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Abstract:SpinelLiCexMn2-xO4 (x=0 ～ 0.5) ascathodematerialsforLi-ionbatteriesweresynthesizedbysolidstatemethodand

characterizedbyXRDandcharge-dischargetest.TheLiCe0.03Mn1.97O4 displayedbetterreversibilityandcyclecabilityatroomandhigh

temperature.
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　　Withthedevelopingofthesociety, thespinel
LiMn2O4 hasshownagreatforegroundforapplication
asthecathodematerialsforLi-batteries, becauseofits
manyadvantages

[ 1]
.Theobstructionforcommercial

applicationofspinelLiMn2O4 isitsfastcapacityfading

withcharge/dischargecycling
[ 2]
.Dopingisaneffec-

tivemethode
[ 3]
.

Inthispaper, describethesynthesisandperform-
anceofspinelLiMn2O4 dopingCe

4 +
withCeO2.The

electrochemicalperformanceshavebeenstudied.

1　Experiment

TheLi2CO3 ( 99.5%) , MnO2 ( 96%) andCeO2

( 99.99%) weremixedinsomeratiosandballmilled
usingagentfor4 h.Afterdryingthesewerepreheated
at500℃ for16h, andcacinedat750 ℃ for24 hall
intheair.Throughnaturecooling, thesamplesof
LiCexMn2-xO4 (x=0 ～ 0.05) ascathodematerials
weregained.

2　ResultandDiscussion

ThetypicalpowderXRDpatternsoftheprepared
productsareshowninFig.1.

Thediffractionpeaksofallmaterialscorrespondto
spinelphase, TheLiCe0.03Mn1.97O4 wasmostaculeted
thanothers.AtthesametimeCepeakwasobserved
andastheamountofdopingincreasing.Intheory, the
LiCe0.03Mn1.97 O4 maybehavehighestcapabilitythan
others.Thecharge-dischargecurvesofLi/LiCexMn2-x
O4 (x=0 ～ 0.05) ascathodebatterieswhencycled20
curvesbetween3.0and4.3 V0.2 Catroomtempera-

Fig.1　X-raydiffractionpatternsforLiCexMn2-xO4

(x=0 ～ 0.05)

turewerepresentedinFig.2.Thedateswasthesame
tothebeforeanalyzes.thedischargecapabilityofspi-
nelLiMn2O4 thatinitialcapabilityreachedto124mAh/
ghadmostfadingasthecharge-dischargecyclies.The
samplex=0.05 hadlowcapabilitymaybemucha-
mountCeO2 distorythecrystalstructure.Indicatedthe
substitutionbecomingmoredifficultwhentheamountof
dopantincreased.Thematerialsdoped0.03thatitsin-
itialcapabilitywasclosetothecapabilityofspinel
LiMn2O4hadthehighestcapabilityanddisplayedbetter
reversibilityandcyclecapability.

Thecharge-dischargedatesofLiCe0.03Mn1.97O4cy-
cled100curvesat25℃ andcycled25curvesat55℃
areshowedinFig.3.Thecapabilityathightempera-
turewaslowerthanitsatroomtemperature.Specially,
thecapabilityofLiCe0.03Mn1.97O4 through100cyclesat
roomtemperaturewas107mAh/g, through25cyclesat
hightemperatureremain100 mAh/g.Indicatedthat
thematerialhadbettercyclecapabilityathighorroom
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temperature.BecauseofThespecialelectro-character
ofCeO2

[ 4]
.SomeCeO2 dopedincrystallatticestayed

thestructure, otherssurplusCeO2 remainedinmateri-
alsimproveditsperformancewhencharge-dischargecy-
cles.

3　Conclusion

ThespinelLiCexMn2-xO4 (x=0 ～ 0.05) were

synthesizedbysolidmethod.Butthetestingdatesdis-
playedthatsomeCeO2 stillwasfoundinthematerials.
AndthecathodematerialLiCe0.03Mn1.97O4 exhibitedex-
cellentreversibilityandcapabilityalongwithlong
charge-dischargecyclesatroom ( 25 ℃) andhigh
temperature( 55℃).Thedatesindictedthatsomera-
diosCeO2 dopedinthecrystallatticewerehelpfulfor
thestabilityofmaterials, othersmilledwithsamplealso
helpfulforimprovingtheelectrochemsitrybecauseof
thespecialcharactersofrareearth.
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正极材料尖晶石 LiMn2 O4 掺杂 Ce
6+
的合成与性能研究

王兴勤, 戴永年
(真空冶金与材料研究所, 云南 昆明 650093)

摘　要:由高温固相法合成了锂离子电池正极材料尖晶石 LiCexMn2-xO4 (x=0 ～ 0.5), 并经 XRD和电化学等测试。实验

结果表明, 材料 LiCe0.03Mn1.97O4在常温和高温下都具有较好的循环性能和电化学性能。
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