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Abstract:ThephotoelectrochemicalperformancesofNb-dopedSrTiO3filmsandtheirphotochargeabilitytohydrogenstoragealloyfilms

wereinvestigated.TheNb-dopedSrTiO3 filmsweredepositedonnickelsubstratebyrfmagnetronsputtering.Afterannealedat300 ～

600℃, theLaNi3.9Al1.3hydrogenstoragealloyfilmsweredepositedonthebackoftheNisubstratebyDCmagnetronsputteringtoform

theNb-dopedSrTiO3 /Ni/hydrogenstoragealloy(SHN) electrodes.WithincreasingtheannealingtemperatureoftheSrTiO3film, the

anodicphotocurrentandphotochargeabilityfirstincreased, thendecreased.
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Whereaselectricalneedsarelargelycontinuous,
cloudsanddarknessdictatethatphotovoltaicsolarcells
haveanintermittentoutput.Hydrogenstoragealloy
suchasLaNi5 canstoreenergychemicallyorelectro-

chemically
[ 1]
.Severalattempts

[ 2-3]
presentapromising

methodtosolvetheproblembyusingmetalhydride, in
whichAlGaAs/SisemiconductorandSrTiO3 single
crystallineactedasthephotoelectrodes.TiO2 onlypho-

tochargesthealloywiththeassistanceofcurrent
[ 4]
.

Asaphotoanode, strontiumtitanatehasaslightlyhigh-
erflatbandpotentialthanTiO2

[ 5]
.Thismeansthata

higherphotovoltageforSrTiO3 canbeobtainedinpho-
toelectrochemicalcells.

Inthiswork, Nb-dopedSrTiO3 filmsonNisub-
strateweredepositedbyrfmagnetronsputteringmeth-
od.Afterannealingtreatment, ahydrogenstoragealloy
filmsweredepositedonthebackoftheNisubstrateto
formtheSrTiO3 /Ni/hydrogenstoragealloy(SNH) e-
lectrodes.Thephotoelectrochemicalperformancesof
theelectrodeswereinvestigated.

1　Experimental

DepositionofNb-dopedSrTiO3 filmswiththick-

nessof300±10 nmontheNisubstrate( 10 mm×15
mminsize) wascarriedoutonanrfsputteringmeth-
od.ThetargetwasSrTiO3 dopedwith0.5% Nb2O5.
Thefilmswereannealedattemperaturesfrom300℃ to
600℃ inH2 atmospherefor5h.

Afterannealed, aLaNi3.9Al1.3 hydrogenstorageal-

loyfilmwithathicknessof8μmwasdepositedonthe
backofthenickelsubstratebyDCmagnetronsputtering
toformanSrTiO3 /Ni/hydrogenstoragealloy(SNH) e-
lectrode.Thephotocharge-dischargebehaviorsofthe
SNHelectrodesweremeasuredwithabatteryprogram
-controltestsystem (Hg/HgO/6mol/LKOHasthe
referenceelectrode, 6mol/LKOHastheelectrolyte).
Thelightintensityofxenonlampwasset5W/cm

2
.Af-

terphotocharged, theelectrodesweredischargedata
currentof20 μAtoacutoffvoltageof0.5 V.

2　Resultsanddiscussion

Fig.1 showstheanodicpolarizationcurvesob-
tainedfromtheNb-dopedSrTiO3 filmannealedat500
℃.Thedarkcurrentisbasicallyconstantandthepho-
tocurrentincreaseswithincreasingthepotentialupto
0.4V.Fig.2showsthenetanodicphotocurrentsofthe
annealedSrTiO3thinfilmelectrodes.Theanodicphoto-
currentfirstincreaseswiththeannealedtemperature.

Whentheannealedtemperatureis500 ℃, theanodic
photocurrentisthelargest.WhenanUVphotoisab-
sorbedbythefilm, anelectron(e

-
) / hole(h

+
)

pairisgenerated.Withtheassistanceofthefieldinthe
film, theholesmigratetothesurfaceandtheelectrons
migratetotheNisubstrate.Buttherecombinationmay

occuratthedefectsinnerthegrainoratthegrain
boundary.Astheannealedtemperatureincreasedfrom
300℃ to500℃, theSrTiO3 filmswerewellcrystallized
andtheamountofthegrainboundarydecreased.
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Therefore, theanodicphotocurrentsincreasedfrom
300℃ to500℃.However, thefieldinthefilmsde-
creasedwiththeincreaseofgrainsize.Asaresult, the
anodicphotocurrentdecreasedinthefilmwithlarge
grainsizeafterannealedat600℃.

Fig.1　Typicalanodicpolarizationcurvesobtainedfromthe
Nb-dopedSrTiO3 thinfilmannealedat500℃

Fig.2　Netanodicphoto-currentsofSrTiO3 filmelectrodes

Fig.3 showsthedischargecharacteristicsofthe
SNH electrodes.Afterphotocharged, thedischarge
timeoftheSNHelectrodeformedwiththeSrTiO3 thin
filmannealedat500℃ wasthelongest.Atthesurface
ofhydrogenstoragealloy, theelectronsreducethealloy
toformmetalhydride.Thelargerphotocurrent, the
moremetalhydridemaybeformed.

3　Conclusion

Theannealingtemperatureplaysanimportantrole
inthephotoelectrochemicalperformancesoftheNb-
　　

Fig.3　GlvaostaticdischargeprofilesoftheSNH

electrodesafterphotocharged

dopedSrTiO3 thinfilmelectrodesandtheirphotocharge-
abilitytoLaNi3.9Al1.3 hydrogenstoragealloyfilm.With
increasingtheannealingtemperature, theanodicphoto-
currentandphotochargeabilityfirstincreased, thende-
creased.Whentheannealingtemperaturewas500℃,
allofthemreachedtothehighestvalues.
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退火温度对 Nb掺杂 SrTiO3 薄膜光电化学性能的影响

王改田, 涂江平, 王淑芬, 王秀丽
(浙江大学材料科学与工程系, 浙江 杭州 310027)

摘　要:研究了Nb掺杂 SrTiO3薄膜的光电化学性能及其对储氢合金薄膜的光充电性能。采用射频磁控溅射将 SrTiO3薄膜

沉积在镍片基体上, 在 300 ～ 600℃退火处理后, 采用直流磁控溅射将 LaNi
3.9
Al

1.3
储氢合金薄膜沉积在镍片基体的背面构成

SrTiO3 /Ni/储氢合金电极。随着 Nb掺杂 SrTiO3薄膜热处理温度的升高, 阳极光电流和光充电性能先增大后减小。
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