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Abstract:TheCe0.8Gd0.2O1.85 (GDC82) anodematerialswerepreparedbyglycine-nitratemethod (GNM).Thepropertiesof

GDC82 materialswereanalysizedbyusingX-raydiffraction(XRD) , directcurrentfourpointprobes(DC-FPP) andtemperature

processreduce(TPR) techniquesmethods.Thetotalconductivitybecomesbiggerwhentheatmospherechangesfromairtohydrogen,

whichgreatlyincreaseswiththeincreasingofthetemperatureandreachestothemaximumvalue0.4 S/cmat850℃.GDC82 and

La1-xSrxCr1-yMnyO3-δ (LSCM) anodematerialshavegoodchemicalcompatibility.ThecatalyticresultshowsthatGDC82 asanode

materialshastheexcellentcatalyticpropertyforhydrogenandmethane.
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　　 Anodematerialisoneofthekeycomponentsof
solidoxidefuelcell( SOFC).Thepreciousmetals
suchasplatinumandsilverwereusedasanodematerial
atfirst, butwhichhavefewapplicationsnowforsome
reasonssuchashighpriceandevaporationofsil-
ver

[ 1-3]
.Now, thenickelandelectrolytecomposite

materialisoftenusedasanode, manyproblems
[ 1, 4]

suchastheseriousagglomerationofanode, carbon
depositionatanodewhenusingfuelcontainingcarbon
andthepoortoleranceofsulfurstillexist.Further-
more, thetotalconductivityofanodedecreasesforthe
relativelylowconductivityofelectrolyte(suchasYSZ
andLSGM) materials, andthecatalyticpropertyof
compositeanodebecomespoorfortheaboveelectrolyte
materials.Thenovelanodematerialsmusthavehigh
mixed(ionicandelectronic) conductivityandexcellent
catalyticpropertyatthelowandintermediate( 600 ～
800℃) temperatures.

TheCeO2-basedmaterialsaselectrolyteofthelow

temperatureSOFCwerestudiedbymanyresearch-
ers

[ 5-6]
.OxygenvacanciesemergewhenCeO2isdoped

bySm
3+
andGd

3 +
andtheconductivitygreatlyincrea-

ses.TheCeO2 -basedmaterialshaveexcellentcatalytic
propertiesandoftenappliedinthewater-vaporrefor-

minganddirectdegradationofhydrocarbonindustry.

So, theCeO2-basedanodematerialshaveagoodprom-
isingprospectinSOFCusinghydrocarbonasfuel.In

thispaper, theCe0.8 Gd0.2 O1.85 ( GDC82 ) materials
weresynthesizedbyglycine-nitrateprocess(GNP).It

wasstudiedtheconductivityproperty, andcatalytic
propertyandthechemicalcompatibilityofGDC82 ma-

terialswithLSGMelectrolytematerialsatdifferentcon-
ditions, andallthesetestsmakeitinterestingforGDC

tobestudiedaspossibleanodematerialsforSOFC.

1　Experimental

TheCe(NO3 ) 4· 6H2OandGd(NO3 ) 3 · 6H2O

withamolarratio8∶2 wereresolvedintodistilledwa-

ter.Gelwasobtainedafterthesolutionwasheatedand

strenuouscombustioncontinuedatabout250℃.The
crystalstructureoftheGDC82powderwasexaminedby

X-raydiffraction (XRD).Thechemicalcompatibility
betweenLSGMandGDC82 wasresearchedafterbeing

mixedwiththeweightproportionof1∶1 withusing
XRD.Temperatureprocessreducing(TPR) experi-

mentsofGDC82wasperformedwithpurehydrogencar-

riergas.
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2　Resultsanddiscussion

2.1 　 Phase characterization and conductivity
propertyofGDC82

Fig.1illustratestheXRDpatternsofGDC82pow-
dersinteredat900℃ for4h.Fig.2 illustratesthetotal
conductivityofGDC82 atairandpurehydrogen.

