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MnOx-M/AC( M=La, Ce, Co, Ni) Compositesas
OxygenReductionCatalystUsedinZinc-airBattery
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Abstract:OxygenreductioncatalystofMnOx/ACdopedwithLa, Ce, Co, Niwerepreparedwiththermaldecompositionmethod, and

theircharacteristicandelectrochemicalperformancewereinvestigatedbyXRDandlinearpolarizationmethod.ResultsshowthatMnOx/

ACdopedwithappropriateamountofLa, Ce, CoandNi, respectively, couldimprovecatalyticactivitytowardsoxygenreduction, and

thosedopedwithLaandCoareslightlymoreactivethantheothers.Thedischargevoltagesofthesimulativezinc-airbatteriesfabrica-

tedwithMnOx-M/AC (M=La, Co) are1.1236Vand1.1246Vrespectivelyunderthedischargecurrentof50 mA/cm2.
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　　Zinc-airbatterieshavebeenamajorcauseofcon-
cerninrecentyears, duetotheiradvantagessuchas

non-polluting, highpower, flatdischargevoltageand
highperformancetopriceratio

[ 1 -2]
.Catalyticactivity

ofcatalystinoxygenreductionelectrode( ORE) deter-
minesperformanceofthebatteries.Manganeseox-
ides

[ 3-4]
arepromisinghighlyeffectivecatalystwithlow

cost.Here, activecarbonsupportedmanganeseoxide
compositeswaspreparedasoxygenreductioncatalyst
bythermaldecompositionmethod, andtheeffectofdo-
pingLa, Ce, Co, Nielementoncatalyticperformance
wasstudied.

1　Experiments

1.1　PreparationofMnOx/ACandMnOx-M/AC

MnOx/ACwerepreparedbycalcinedmixtureof

Mn(NO3 ) 2 andactivecarbon( AC) .Dopedcompos-
itesMnOx-M/AC ( M=La, Ce, Co, Ni) werepre-
paredfollowingthesameprocedurebyaddingother
metal(La, Ce, Co, Ni) nitrate.Thephasecomposi-
tionofresultantswascheckedbyXRD( Y-2000, Chi-

na) withCuKαradiation, 30 kV, 20 mA, and0.06°/
sec.
1.2　PreparationandtestingofORE

Oxygenreductionelectrodeswiththree-layerstruc-
turewerepreparedbyareportedmethod

[ 5]
.Thickness

ofcatalystlayer, gas-diffusionlayerandfinalelectrode

were0.25, 0.35and0.6 mm, respectively.
LinearpolarizationtestwascarriedoutonIM6eX

( ZAHNERElektrik, Germany) withathree-electrode
electrolyticcellsystem:Hg/HgO ( 30% KOH) elec-
trodeasreferenceelectrode, OREwithanapparentar-
eaof0.785cm

2
asworkingelectrode, andlargearea

nickelplateascounterelectrode.Bettersampleswere
selectedtomakesimulativezinc-aircellusedzincas
anode.Constantcurrentdischargewastestedon
charge-dischargeinstrument(Land, Wuhan) controlled
bycomputer.

2　ResultsandDiscussion

2.1　PolarizationperformanceofMnOx/ACelec-

trodes
AsXRDpatternsshowninFig.1, therearevisible

peaksin2θ=18°, 29°, 32°, 36°and60°, showing
thatthepyrolyticproductmainlybelongtotetragonal
Mn3O4 (JCPDS24-0734).

Atthecontentrangeof6% ～ 10%, thepolariza-
tionperformanceoftheelectrodeenhancesastheMnOx
contentincrease.Onlyatrelativelynegativepolariza-
tionpotentialarea( -0.45 ～ -0.7V) , theirperform-
ancedifferfrom eachotherobviously.Theoptimal
MnOxcontentis10%.
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Fig.1　XRDpatternsofas-preparedMnOx/AC

Fig.2　PolarizationcurvesofMnOx/ACelectrodes

2.2　ElectrochemicalperformanceofMnOx-M/AC
( M=La, Ce, Co, Ni) electrodes
ItcouldbeobservedfromFig.3 thatthepolariza-

tionperformanceofelectrodesafterelementdopingis
improvedinadifferentdegree.Electrodedopedwith
Coshowsthebestpolarizationperformance, whilethose
dopedwithCeandnodopingelementshowverysimilar
performance.ElectrodedopedwithLashowsthehigh-
estvoltage( 1.5027 V) underopen-circuitstate.Elec-
trode doped with Coshows the highestvoltage
( 1.12465 V) underdischargestatewhilethatofLae-
lectrodeis( 1.1236 V) .

3　Conclusions

TheoptimalcontentofMnOx was10%.Doping

La, Ce, CoandNirespectivelycouldimproveoxygen

Fig.3　PolarizationcurvesofMnOx-M/ACelectrodes

reductionperformance.SamplesdopedwithLaandCo
respectivelyshowhigherperformance.Voltagesofthe
simulativezinc-airbatteriespreparedwiththem are
1.1236 Vand1.1246 Vrespectivelyunderthedis-
chargecurrentof50 mA/cm

2
.
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MnOx-M/AC(M=La, Ce, Co, Ni)氧还原催化材料的制备及性能

潘林茂, 南俊民, 舒　东, 宋　彦
(华南师范大学化学与环境学院, 广东 广州 510006)

摘　要:用热解法制备了掺杂 La、 Ce、 Co、 Ni等元素的氧还原催化材料 MnOx/AC, 并采用 XRD和电化学方法对所制备

材料的性质和电化学反应性能进行了表征。结果表明, 掺杂适量的 La、 Ce、 Co和 Ni等元素可改善电极的氧还原反应性能。

掺杂 La和 Co元素的 MnOx/AC氧催化还原性能最好, 其中, 在 50 mA/cm2的电流条件下, 使用这两种掺杂材料所制备的

模拟锌 -空气电池的放电电压分别为 1.1236 V和 1.1246 V。
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