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Preparation of WO3/TiO, Nanorod Composites and Its Photocatalytic Activity

LIU Yang', WANG Sheng"”, WANG Tao®, XU Zhanglian®, CHEN Wenxing®, JIANG Jie?, WEI Jianhong®

'Key Laboratory of Advanced Textile Materials and Manufacturing Technology of the Ministry of Education,
Zhejiang Sci-Tech University, Hangzhou 310018, Zhejiang, China
Hangzhou Research Institute of Chemical Technology. Ltd. Co, Hangzhou 310014, Zhejiang, China

Abstract: TiO, nanorods (TiO,-NRs) with high specific surface area and excellent photoactivity were prepared by a hydrothermo-calcination
method with TiO, (P25) precursor. The effects of calcination temperature on the morphology, crystallization, specific surface area, and
photocatalytic activity of TiO,-NRs were investigated. The TiO,-NRs sample calcined at 400 °C had the highest photocatalytic activity and
was used as the support to deposit WO; nanoparticles by a sol-gel method to prepare the supported composite photocatalyst
(WO3/TiO2-NRs). The photocatalyst samples were characterized by transmission electron microscopy, energy dispersive X-ray spectroscopy,
and X-ray diffraction. The photocatalytic activity evaluation exhibited that the 2%WO3/TiO,-NRs sample had the highest activity, which was
5 times that of P25. The decolorization experiment for rhodamine B solution (1 x 10~ mol/L) indicated its excellent decolorization perform-
ance. The reaction mechanism over the composite catalyst was discussed.
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1.1 WO,/TiO,-NRs Byl &

225 SCHR 18] 4 Bk R 49 K 3. K 0.6 g TiO;,
(P25, 74 [ Degussa 2 ml) 44 K ki ¥ fin A £ 60 ml
NaOH ¥ ¥ (10 mol/L) i 75 43§ 30 min, &k %4 ¢
12 h 5 8 22 R DU L0 A AN A /K s Y 58
Hr, T 150 °C J B 48 h. 35043 3 Ji K i ) i 4t
K Z R, 1 0.01 mol/L HCI VG 4%, 7 8 4t
KVEZEHE. FE B0 )R, T 80°C B8 T, I 13
ERIR 20K . FEKIR 44K % T 400 °C 5 ke 2 h, RIS
TiO,-NRs 2544
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Fig. 1. TEM images of the samples calcined at different temperatures. (a) 80 °C; (b) 300 °C; (c) 400 °C; (d) 500 °C.
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2 9 AN [ L B AR A PR EK TR 94 K 45 1Y) XRD
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Fig. 2. XRD patterns of the titanate nanotube samples calcined at
different temperatures. (1) 80 °C; (2) 300 °C; (3) 400 °C; (4) 500 °C; (5)
600 °C.

R 1O AN TR A Ak BRI 44 K A 1 LE i A
H1 & AT DL, Bt 5 R AL BRI S A BT, BRI B T AR
KR BE B/ 24 A ik R S O 600 °C I, B4 KK LR
[ 55 P25 AHIE.
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Table 1 Specific surface area of the titanate nanotube samples cal-
cined at different temperatures.

Annealing temperature (°C) Ager/(M?g)
P25 35.9
80 320.2
300 310.6
400 233.6
500 149.8
600 56.9

3 Ty AN [l il JEE FA AR B I BT B K A i 1) D'
AL Tk (LA iR 5% (B2 50) 1) LR R T
CO, Jyfihr). i m] L, oA 28 $A Ak B ) BRI 40 K 7
(R P 80 °C T B AE i) A B A RADefiEfLin 1k, &
300 °C AL FR )5 , #F dh BLAR R DL — e e AL IS 1,

400

CO, amount (umol)
N w
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Fig. 3. Photocatalytic activity of the titanate nanotube samples
calcined at different temperatures. Reaction conditions: 40 mg
catalyst, 4 ml 0.9 mol/L acetic acid, 500 W UV light, 25 °C.
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Bl 4 WO,/TiO,NRs # 5 TEM B R
Fig. 4. TEM images of the WO,/TiO,-NRs composite sample.
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Fig. 5. EDS spectrum (a) and XRD pattern (b) of the WO3/TiO,-NRs
composite sample.
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Fig. 6. The effect of WO; loading on photocatalytic degradation of
methanol over WO3/TiO,-NRs. (1) P25; (2) TiO,-NRs; (3)
1%WO3/TiO,-NRs; (4) 2%WO4/TiO-NRs; (5) 5%WO3/TiO,-NRs; (6)
7%WO,/TiO,-NRs; (7) 10%WO,/TiO-NRs. Reaction conditions: 40
mg catalyst, 4 ml methanol/H,O solution (volume ratio = 1), 500
W UV light, 25 °C.
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Fig. 7. The effect of WO; loading on photocatalytic degradation of
RhB over WO4/TiO,-NRs. (1) P25; (2) TiO-NRs; (3) 1%WO,/
TiO-NRs; (4) 2%WO3/TiO,-NRs; (5) 5%WOs/TiO,-NRs;  (6)
T%WO,/TiO,-NRs; (7) 10%WO3/TiO,-NRs. Reaction conditions: 40
mg catalyst, 5 x 10~ mol/L RhB solution, 500 W UV light, 25 °C.
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Fig. 8. The photocatalytic mechanism for WO3/TiO,-NRs composite
system.
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