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Fig.1 FESEM images of TiO, nanotube arrays: (a) top surface

views and (b) cross-section view

44 %
Ti
S
©
>
>
c
(5]
=
8 Ti
-
" ol 1 l 1 1 1 1
2 4 6 8 10 12 14 16 18 20

Energy/keV

K2 TiO, 4 KE [ EDX REiE
Fig.2 EDX spectrum of TiO, nanotubes
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Fig.3 Surface morphologies of different stages of TiO, nanotube
arrays formation anodized at 60 V: (a) 10 s, (b) 60 s,
(c) 200 s,and (d) 2 h
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Fig.5 Transient photocurrent response of TiO, nanotubes
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Fig.6 Hydrogen evolution as a function of irradiation time of

TiO; nanotubes

LRNERG TN, 2R WA SIS ) 45 1K) TiO, 94K A8 I Bl 8]
WG AT YEBAS E o IR, 72T AN AT o R4
PEFIRI AT, A e SR R A5 20 - A R A
TSI T RCRARBERE I S WK U H . — 4
AP 40K S5 e A v per S 3 1 PR A%
fle it 7oA - O AT R 8, RORFEAR 7O
-2 O R A LA, Imd s 7S .

3 &£ ip

1) B PR RS T — S A TR TiO,
YA ER], BRIT T TiO, QKA 7E 2 — W FE ARV P 11
AR R BL TiO, K GBI, R A X =
HL A 25 i 3 A 7K A LS

2) JoHMIN L BT R AR R K B ' R
T, TiO, 4K [ HL I %5 B 6.51 mA/em?, JGIE 1
h 72 & 5% 108.9 pmol/cm?,

238 3k
[1] Fujishima A, Honda K. Nature[J], 1972, 238: 37
[2] Li Y, Lu G, Li S. Chemosphere[J], 2003, 52: 843
[3] Abe R, Sayama K, Arakawa H. Chem Phys Lett[J], 2003, 371: 360
[4] Patsoura A, Kondarides D I, Verykios X E. Catal Today[J],
2007, 124: 94
[5] Palmas S, Polcaro A M, Ruiz J R et al. Int J Hydrogen
Energy[J], 2010, 35: 6561
[6] Wang G, Wang H, Ling Y et al. Nano Lett[J], 2011, 11: 3026
[7] Singh A P, Kumari S, Shrivastav R et al. Int J Hydrogen
Energy[J], 2008, 33: 5363
[8] Kim C, Moon B K, Jeong J H et al. Mater Sci Eng[J], 2007, 27:
1343
9] Isley S L, Penn R L. J Phys Chem C[J], 2008, 112: 4469
10] Uvarov V, Popov |. Mater Charact [J], 2007, 58: 883
11] Zita J, Kry'sa J, Mills A. J Photoch Photobio A[J], 2009, 203: 119
12] Nakajima A, Nakamura A, Arimitsu N et al. Thin Solid
Films[J], 2008, 516: 6392
[13] Li Guangzhong(Z:) i), Tang Huiping(i% ¥ ), Zhang
Wenyan( 5k 3 EZ ) et al. Rare Metal Materials and
Engineering(}if 4 )8 #kL 5 TF2) [J], 2013, 42(12): 2341
[14] Sun 'Y, Yan K P, Wang G X et al. J Phys Chem C[J] 2011, 115
(26): 12844
[15] Rani S, Roy S C, Paulose M et al. Phys Chem Chem Phys[J],
2010, 12: 2780
[16] Wang D O, Liu L F. Chem Mater[J], 2010, 22: 6656
[17] Tao Jie(Md #%), Tao Haijun(F@# %), Bao Zuguo(tu4H &) et
al. Rare Metal Materials and Engineering (}i 5 & @Mkl 5
T#%) [J], 2009, 38(6): 967

References

[
[
[
[

Preparation of TiO, Nanotube Arrays for Photocatalytic Hydrogen Generation

Sun Yan', Yan Kangping®
(1. Chengdu University, Chengdu 610106, China)
(2. Sichuan University, Chengdu 610065, China)

Abstract: Highly-ordered TiO, nanotube arrays were synthesized by anodic oxidation of titanium foil in ethylene glycol electrolyte. The
morphology and element composition of the TiO, nanotubes were characterized by SEM and EDX, respectively. The growth process of the
TiO, nanotubes was also discussed. The results indicate that the formation of TiO, nanotubes is a transformation process from nanoporous
structure to individual nanotube arrays structure. Moreover, efficient hydrogen production with low energy consumption is achieved using
TiO, nanotubes as photoanode in the two-compartment photoelectrochemical (PEC) cell, in which the photovoltage of TiO, cooperates
with a chemical bias produced by the pH difference between acidic electrolyte and alkaline electrolyte to reach the voltage of water
splitting. Without any external applied voltage or sacrificial agent, the photocurrent density TiO, nanotubes is 6.51 mA/cm? and the
hydrogen production rate of 108.9 pmol/cm? is obtained under solar light illumination for 1 h.
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