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Influence of Annea|ng Tem Perature on
Photoelectrochan ca] Perform ance of

Nb-dobed SITi() Fin

WANG Gaitian TU Jng& Png WANG Shu-fen WANG Xiu li
( Deparment ofMater]s Science and Engineerng Zhejiang University  Hangzhou 310027, Ching

Abstract The Photoelectrochanjca] Perfom ances ofNb-ddPed SITO), fitns and heirPhoochageability © hydrogen storage alloy fin s
wer pnvestate] The Nb doPed Sff'()1 films were deposited on nicke] substrate by rfmagheton sputering After annealed at3g) ~
600°C7 thelLaN ;.9Al , hydrogen sorage alloy fimswere deposited on the back of the Ni substrate by DC m a€neton sputtering to pm

the Nb-doPed SIT{), /Ni/hydrogen stomge alloy ( FIN) electodes W ith ncreasing the annea]ng wmperature of the SIT), fily  the

anq] i¢c Phoocurrent and Photochargeahility first increased then decrased
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W hereas electrica] needs are lagely continuou§
clouds and datkness dictate that Photovoltac Olar cells
have an ntemittent output HYdJrogen storage alloy
such as LaN; can store energY chamjcally or efpctra
chanical¥"  Severa] attempts’ ¥ presenta pram ispg
method 10 sofve the Problam by usingmeta] hydride i
whicth AlGaAs/Si samijconductor and SfT(), sngk
ciyst]line acted as the Photelectiodes T{) onl Pho
tochaiges the alloy with the assistance of current!¥
As aphovanade  stontiun tiwnate has a slightly high
er flapand potental Han TQW. This means that a
higher Photovoltage for SIT{) can he chtained in Pho
toelectiochanjca] cells

In this work  Nb-doPed STTE), filns on Ni sub.
strate were deposjted by rfmagnetron sputterin€ m eth
od A fier annea[ing trearnen’t a hydrogen storage alloy
fims were deposited on the back of the Ni supstrate ©
fom the SITQ /Niy hyd ogen storage aﬂoy( S\]H) e
lectodes The Photoelectrochem jca] Perfornances of
the electiodeswere nvestRate(

1 ExpPerinenta]

Deposition of Nb-doPed SIT{) filns with thick
ness of3np +10 ™M on heNi substratE( 10 mMmx 15
mm n size) was carred out on an rf sputterng2m ety
od The et was SIT(), doped wih . 5% NbQ,
The filns were annealed at tamperatures fom gy ‘C ©
600 C inI—L amosPhere forg h

A fter annealed a L3N3_i9A13 hydmogen storage al
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Stron tum titanai,e hydrogen storage a]lo}; Photoelectrochan icalperﬁ)manc?
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annealng team perature

oy fin wih a thickness ofg 4 m was deposited on fe
back of the nicke] supstrate hY DC magne tron sputterng
© fom a1 SIT{) /N hydogen somge alpy( SNH) e
lectode The PhotocharZe discharge hehaviors of he
SNH electiodes were measured with a bhattery program
— oonto] st systan ( H&H&)/emol/ 1. KOH as e
reference electrodg emol/[LKOH as the e]ecuol}Ite).
The 1ight ntensity of xenon Jamp was setg W, a¥ Af
ter photochalged the electrodes were d schamBed at a
currentofp 1 A 10 a cupffvoltage ofg 5 V

2 Results and d iscussion

Fig1 shows the anadic Pohrizaton curwves oOh
tapned fran the Nb-dobPed SIT{), filn anneald at5(
°C. The dark current js hasically constant and he Pho
tocurrent jncreases with ncreasing te potentia] up to
0.4V Fi€92 shows the netanqd © Photocurrents of fe
annealed SIT{), thin filn electodes The anad ¢ Photo
current first ncreases with the annealed tmperature
When the annealed temperature jss) °C’ the anodc
Photocurrent is the Jaig€est When an UV Photo is ah
sothed bY the fim an elecron (€ ), hole ( H)
pajr s generate W ith he assistance of the feld n he
fih,l the holesm Brate 0 the surface and the electrons
m jgrate 10 the Ni supstrate PBut the recampmnaton may
occur at the defects nner e gragn or at the Lran
poundary As the annealed tmperature ncreased fran
300C 1©0500°C, the ST{) fimswere we]] ciysallized
and the anount of he grijn houndary decreased
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Theref)n:: the anadic Photocurrents jncreased fram ~0.95
300C ©500°C. However the field n he filns de -090{ —a—300°C
creased wity the increase of grajn size Asa result the -0.85 \ ~~~~~~~~~~~~~ Sime :‘:‘;gg
anodic pPhoocurrent decreased in he fim with lage “os0f TN TN, —o= 60T
[~ A—a \ \

grin sjize after annealed atgnoC,

A non-light imadiation
B hght irradiation
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Fig3 shows the discharge chamcteristics of e
NH electiodes A fer photochalged the dschare
tine of the SNH electiode pmed with the SIT{) thin
fim annealed at500’C was the longest At he surfice
of hydmogen storage aﬂoy the electrons reduce the alloy
o fom meta] hydride The larger photocurren,t he
moremeta] hydridemay be forme(

3 C onclusion

The annea]ing ttmperature P hys an mportant ok
n the Phovoelctrochemica] pPerfomances of the Nb-

Nb  STiQ

Potential/V(vs.Hg/HgO/6M KOH)

100
Time/min
Fig3 Glvassatic discharge profiles of he SNH

electrodes after photocharged

dobed SIT{) thin filn electiodes and the ir Photochage
ability © LaNj, Al, hydigen somge alloy fim With
ncreasing the annealng tamperaure the anadic Phota
current and Photochargeahility first 'ncreased then de
creaseg When the annea]ing temperature was S(DDC,
all of them reached © he highest values
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