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ABSTRACT

The purpose of this study was to correlate between photoelectrochemcial hydrogen production rate and
electron transfer with various types of metal doped TiO, nanotubes as photoanodes. In order to fabricate
light sensitized photoanode, CdS, WO;, and Pt were doped by electrodeposition method. As the results of
experiments, the electron transfer was favorable from higher position to lower position of conduction band
(CB). In consequence, the higher hydrogen production rate was as follows, CdS/TiO, (100 umol/hr-cm2) >
WO5/TiO; (20 umol/hr—cmz) > Pt/TiO, (10 umol/hr-cmz). The surface characterizations exhibited that crystal
structure, morphological and electrical properties of various metal depoed TiO, nanotubes by the results of
SEM, TEM, XPS, and photocurrent measurements.

KEY WORDS : Anodization(%=4}3}), Conduction band(7 %=tH), Photoanode(33] =), CdS(33}71=8),
WOs(4H:F8l 22 |ll), Hydrogen(F242)
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Fig. 1 Schematic view of direction of electron movement

a7) 9% Weto 2 gAY Abgate] 4
AAA gloll kA o7 15} @ TS A%3}
AL, of7]ef] e qUATF A FEHELS H
A5t FEd 4 Fa &S FIA7IA s
dof o3 AAHE A7 IO B4 | 549 &
Ao 2= AvkAQl oot g 1A
H T 83 & FsshriAzx FAE A
ey, Fig. 13} 2o] Axte] 580 @4 © 24
A TiO:9] xHES B3l Ti 5% AHORE 5271
HEAH o= cathode= Ad| ol upet TiO9] A=}

=
S Awel AATE AR A AgHow

e
TiOE T} =2 CdSeF v WOs 18]a [d=pzlst
Qo] 24 Pt A4kl
oA AR B35S oy W
Sl FAAZE TUE A 94 =4 B A

=
4384 ATE A%H0R AWRuA 9k

2. &#gUig =

TiO= 0.25mm F71¢] Ti foil(Hyundai titanium,
Korea)& AH&-sto] 20Ve] Mol A dafjzxo] 2%
£ 5C& dAA FAA17]12 05% HF(50%, DC
chemical) & Ha| A= A&ste] Azdch Fhd=
2 CuZ AFEate] 29 1VAH 20V7HA] 19SS 28

0
13

WO,/TiO,

CdS/TiO,

FHA HIETE FFAEEE ST Ptk Wel 9 &
s 2ol AFA¢l chloroplatinic acid(HaPtCls:
esar), Tungsten hexachloride(WClg,
Aldrich) & S £3ate] theFs =9 s
A& Az 2 % F52k8E E Tioo Ptad&
AT o7 AR8-3e] potentiostat(G300, w/PHE200
software, GAMRY instruments, USA)& A}-&3}o]
0.01A2] AFE 300% 59 =7 electrolyte deposition
(ELD)"& 2 &8tk TiOol B4 © Pti= 37}
2:(10% H, in argon)& AH&-38F] 500CA] 3¢ &
A& kA W AkstAl7]7] 918 O 270 450C
oA sbsl AAEE St TE T3 CdS+ TiOxel A
T2 cadmium acetate digydrate(Cd(OOCCH3)s+
2H,0, Alfa Aesar)®} sodium sulfide nonahydrate
(NapS-9H:0, Alfa Aesar)E SILAR(successive ionic
layer adsorption and reaction) ¥ o2 15 20,
30, 60cycles®] THst =2 HAE AEA L
Ny 27 350CeA dxe g Agssit. dx8E
et 7252 400ml/min EHFHA 2C/min®
235t 2A17F B REE AN $ A48 W
FAI AT

X/TiOx(X=Pt, WO, CdS)= SEM(Hitachi S-4700,
Japan)@} TEM(EM912 omega, carlzeiss, Germany)
< &3l T Sl e Ve REE ] R0
A ® w5 FuE 21893 XPS(K-Alpha,

Thermo Scientific)& 3 ¥4 ® 559 ZA3lol

Kooy 2o

Trans. of the Korean Hydrogen and New Energy Societ(2011. 10), Vol. 22, No. 5 657



(c) 0.2wt% WOs/TiO, (d) 60cycles CdS/TiO,

(¢) 0.2wt% PYTIO; ) 02wt% WO/TiO;

Fig. 2 SEM (a~d) and TEM (e~g) images of metal doped on TiO, (Continued)
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Fig. 2 SEM (a~d) and TEM (e~g) images of metal doped on
TiO;
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