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Fig.1 FE-SEM top and cross-sectional images of TiO, nanotube
arrays anodized under 20 V for different time: (a) surface,

20 min and (b) section, 1 h
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Fig.2 Effect of anodizing time on the degradation of methyl
orange and removal of COD: (a) the degradation of

methyl orange and (b) the removal of COD
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Fig.5 XRD pattern of TiO, nanotube arrays after electrochemical

deposition of CdS

2.4 CdS &1 TiO, WK EFETI B L X1

Pl 6 3 7% H CASAE i il J5 TiO2 40 K 45 B 51 %o Y 3k
B3 AU CdS J5 Tio, 4K A MR TH . ki i 35 B Wil 6 LA S  COD 2 BRI ARG Bt o N Th AT DL
HAL B TTRACAS 2 5, TiO, 48K B 47 6 A A

Fig.3 FE-SEM top (a) and cross-sectional images (b) of TiO, ,
nanotube arrays after electrochemical deposition of CdS ﬁ'é ?% %U T Eﬁ E%E'E% , H %%ﬁ E‘] ]%ﬁ@ K 57, l%% %— @J

100
Ti —=—Modification by CdS a
Element w/%  at% R0 - —s—No modification
OK 2086 4442
= SK 042 0.44 &
= CdL 0210  00.64 8
z TiK 7662 5450 ‘3‘2 60
é) Matrix Correction ZAF =}
2 - .2
»5 _S 40 F
g
Ti L
o scd Jh 20
1 3 5 7 9 11
O 1 1 1 1
Energy/keV 0 30 60 90 120
B4 ARSI CdS R TiO, 4k & M5 EDS fg il 100 o
Fig.4 EDS pattern of TiO, nanotube arrays after electrochemical - +M0dlﬁc?t.l on .by Cds
S g80F —*No modification
deposition of CdS 8
©]
S 60
t EDX & il (1 B 4) T LA HY L CdS 18 1 J5 11 TiO, z
AR HESIBR T Tiv OJCE SN, G REKCd. SH s 40r
i Ny [y — 39 > =1
FhocE . BB AT, XA 0 ER 4L T B 4 5 2
N N N N7AN N A M i
W11, Ui S K BORL 2 LLCAS I T A7 1 . th4h,
LR XRD I 73 4T, 22 B CASRIURL R 2 TR 7E 4 oK 0% 35 %5 5 0

BRI, JEARBEANTIONN AR S A%, ARt &5 wT LA
F Y TIOLE25° (U AR ) R 2704 £ 47 ) b (4% AE 47T S e
FECASTUR R 5 BeA A B 224 . B 1 7E26.55, 30.75, Bl 6 CdS 512 J X FHE R A % LA S COD 2 3 1) 3% i
52.16, 54.67°H LI — R AEFHEVE, B N AT T Bl &R Fig.6 Effect of modifycation by CdS on the degradation rate of
CASTE(111), (200), (311)H1(222) 8 ifi i AT wa, methyl orange (a) and removal rate of COD (b)

Reaction Time, t/min



557 W

B UESE: CdS EH TiO, QKBS ] 5 SO HEALPERERIT ST

* 1241 -

76.4%(l 6a), COD ] Z:Br % H 49%42 = 21 70.6% (&
6b).CdS HIRERTE o 2.42 eV, A WA /N T 425 nm
OGNS, CdS s i i s B SR UK 21 50
o, PEARAE G- XT, BT TIO, BT B HLAL T CdS
S, B CdS 5 i L T2 S U ) 5 v LA
TiO, F47, 1M CdS Wty o iy 2 7B e Ak, AT A
TC-HL PR BN A B, WA TR T E S,
MR K = A R D e Pl BE . Ik oh, CdS &
A TiO, - F ARG AT LT kgl CdS S = A: 16 i ok
m%[lz,w]o

3 &£ it

1) B E R FHAR S IETE 0.5%HF K30 il %
(1) TiO, UK B 51 AT 58 R (KBRS K o 9K (R
W I T ) S A S 388 I 5 ORFEANAR o BHA A AL IS TR] 4 20
min B, GPKE KA 390 nm LI EKZE 1 h
I, Ak i R %] 500 nm bl 25 BHARSEAL IR 8] 7
SE, YRR BRI, TiO, 40K BEA % F B A
PO K (R G AR A AR F 39 i

2) R HAAATURNE, FE TiO, 41K FES(20 V,
1 h)Z1fiv] L5 351 0 A i) CdS K iiks . &1
Ja AUKAE FER DGR R W & v, SRR )
M 57.1%4¢ F 8 76.4%, COD 12 % 1 49%4 i £
70.6%.
S 3k References
[1] Fujishima A, Honda K, Nature [J], 1972, 238(53~58): 37
[2] Carey J H, Lawrence J, Tosine H W. Bull Environ Contam

Toxic[J], 1976, 16(6): 697

[3] Sukharev V 1, Kershaw R. Photochem Photobiol A[J], 1996,
98(3): 165

[4] Yan Xiuru(Fi75 4fi), Li Xiaohong(Z=MR4T), Song Kuangxiu(F
% 75) et al. Technology of Water Treatment(7KALBEHA)[1],
2000, 26(1): 42

[5] Liu Ping(Xl ~F). Acta Physico-Chimica Sinica (4422
#)[J1, 2001, 17(3): 265

[6] Shen Weireng(ik i), Zhao Wenkuan(¥X 3L 5%), He Fei(%t
K) et al. Progress in Chemistry(1t.2# 3 J&)[J], 1998, 10(4):
349

[7] Wu Yu(R ). Catalytic Chemistry(fi {16 2%)[M]. Beijing:
Science Press, 2001: 68

[8] Guan G Q , Kida T , Kusakabe K et al. Applied Catalysis
A:General [J], 2005, 295: 71

[9] Tao Haijun(Fd i %), Qin Liang(Z% =), Wang Ling(+ 1) et
al. The Chinese Journal of Nonferrous Metals(+ &G 448
23R)[J1, 2007, 17(5): 693

[10] Tao Haijun(FgiE %), Fabrication and Properties of TiO,
Nanotube Arrays Prepared by Anodic Oxidation TiO(TiO,
g oK & B H1 1 BH A AR AL 2% & 1 i F 90)[D]. Nanjing:
Nanjing University of Aeronautics and Astronautics, 2008

[11] Siguang Chena et al. Journal of Photochemistry and
Photobiology A: Chemistry[J], 2006, 177: 177

[12] Lee J, Park H, Choi W. Environ Sci Technol[J], 2002, 36:
5462

[13] Wu Fengxia (54 #5), Yin Hairong(% %), Yang Yong(#
) et al. Foshan Ceramics(ffi 111 ¥ &)[J], 2001, 11(6): 10

Fabrication and Photocatalytic Properties of TiO, Nanotube Arrays Modified by CdS

Xue Feng,Wang Ling, Xue Jianjun, Bao Zhuguo, Tao Haijun, Cao Zhibing
(Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: Titanium oxide nanotube arrays were fabricated from a pure titanium foil with invariable anodizing voltage. CdS nanoparticles were
then deposited upon the TiO; nanotube arrays by electrochemical deposition method. And it was used to degrade the methyl orange.
Results showed that CdS nanoparticals were evenly distributed upon the surface of the nanotube arrays and the doped nanotube arrays has
better photocatalytic properties. The degradation of the methyl orange increases from 57.1% to 76.4% and the removal of the COD
increases from 49% to 70.6% after 2 hours of irradiation.
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