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Abstract:NiO-YSZanodeofSOFCispreparedbycoatingprecipitation.ThebuffersolutionofNH3· H2O-NH4HCO3wasusedinthe

hydrochloricacidsolutionofY2O3addedwithZrOCl2· 8H2OandNiOforco-precipitation.XRDandTEManalysisweremadetocheck

thephaseandparticlesizeofthesample.YSZelectrolytesupportplanarSOFCweremadeofYSZcoatingNiOandmerchandisedNiO/

YSZanoderespectivelyandLSMcathode.ThecellwiththeanodeofYSZcoatingNiOhasbetterperformancethanthatcellwiththe

anodemadefrommerchandisedNiO/YSZpowder.NetlikestructurewasobservedattheanodeofYSZcoatingNiObySEM.Thereason

forthechangewastheincreasingofthree-phaseboundary(TPB) andporosity.
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Ni-YSZcermetsaremostwidelyappliedforthe
SOFCanode.TheperformanceoftheSOFCcanbeim-
provedbytheincreasingofTPBofanode.Thesizeof
NiO/YSZpowder, theproportionofNiOandYSZ, the
preparationtechniqueofanode, thestructureofanode
allhaveeffectontheTPB

[ 1]
.Thereisanewprepara-

tionmethod ofNi-YSZ materialbyYSZ coating
NiO

[ 2-3]
.TheYSZcoatedonNiOprovidesthepre-

conditionfortheimprovementoftheTPB.Inthisarti-
cle, electricalperformanceofSOFCwithanodeofYSZ
coatingNiOwasstudied.

1　Experiment

PutNiOpowderwithsuitableproportion(NiO∶
YSZ=3∶2 ) intothemixedhydrochloricacidsolution
inwhichY2O3 andZrOCl2· 8H2Ohadbeendissolved
byvigorousstirring.ThesolutionofNH3 · H2O-
NH4HCO3 wasdrippedintothemixedsolution, andfil-

teredtheprecipitatepowder
[ 4]
.Theprecipitatewas

washedwithwaterandethanol, distilledinn-butylalco-
hol, thendriedandcalcined.

TheelectrolyteisamerchandisedYSZdisksub-
strate( 8% Y2O3 -ZrO2 8-YSZ, TosohCo.Ltd).The
anodeandcathodewereallpreparedbyslurrycoating.
Multimeterwasusedtomeasuretheopencircuitvolt-
age.Thecurrentacrossthecellswascontrolledbya
galvanometer.

Themicrostructurecharacterizationapparatuswas

JapanXD-3A XRD, JEM-1200EXTEM andChina
KYKY-2800BSEM.

2　Resultsanddiscussion

Fig.1showstheXRDpatternofYSZcoatingNiO
powdersprepared.TheXRDpatternindicatesthatthe
crystalphaseofYSZandNiOhadbeenformedentire-
ly.

Fig.1　TheXRDpatternsofNiO/YSZpowders

Fig.2istheTEMphotographofYSZcoatingNiO
prepared.ThesizeofYSZcoatingNiOislessthan
20nmcomparedwiththesizeofpowderpreparedby
Wang

[ 3]
.TheblackparticlesofNiO (about15 nm)

werehomogeneouscoatedbyoff-whiteYSZ
[ 5]
.

Fig.3showstheelectricalperformanceoftwoelec-
trolytesupportSOFCsoperatedat1000℃.Themaxi-
malpowerdensityandthelimitedcurrentdensityofthe
cellwithYSZcoatingNiOanodeare0.185W· cm

-2

and0.74A·cm
-2
, whichare1.59and1.45 timesof

thesethecellwithmerchandisedNiO /YSZanodere-
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spectively.

　　Fig.4 presentstheSEMphotographoftheanode
structureofthecells.AfterreducedbyH2, theanode
ofYSZcoatingNiOhasnetlikestructure.Thesurface
oftheparticleswassmoothandagglomerationhadbeen

formedbetweensomeparticles, andtheporesaremuch
morethanmerchandisedNiO/YSZ.

3　Conclusion

( 1) Co-precipitationwasusedtochangetheman-
nerofYSZandNiOmixing.Theanodeaftersintering
hadnetlikestructurewithmorepores, moreporosity,
whichcanimprovetheelectricalperformanceofthecell
byincreasetheTPBanddecreasepolarizations.

( 2) ThehomogeneousparticlesofYSZcoating
NiOwereobtainedbycontrollingthepHofthebuffer
solutionwithNH3 · H2O-NH4HCO3 insteadofNH3 ·
H2Ointheprecipitationreactions.Topreventthehard
agglomerationofnanoparticlesintheprocessofcal-
cine, n-butylalcoholwasusedasazeotropetodehydrate
theprecipitateofYSZcoatingNiO.
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YSZ包覆 NiO阳极的 SOFC发电性能
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摘　要:采用 NH3
· H

2
O-NH

4
HCO

3
为缓冲溶液, 共沉淀法制备 YSZ包覆 NiO的 NiO-YSZ阳极材料, 分析了材料的物相

和粒径大小。分别以 YSZ包覆的 NiO、 商用 NiO/YSZ为阳极, LSM为阴极, 制作 YSZ电解质支撑的板状固体氧化物燃料电

池, 进行发电性能比较。以 YSZ包覆的 NiO为阳极的电池, 功率密度高 、 极限电流密度大。扫描电镜观察表明, YSZ包覆

的 NiO制作的阳极表面形成了的网状结构。阳极三相界面 、 孔隙率提高, 是电池性能提高的原因。

关键词:固体氧化物燃料电池;阳极;包覆;发电性能

中图分类号:TM911

101


