%522 %5 5 ) HFEEBRERFIR 201245 1
Vol.22 No.5 The Chinese Journal of Nonferrous Metals May 2012

TEHES: 1004-0609(2012)05-1352-08

WO;-TiO, E & T L IKEIHI & B H B %R

gEs A LA F ke

(1. F R (B T2EBE, Kb 410083; 2. K% A4 REMEAE HE LSRR, Kb 410083)

W OZE. LUKRRIUIE TR AR B R E N S5Ok, SR KRR 525 WO-TiO, JGfEALF. FIRT X GEERATI
(XRD). F4ifi 7 W AUBI(SEM) LR IIAABET) NI Ah—1] UL S JFH(UV-Vis DRS)AET-BOM HEAL R 25 K Rt 2
PERERITRIE . 45 EW: WOs-TiO, H A2 AT TiO, HBLERT 2, K5B2)5E i1 WOs-TiO, 2 BRI 414,
RLARAE 320 nm Ze47, FORIARM A5, HLREBRIFE L2550 4 40.95 mP/g A1 16.91 nm, WO5-TiO, 4
SRR AM-AT WSO S TIO, FIZLRE 4T 50 nm, IF7E 400~500 nm AR JaREAR A MO) K BoR: &
1 80 min YIS, WOs-TiO, 551 FARAE S ANFIa] WG T o6 FHRERE AR AE 220700 2 99.2%F1 81%, 1] TiO, X
h 64%F1 25%, HAEZAMITT WG T WO,-TiO, 541 SR A A1 H0or il A& TiO, 1 3.2 M1 4.9 fis i di o
KR WOs-TiOy; Z0Bk; KRR ShFafR

BRESES: 0643; 0644 MEkRERD: A

Preparation of composite WQO;-TiO; hollow spheres and
its photocatalytic properties
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Abstract: Composite photocatalysts WO;-TiO, hollow spheres were prepared by hydrothermal-template method using
tetrabutylortitanate and ammonium metatungstate as raw materials. The structural and optical properties of WO;-TiO,
were characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM), BET analysis and ultraviolet-
visible diffuse reflection spectroscopy (UV-Vis DRS). The results show that TiO, in the WO3-TiO, hollow spheres is in
anatase phase, the calcination of these composite particles results in the fabrication of WO;-TiO, hollow spheres, the
diameter of the composite photocatalysts is about 320 nm with uniform particle size distribution. The specific surface
area and average pore diameter of the hollow spheres are 40.95 m%g and 16.91 nm, respectively. The main absorption
edges of the WO;-TiO, hollow spheres are red-shifted about 50 nm and there is an absorption in the wavelength region
from 400 to 500 nm compared with that of the TiO, hollow spheres. The photodegradation of methyl orange (MO) was
used to evaluate the photocatalytic activity of the catalysts under UV and visible light irradiation. 99.2% and 81% MO are
degraded by WO;-TiO, hollow spheres under UV and visible light within 80 min. Under the same conditions, only 64%
and 25% MO can be photodegraded by TiO,. The apparent rate constant of WO3-TiO, composite semiconductor material
is significantly increased, which is 3.2 and 4.9 times as that of the TiO, material under both UV and visible light
irradiation, respectively.
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Fig. 1 SEM (a) and TEM ( b) images of carbon sphere

template
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Fig. 2 SEM images of WOs-TiO, spheres without (a) and
with (b) ultrasound treatment
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Fig. 3 XRD patterns of WOs-TiO, (a) and TiO, (b)hollow

spheres
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Fig. 4 Diffuse reflectance UV-Vis spectra of TiO, (a) and
WO;-TiO, (b) hollow spheres

>
(9N

g
=
.

(ahv)?/(eV+cm™)?
;

L.Of a— TiO;
b— WOs-TiO,
1
0.5F [
. L . : L
2 3 4 5 6

hvleV
5 TiO, fIE A WOs-TIO, &0 ER[K(ahv) " 5 hy [ F

Fig. 5 Relationship between (ahv)"?

of TiO, (a) and WO5-TiO, (b) hollow spheres

and photon energy (hv)

WM TiO, FIZEHRER N 3.2 eV, 1T WOs 25 R &
2.8 eV, WETEMINE S WO,-TIiO, LBk e
HAK T TiO, (s 2)BERBAR i o 25 (5%, ] BEJE
JERRAB AP0 3)fE WOs-TiO, 23 DBk I il # ik Fi o
AR TR T 4808407, MARTYANOV 257 RIS R B
AT 24 R AR T WG DX R

24 LEER@ANFLESH

6 Ji7s 4 TiO, A1 WO;-TiO, A1t 1) N, W B —Jlid
Bt RfLAE AT I . B 6 FTLLEH: WOs-TiO,
T THO, A i 18 VR o RT3 o 50 26 A A B 3R B0 [+
N IVIERER Z4(BDDT 733K), (EAHXET) plpo(po M
WAL T A 0.6~1.0 56 0 [ A H B A 128 1 s 5
I, UERAPIRIEE i A A FLEE M, AR BIH L%
AT D AT DIIE X — f . LA 20 A P T A
Fith: WOs-TIiO, I LL R IR FLA2 5390k 40.95
m’/g F116.91 nm. 52 HIXRE, TiO, i LK BT
KL, BERHITE 1.

2.5 WOs-TiO, By el 1% 5E

WO;-TiO, 161 A1 B 25 AR a] WL
HEAL P it FH A (MO K AN, A PRUE G HEAL PR RE PEAN
MTEENE, X MO BT AN IR 007 6 5 R
T, 25K 80 min PN, FEANIIRE AL
HAWWCRUR AT, HIEE (125 mg/L)fh
SRIRFEAAL: TSRS G S T, FEERS IR L
BAIG 20%, 15 BH PR RS e AN AL 70 HLAT ] o
HEURHE D0 AR A 3 s AR RAMC U, BT
MO FAT GRHMBAE T2 R AR 43 o0 il o RO



1356 A G EE R

2012 4E 5 H

Pore diameter/nm
= — Adsorption
201 e — Desorption

120

_ﬁé, @
g

21008 < 0S

‘O‘[) ?Q

M'E mcE) it

5 80r 2,

s |3

2 ol 2o

= 60F =

[+

2 40r 020 40 60 8 100 120

S

<

=

o

0 02 04 06 08 1.0
Relative pressure, p/p,

=
T

[
T

&

[S)
T

601

T T
Pore volume/(10cm?-g™'snm™")
w

401 20 40 60 80 100 120

APore diameter/nm
= — Adsorption
20 — Desorption

Quantity adsorbed/(cm3-g™)

=

0 0.2 04 06 08 1.0
Relative pressure, p/p,

6 FEh TiO, A1 WO3-TiO, 5 /Lo BRI N, W B3t B il Ze A1
FLAR S A1 P (H )

Fig. 6 Nitrogen sorption isotherms and pore size distribution
curves (inset) of TiO, (a) and WO;-TiO, (b) hollow spheres
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Table 1 Specific surface area and average pore size of WO;-
TiO, and TiO, hollow spheres

Sample SBET/(mZ-gfl) D/nm
TiO, 37.52 15.01
WOs5-TiO, 40.95 16.91
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Fig. 7 c/cy—t curves of photocatalytic decomposition of MO

under UV irradiation on samples of pure TiO,, WO;-TiO,
hollow spheres and bank
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Fig. 8 Kinetic curves of In(cy/c)y—¢t of MO degradation of
WO;-TiO, and TiO, hollow spheres and blank under UV

irradiation
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Fig. 9 c¢/cy—t curves of photocatalytic decomposition of MO
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