Fig.1　XRDpatternoftheprecursorsof

GDC82 sinteredat900℃ for4 h

Fig.2　ConductivityofGDC82materialatdifferent
temperaturesandindifferentatmospheres

Fig.1 inaccordancewithshowsthatpurefluorite
phaseexistsafterthesinteredpredecessor, whichindi-
catesthattheGd

3 +
replacedCe

4+
well.Accordingto

Fig.1, thediffractionpeaksofGDC82 areverysharp,

displayingthatthecrystalcrystallinegrainsgrowwell.
AccordingtoFig.2, theoxygenvacanciesexist

whentheCe
4+
isreplacedbyGa

3+
inair, andthema-

terialisinaccordancewithionictypeconductorand

haslowconductivity.Theionicconductivitychanges
littlebetween250and850℃, andwhichreachestobe
themaximumvalue0.4S/cmat850℃.Fromtherela-
tivethermodynamicitcanconcludeCeO2 canbere-

ducedtobeCeO1.83 andCeO1.73 atlowtemperatures,

andmoreandmoreCe
4+
changetobeCe

3 +
withtem-

perature.So, theelectricaltypechangesfromionicto

ionic-electronicmixedonewhentheexperimentalat-
mospherechangesfromairtohydrogen, andthetotal
conductivityincreases.
2.2　Chemicalcompatibilityandcatalyticproperty

betweenGDC82andLSGM
Fig.3 illustratestheXRDpatternsofthemixed

powdersofLSGMandGDC82 sinteredat1200 ℃ in

airfor15h.Fig.4 showstheproductsandtheircon-
tentsofthecatalyticreactionsofCeO2 -methaneand
GDC82-methaneat850℃.

Fig.3　XRDpatternsofLSCM (▼ ), GDC82 (◇ ) and

mixtureofthemsinteredat1200℃ for15h

Fig.4　ProductsofthecatalyticreactionsofCH4 by

CeO2 andGDC82at850℃

AccordingtoFig.3, itdoesnotexisttheimpuri-
tiesduringthesinteringprocessat1200℃ hightemper-
ature.Itshowsthatchemicalreactiondoesnothappen
betweenGDC82 andLSCM, anditalsoindicatesthat
thechemicalcompatibilitybetweenGDC82 andLSGM
isgood;thesetwomaterialsaresuitableforthefabrica-
tionofLSGM-basedGDC82 anodefilm.

AccordingtoFig.4, theselectivityofGDC82 to
H2 andCOarehigherthanthatofCeO2, thecombined
gaswithH2 andCOoccupy99% inthewholeGDC82
system, andtheproducedcontentofCO2 afterbeing
catalytizedbyGDC82 islowerthatthatofCeO2, itis
helpfulforthenextelectro-chemicaloxidation, andthis
canimprovethegeneratingefficiency.

3　Conclusions

( 1) Theresultsshowedthatpurefluoritephase
canbeobtainedafterthesinteredprocessaccordingto
XRDpattern, thediffractionpeaksofGDC82 arevery
sharp, displayingthatthecrystalcrystallinegrainsgrow
well.

( 2) TheconductivityofGDC82 intheatmos-
phereisnothigh, whentheatmosphereischangedinto
hydrogen, theconductivityofGDC82 increasedasa
whole, anditalsoappearedtheincreasingtrendwith
theincreasingthetemperature.Thewholeconductivity
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ofGDC82is0.4 S/cmat850 ℃.Thechemicalcom-
patibilitybetweenGDC82 andLSGM isgood, and
thesetwomaterialsaresuitableforthefabricationof
LSGM-basedGDC82 anodefilm.

( 3) Theproductsofmethanebeingcatalytizedby
GDC82isalmostH2 andCO, itishelpfulforthenext
electro-chemicaloxidation, andthiscanimprovethe
generatingefficiency.
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摘　要:采用甘氨酸 -硝酸盐法制备了 Ce0.8Gd0.2O1.85 (GDC82) 阳极材料。用 XRD, DC-FP, TPR等技术对材料的性能进

行表征。 GDC82在 H2气氛下的总电导率整体增加, 且随温度的升高而迅速增加, 在 850℃达到 0.4 S/cm, GDC82与 La1-x
SrxCr1-yMnyO3-δ (LSCM) 阳极材料化学相容性较好, 且对氢气和甲烷具有较好的催化氧化效果。
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