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# 30. 4 mL Jo/K LEMAF) 35. 2 mL £KPR T g H il
FHIA A 5 L 30. 4 mL JG/K ZEE A E] 180 mlL 22
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A BRGMAE B rp SR 2 ~ 3 /s, IR
REDFE 2 h (RS A 60 °C H=E i) 15 % TiOF,
B, TR T FRfk. KRk 1 d 19 TiOF, BEe s 2
100 °C 3 K4 s e R T B JE 2Rk
CWERIZ PRI 3 U, T 100 °C 8 KT 448 LT
W J5 458 TiOF, ¥ £
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PR 22 5] 28 WY JSM5800 8 4714 i 1 8 3%
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ASAP2460 I L R AR FISLAZ A 2 77 K T A
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(BET) A R . F] ] Barrett — Joyner -
Halenda ( BJH ) #5750 D 25 15 W BfF il £ 45 21 FL AR 43
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2 H#R 5tk
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2.1.1  RULIE RAe dh 4518 3B
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Fig.1 SEM and TEM micrographs of the catalysts
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2.1.2 s AEH
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B TE 20 =23. 6° 48. 1°F1 54. 2045 b Y i3 T B
b AT S | X BB U () {37 B 35 5 TIOF, B XRD #RifE
R (08-0060 ) AHXJ I, 1fif 23. 6° &k {4 WX 1. WO,
(9 XRD bR Fr (32-1395) , H B A8 55 i B A
SCELE T ] 45 B TIOF,/ WO, &2 4 O 4 4k 577 LA
TiOF, fhi& R EEY T, H446 TiOF, 5 WO,/TiOF, &
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Fig.2 XRD patterns of TiOF, and the WO,/TiOF,

JCPDS:32-1395

photocatalyst
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Fig.3  Adsorption-desorption isotherms of
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Table 1  Specific surface area and pore size of
WO,/TiOF, and TiOF,
fEfk 57 Sger/ ( m’ °g - FLAE KN/ nm
WO;/TiOF, 183 3.54
TiOF, 28 5.9

2.1.4 CRROREME

& 4 4 TiOF, \WO,/TiOF, & & AL 5 UV -
vis DRS &, & 4 (a) AT HIFE 5550k B (220 ~ 400
nm) WO,/ TiOF, ¥ TiOF, S M AT BT a5 , (H7E 400 ~
800 nm [T WG IX ], WO,/ TiOF, 5 A4 4k 7 195
W 2 A TiOF, 3858, ] WO, 55 TiOF, & &K
FIESR T TiOF, (] WoEma R e 1, HhIE 4(b) Al LA
F 4l TIOF, S 58 R 2. 67 eV, B A AL Y
AT RN 2,51 eV, ARG (1) T Mk
Pt BH R 494 nm, RIS A AL 0T K ORF
494 nm P AT WC K .

E,=7 (1)

L E, B SERE A ORI, b D B
HEL(6.626176 x 107 J+s) ¢ NG (2. 997 924 58 x
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L L 1 L 1 1 1
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Fig.4 UV-vis diffuse reflectance spectra and bandgap of
TiOF, and WO,/TiOF, photocatalysts
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Fig.5 Photoluminescence emission spectra of TiOF, and

WO, /TiOF, photocatalysts
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Fig. 6  Photocatalytic performance of TiOF, and WO,/TiOF,
photocatalysts under visible light irradiation for RhB

degradation
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Fig.7  Photocatalytic performance of WO,/TiOF, photocata-

lysts for RhB degratation under different irradiation
conditions
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Preparation and photocatalytic activity of TiOF, and
WO, /TiOF, photocatalyst

HOU ChenTao SONG QiaoQiao

(College of Geology and Environment, Xi’an University of Science and Technology, Xi’ an 710054, China)

Abstract; WO,/TiOF, composite photocatalysts have been prepared by a hydrothermal route using butyl titanate,
hydrofluoric acid, absolute ethanol, sodium tungstate and cetyltrimethylammonium bromide as raw materials. The
structures of the composite photocatalysts were characterized by XRD, SEM, TEM, UV-Vis and PL techniques.
The photocatalytic performance of the TiOF,/WO, composite catalyst was investigated using the decolorization and
degradation of rhodamine B as a probe reaction. The mechanism of decolorization of thodamine B was investigated
by monitoring its UV-Vis absorption spectrum. The results showed that doping with WO affects the crystal morphol-
ogy of TiOF, and increases its specific surface area. It thus provides a contact point and space for the degradation of
rhodamine B at different levels, and reduces the band gap and the recombination probability of the electron holes.
As a result, the photocatalytic activity is enhanced. When a composite catalyst (0. 1 g) was dispersed in a rhoda-
mine B solution with an initial concentration of 10 mg/L. under solar light irradiation, the degradation of rhodamine
B reached 96% after 2. 5 h, confirming the excellent performance of the composite catalyst. This work shows that
the TiOF,/WO, composite photocatalyst has good prospects for application in solar photocatalysis.

Key words: WO,/TiOF, ; rhodamine B; dye; photocatalysis; visible-light
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