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Abstract:PerovskiteLaNiO3 whichisusedinbifunctionaloxygenelectrodeispreparedbythesol-gelmethodusingcitricacidascom-

plexingagent.ProductsarecharacterizedusingTG-DTA, XRD, SEM, etal.Itshowedthattheproportionofcitricacidhavemajorin-

fluencesoncinerationofdriedpolymeric, thestructureandcomponentofLaNiO3.UniformitynanoscaledLaNiO3 barisgotwhenthe

proportionoflanthanumnitrate, nickelnitrateandcitricacidisbetween1∶1∶0.6 and1∶1∶0.7.Furthermore, theeffectofsufficientor

insufficientproportionofcitricacidtotheformationandcinerationofsol-gel, tothepurityofphasesandspatialstructuresofLaNiO3

arediscussed.
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　　Bi-functionaloxygenelectrodehasreceivedexten-
siveattentioninrecyclefuelcellandmetal-airbatteries
becauseofitshighcatalyticactivityandstability.Many
kindofcatalystsmethods

[ 1-2]
:noblemetal, sole-metal

oxide, metalorganicchelate, transitionmetalcarbonyl
compoundsandmetalcomplexcompoundsareusedin
bi-functionoxygenelectrode.Pervoskitecomplexcom-
poundsbecamethemostpromisingroleduetoitsad-
vantage, whichinexpensivecost, antioxgenicproperties
andhighcatalyticactivity.Presently, La0.6Ca0.4O3 has

beeninapplicationinchargedzinc-oxygenbattery
[ 3]

andmetalcyanide-airbattery
[ 4]
forhighelectrocatalytic

activity.Inthispaper, LaNiO3 ispreparedbythesol-
gelmethodusingcitricacidascomplexagent.

1　Experiment

TheLaNiO3 perovskitecatalystispreparedbysol-

gelmethodasfollows, 0.05 mol· L
-1
solutionispro-

ducedbywhichstoichiometricratioLa(NO3 ) 3 andNi
(NO3 ) 3 isdissolvedintwicedistilledwater, andthen

0.02mol· L
-1
C6H8O7 isaddedinabovementionedso-

lution, theproportionofLa(NO3 ) 3∶Ni( NO3 ) 3∶
C6H8O7 changedfrom1∶1∶0 to1∶1∶5.0, 60 ～ 80 ℃.
LaNiO3 catalystissynthesizedbycalcinationofthe
driedgel.

AJapanRigakuD/max2500v/pcX-raydiffrac-
tometer(Cu, λ=0.154 178 nm) isusedfortheXRD
analysisofthecatalyst, 2θ:20 ～ 80°.AJEOLHI-

TACHIX-650 scanningelectronmicroscopeisusedfor
overallmicrostructureandappearanceanalysis.

2　Resultsanddiscussion

TheTG-DTAcurveofsampleshowthatweight-
lessnessisobservedfrom 70 ℃ to500 ℃, andthe
weightlessnessdisappearedandLiNaO3 appearedfrom
thetemperatureof650 ℃.Thelowestpeaktempera-
tureofcinerationis214 ℃.

TheXRDpatterns(Fig.1) ofdriedgelcalcinated
respectivelyshowthatthecinerationofdriedgelexperi-
enceddifferentdecompositonmechanismwhenmolar
ratio1∶1∶0.0 to1∶1∶5.0.PureperovskiteLaNiO3 is
obtainedwhenmolarratio1∶1∶0.6.Withthecontent
ofcitrateincreasing, contentofcomplexionsofmetal
andcitrateincreasedinfurther, cinerationtemperature
ofdriedgeldecreasedmuch.Cinerationtemperature
decreasedfrom360℃ (molarratio1∶1∶0.2 ) to214
℃ (molarratiois1∶1∶0.6).

TheSEMpattern( 800 ℃, 2 h) ofproductshow
thatLaNiO3 issheetanditssizeisirregularwhenthe
molarratioismorethan1∶1∶1.0.Whilethecontentof
citricacidexcessthestoichiometricratio, netLaNiO3is
obtained.UniformitynanoscaledLaNiO3 barisgot
whentheproportionoflanthanumnitrate, nickelnitrate
andcitricacidisbetween1∶1∶0.6 and1∶1∶0.7.
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Fig.1　XRDspectraforsamplesofdriedgel

cinerationat800 ℃ for2 h
respectivelyLa (NO3 ) 3:Ni(NO3 ) 2:C6H8O7:

4a=1∶1∶0;4b=1∶1∶0.2;4c=1∶1∶0.6;4d=

1∶1∶0.8;4e=1∶1∶1.0;4f=1∶1∶3.0;4g=
1∶1∶5.0;□ La2O3;◇ NiO○ LaxNiyOz;

3　Conclusion

DifferentmolarratiosofH3CittoLa(NO3 ) 3 and

Ni(NO3 ) 2 hadmuchinfluenceoncinerationtempera-
tureofdriedgel, oxidespeciesandstructureofcinera-
tionproducts.

Cineration reactions are mainly affected for
La(NO3 ) 3※LaONO3 +N2O5 whenthemolarratiois
low.Peaktemperatureofcinerationsisinfluencedfor

La-Ni-Cit※NiO+La2O2CO3 whenthemolarratiois
high.

Themolarratioofcitricacidhadmuchinfluence
onthechemicalcomponentsofcomplex.Perovskite
LaNiO3 isobtainedwhenthemolarratioofLa(NO3 ) 3

∶Ni(NO3 ) 2∶C6H8O7 are1∶1∶0.6, and1∶1∶1.0 ～ 1
∶1∶5.0.UniformitynanoscaledLaNiO3 barisgotwhen
theproportionoflanthanumnitrate, nickelnitrateand
citricacidisbetween1∶1∶0.6 and1∶1∶0.7.
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柠檬酸配比对合成钙钛矿型 LaNiO3 催化剂结构的影响
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摘　要:以柠檬酸为配体采用溶胶-凝胶法合成了钙钛矿型双功能氧电极催化剂 LaNiO3。热重-差热 (TG-DTA) 、 X-射线衍

射 (XRD) 分析 、 电镜扫描 (SEM) 等表征结果表明:不同柠檬酸配比对凝胶灰化 、 产物的结构和成分均有较大影响。当

硝酸镧 、 硝酸镍 、 柠檬酸配比 1∶1∶0.6 ～ 1∶1∶0.7时可制备出颗粒均匀的纳米棒状 LaNiO3。
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