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Abstract:Thermogravimetricanalysis(TGA) anddifferentialscanningcalorimetric(DSC) methodwasadoptedtocharacterizethere-

actionprocessofLa0.7Sr0.3Cr0.5Mn0.5O3-δ (LSCM7355) anodematerialbyglycinenitrateprocess.Themicrostructureandfeaturesof

LSCM7355weretestedbyX-raydiffraction(XRD), scanningelectronmicroscopy(SEM), energydispersivespectroscopy(EDS),

directcurrentfour-electrodeandtemperatureprocessreduction(TPR) techniques.XRDpatternsindicatesthatperovskitephaseexis-

tedaftertheprecursorwassinteredat1 000 ℃ for5 h, andLSCM7355materialwithsingleperovskitephasewasobtainedaftersinte-

ringat1 200 ℃ for5h.ThemolarratiooftheelementsinLSCM7355materialagreeswellwiththedesignedvalue.Thepowdershave

nanometerandmicrometersizeaftersinteringat1 000 ℃ and1 200 ℃, respectively.ThetotalconductivityofLSCM7355 increases

linearlywithtemperatureatairandreaches25 S/cmat850 ℃, whichwhollybecomessmallerinthepurehydrogenandmethane.
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　 　 LaCrO3 -basedmaterialsuchasLa1-xSrxCr1-y
MnyO3-δ (LSCM) hashighelectronic-ionicconductivi-

ty, excellentlycatalyticandreformingproperties
[ 1-2]
.

Maybe, manyproblems
[ 3-4]

suchascarbondeposition
existingintraditionalanodesofsolidoxidefuelcell
(SOFC) canberesolvedwhenLSCMisusedasanode
material.Therefore, itisnecessarythattheappropriate
conditionswereemployedtosynthesizeandcharacterize
thesematerials.

1　Experimental

La0.7SrM0.3Cr0.5Mn0.5O3-δ (LSCM7355) wassyn-

thesizedbyglycinenitrateprocess( GNP).Thermo-
gravimetricanalysis( TGA) anddifferentialscanning
calorimetric( DSC) methodwereadoptedtoconfirm
thesynthesistemperature.Thepowder'scrystalstruc-
turewasconfirmedusingX-raydiffraction(XRD.The
sizeofsynthesizedmaterialwasobservedbyscanninge-
lectronmicroscopy( SEM).Theelementsandtheir
percentagesinsinteredmaterialwerecharacterizedby
energydispersivespectroscopy(EDS).Thefour-probe
directcurrenttechniquewasadoptedtomeasuretheto-
talconductivityatdifferentconditions.Temperature
processreducing( TPR) experimentswasperformed
too.

2　Resultsanddiscussion

2.1　TGA-DSCanalysis
Fig.1showstheTGA-DSCcuresoftheprecursors

ofLSCM7355.Thereisanendothermicpeakatabout
100℃ intheDSCcurve, andaninitialweightlossof
4.89% below418℃, correspondingtothelossofthe
boundwater.Thereisanexothermalpeakat418 ℃,

thesecondweightlossof1.54% between418 ℃ and
601℃ correspondstothedecompositionoftheresidual
nitrateandtheeliminationoftheincompleteglicine
combustion.Theendothermicpeaksatabout601 ℃
and787℃ intheDSCcurvecorrespondingtheforming
ofperovskitephaseandtheirdopingprocess.The
changingrateofthethermalweightlossissmoothafter
941℃.Intheory, theLSCM7355 materialwithper-
ovskitecanformabove941℃.
2.2　XRD, EDSandSEMofpreparedmaterials

Fig.2 illustratestheXRDpatternsofLSCM7355
powdersinteredat1 000℃and1 200℃ inair, which
indicatestheperovskitephasetogetherwithalittlein-

termediatephaseSrCrO4 wasproducedaftersinteringat
1 000 ℃ for5h.Asingle-phaseperovskitewasidenti-
fiedaftersinteringat1 200 ℃ for5hfinally.Accord-
ingtotheEDSpatternofLSCM7355 material, thereis
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noimpurityelementotherthanLa, Sr, Cr, MnandO.
ThemolarratioofLa, Sr, Cr, MnandOisabout0.7∶
0.29∶0.53∶0.45∶2.18, whichisgoodagreementwith
thedesignedvalue, exceptalittleoxygenshortage.Itis
suggestthattheoxygenvacanciesexistinthismaterial.

