabitdifficult.

Manygroupshavereportedthattransitionmetal
substitution(LiMn1-xMxO2, M =Ni, Co, Cr, Fe)

can improve the stability
[ 1-3]

.Kang
[ 4]
identified

LiMn0.5Ni0.5O2 isahigherrateaslithiumbatteryelec-
trodebyusingab.intiocomputationalmodeling.In
previousliteratures, LiMn0.5Ni0.5O2 weredevelopedby
ion-exchangemethod, whichiscomplexprocessand
expensivecost.Inthiswork, asol-gelmethodwasat-
temptedtosynthesizeLiMn0.5Ni0.5O2, andthestructure
andelectrochemicalcharacterizationwerediscussed.

1　Experimental

CH3COOLi· 2H2O, Ni(CH3COO) 2 · 4H2O

andMn ( CH3COO) 2 · 4H2Oweredissolvedindis-
tilledwaterasthestoichiometricamountsofLiMn0.5
Ni0.5O2.ThepHvalueofthesolutionwasmaintained
between9 and10 usingcitricacidandammonia.The
glycolicacidwasdrippedintothesolutionaschelating
agentandstirredcontinuouslyuntilatransparentsol
wasobtained.Evaporatethesolat120℃ for20 h,
thenannealedthegelprecursorat500℃ for6 h, the
resultedpowderwasgroundedandcalcinedat750 ～
950℃ for24 h.

2　Rusultsanddiscussion

Fig.1 showsXRD patternsofas-synthesized
LiMn0.5Ni0.5O2 powders.TheLiMn0.5Ni0.5O2 powders
havewell-definedlayeredR-3m structure, besides
somelittleNiOpeaksasimpuritiesappeared.Asthe
temperatureincreased, theseparationbetween( 018 )

and( 110) becomeobvious, thatmeansthehigherthe
temperature, thebetterthelayeredstructure

[ 5]
.The

SEMimagesofthelayeredLiMn0.5Ni0.5O2 synthesized
at750 ～ 950℃ areshowninFig.2.Theparticlesob-
tainedat900℃ havefinemorphology, andarebetween
300 ～ 400nminsizes.

Fig.1　X-raydiffractionpatternsforLiMn0.5Ni0.5O2

synthesizedatdifferenttemperatures

Fig.3　presentstheinitialchargeanddischarge
curvesfortheLiMn0.5Ni0.5O2 electrodebetween2.5 ～

4.3Vatacurrentdensityof0.1mAcm
-2
.Itshows
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thattheinitialchargeanddischargespecificcapacities
oflayeredLiMn0.5Ni0.5O2 obtainedat900℃ arede-

terminedtobe180.3 and161.2 mAhg
-1
, indicating

thatthecoulombicefficiencyreaches89.4%.

Fig.2　SEMimagesofLayeredLiMn0.5Ni0.5O2

synthesizedat(a) 750℃, (b) 800℃, (c) 850℃,

(d) 900℃, (e) 950℃

Fig.4 showsthecyclingperformancesofthe
LiMn0.5Ni0.5O2 After20 cycles, thedischargecapacity

ofthesampleobtainedat850℃ was140.2 mAhg
-1
,

stillremaining87.0%oftheinitialdischargecapacity.
Andthesamplesobtainedat900℃ and950℃ re-
mained75.9% and78.5%, respectively.Thefading
incapacityshouldbeduetothechangefromlayer
structuretospinelstructureduringchargeanddis-
chargeprocess.

3　Conclusions

ThelayeredLiMn0.5 Ni0.5O2 preparedbysol-gel

methodshowsthetypicalR-3mstructure, andhigher
thecalcinedtemperature, betterthelayeredcrystalliza-
tion.Theparticlesobtainedat900℃ havefinemor-
phology, arebetween300 ～ 400 nminsizesanddeliv-
eredacapacityof161.2mAhg

-1
onthefirstcycleand

sustained140.2mAhg
-1
after20cyclesatthecharge/

dischargevoltagerangeof2.5 ～ 4.3 V.
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溶胶 -凝胶法制备层状 LiMn0.5 Ni0.5 O2 锂离子

电池正极材料及其电化学性能

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

摘　要:以醋酸锂 、 醋酸锰和醋酸镍为原料, 羟基乙二酸为螯合剂, 通过溶胶 -凝胶法制备层状 LiMn0.5Ni0.5O2正极材

料, 得到的产物具有典型的 α-NaFeO
2
层状结构, 颗粒尺寸在 300 ～ 400 nm之间。对 900℃下制得的层状 LiMn

0.5
Ni

0.5
O

2
在

2.5 ～ 4.3V之间进行充放电测试, 电流密度为 0.1mAcm-2, 其首次放电容量达到了 161.2mAhg-1。经过 20次循环后,

仍然保留了初始容量的 88%。
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