Fig.3 showstheSEM imagesoftheLSCM7355

anodematerials obtained atdifferentconditions.
LSCM7355 powderoffernanometersizeaftersintering
at1 000℃for5h(a).Thepowdersizebecomesbig-
gerandabout1 μmaftersinteringat1 200 ℃ for5 h
(b).WhentheLSCM7355 pelletwassinteredat1400
℃ for20 h, themostcrystallinegrainswithoctahedron
shapeoffers1.5 ～ 2 μmsize(c).
2.3　Conductivityofsamples

Fig.4showstheconductivityofLSCM7355 atdif-
ferentconditions.ThetotalconductivityofLSCM7355

increaseslinearlywiththetemperatureatairinthe
rangefrom250 ℃ to850 ℃ andthemaxvalueis25
S/cmat850 ℃.TheconductivityofLSCM7355 be-
comessmallerwhentheatmospherechangesfromairto
purehydrogenandmethaneatthesametemperature.It
isbecausethatthehigh-valenceionicsuchasCr

4 +
or

Mn
4+
wasreducedtolow-valenceoneinreducingat-

mosphere, thenthequantityofthesmallpolaronbecome
smalleranditscontributiontoconductivitydecrease.
Theconductivityofsampleinairreturnstotheinitiate
valueafterthecycle, showingexcellentreversibility.

Fig.3　SEMimagesofLSCM7355sinteredat
1 000 ℃和 1 200 ℃ and1 400 ℃byGNP

Fig.5 showstheTPRresultofLSCM7355.The
hydrogenbegantobeconsumedslowlyfrom 200 ℃,
correspondingtotheabsorbedoxygenintheLSCM7355
powdersurface.So, theconductivityofLSCM7355 de-
creasesfrom 250 ℃ inhydrogen.Maximapeake-
mergedfromabout450℃, correspondingtothereduc-
tionofhigh-valencemetalionic.So, theLSCM7355
showsthelowestconductivityataboutthistemperature.

Fig.4　ConductivityofLSCM7355atdifferentconditions
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Fig.5　H2 -TPRprofileofLSCM7355material

3　Conclusions

LSCM7355materialwithsingle-phaseperovskiteis

identifiedaftersinteringat1 200℃for5handitsmo-

larratiooftheelementsagreeswellwiththedesigned

value.LSCM7355powderoffernanometerandmicrom-

etersizeaftersinteringat1 000 ℃ and1 200 ℃for5

h, respectively.ThetotalconductivityofLSCM7355

increaseslinearlywiththetemperatureatairinthe

rangefrom250 ℃ to850 ℃ andreaches25 S/cmat

850 ℃, whichbecomessmallerinreducingatmos-

phere.
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摘　要:用甘氨酸-硝酸盐法合成了 La0.7Sr0.3Cr0.5Mn0.5O3-δ (LSCM7355) 阳极材料。 LSCM7355前驱体在 1 200 ℃下烧结 5

h后得到了单一钙钛矿型材料, 材料中各元素摩尔比例与设计值吻合较好。 1 000 ℃和 1 200 ℃烧结 5h后, LSCM7355粉体

分别为纳米和微米结构。在 250 ～ 850 ℃范围内, 空气气氛下, LSCM7355的电导率符合小极化子绝热导电机理, 其在 850

℃时为 25S/cm。 LSCM7355材料在还原气氛下电导率比氧化气氛下低。
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