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| |
@ U B Bi,WO, (PDF#39-0256) (b)
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| | [ ] = JL_IL j\ b
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< =
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1 TBW-5. 4 Ff i AN [F A BE B A9 XRD 3£ (a) S AL HR B R 700 °C, AIE n(Ti) : n(Bi) tLESEH

TBW Ff Al 1) XRD % (b)
Fig. 1 XRD patterns of TBW-5.4 samples with different calcinated temprature(a) and TBW samples with

different Ti/Bi molar ratios calcinated at 700 °C
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(110) M (211) SR04, TIAE 26 Bk 23. 08° ~
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- 0:305 nm

Bi,WO, (133)

Pl 2 TBW-5. 4 FE5h 10 TEM (a) K i 25 80(b) &
Fig.2 TEM (a) and lattice fringe (b) images of TBW-5.4 sample

P& 3 A B E SR 700 °C BHAS 21 TBW-5. 4
FE G 22 T0 R I Mapping K. MK 3 A] LUE HRE &
FFEAE W, Bi, O, Ti 4 FhionZE, KA HELHE
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Fig. 3 Mapping images of TBW-5. 4 sample and each elements
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2.3 XPS &#f
Kl 4 SN #hb B BE S 700 °C B A5 B Y 4l

158.9
(a) Bi 4f

164.2

Intensity/ a.u.

1 1 1 1 1

Bi, WO, Fll TBW-5. 4 #£ & Bi 4f(a), W 4f(b) |
0 1s(¢)FTi2p(d) Yy XPS K.

(b) W 4f

Intensity/ a.u.

156 158 160 162 164 166 168 32 34 36 38 40 42 44
Binding energy/ eV Binding energy/ eV
529.9

Intensity/ a.u.

(d) Ti2p 465.7

Intensity/ a.u.

1 1 1 1 1 1

526 528 530 532 534 536
Binding energy/ eV

452 456 460 464 468 472
Binding energy/ eV

4 4 Bi,WO, Fl TBW-5.4 K51 XPS [
Fig. 4 XPS spectra of pure Bi, WO, and TBW-5.4 samples
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2.4 UV-vis DRS 434
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PR RB TR, A ORI PR T AT
t TiO, F1 Bi, WO, BYAE 56 B 430y 3. 12 F12.70
eV. Y TiO, Ml Bi,WO, FIZEHT 58 B 73 5141 A Butler
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&5 TiO, 1 Bi, WO, Y4850 A] W18 S SO (a) T RBZRLAE (b)
Fig.5 UV-vis diffuse reflectance spectra (a) and energy levels (b) of TiO, and Bi, WO,

HHLTIREG, HL4.5 eV, E, B FIREEAT 55 )
Y5 By =Eg+E, T35 Ti0, & Bi, WO, 1ELAbRifES
HLAR R 22 0 AL AR Th B BE R . Eg, (TiO,) =
-0.25 eV, E.(Bi,WO,) = 0.54 eV; E,,(Ti0,) =
2.87 eV, E,(Bi,WO,)=3.24 eV, & 5(b) /K.
M S (b) " LIEH, Tio, 5 Bi,WO, REZILHL, &
GG LA AR R S B RN, T I DG AR 8 T
WA, SR i -2 O A R s e

6 J4li Bi,WO,(a) M TBW-5.4 & &G4k
FIFEAS [F] $A A BER T A3 B MFE S (b ~e) 1Y UV-
visi® I G &l NEl6 nf LU B, 5 4 Bi, WO, # L,

1.6 |

1.2 |

0.8 -

Absorbance/ a.u.

0.4

0.0
200

300 400 500 600

A/nm
6 4li Bi, WO, A [HHuib B
EIE T EIM TBW-5. 4 A 6L
() UV-vis 8 St ]
Fig. 6 UV-vis diffuse reflectance spectra of pure Bi, WO,

700

and TBW-5.4 complex photocatalysts with differents
calcinated tempratures
(a) Pure Bi,WO,; (b) 500 C;
(¢) 600 °C; (d) 700 °C; (e) 800°C

TBW-5.4 & AHEALFH (b ~ ) Yeii i i 8 [ W 8. 40
B, HAE 400 ~550 nm AT FE D MCRE ) dL ] 2
WO, ZAE R, TBW-5. 4 & Ak A BEAE Al
DUETR R e 4l Bi, WO, B B fb g, AR
i Khan @735, Al 43514538 500 °C (b) | 600 °C
(¢) . 700 °C (d) 1800 °C () FrAb H 5 FE i iYW I
Wi or W)k 482, 490, 521 H1 470 nm. BJ 15 4f
Bi,WO, #tL, TBW-5. 4 & & AL 75 B W et i1 2
RE—EBRELAR, XA HeH 08 G410 (Tio,
H1 Bi, WO, ) FIRETT S8 B RN A 5 5 I H AAKb R
700 CHY, 1532 ICH T eL B R EE fe K, ARl
TERERAE . AR A At BE 5 Ak 9 RN
YIADG, B, 45 SRR 7E /] WOG BT, 700
CHULFRS Y TBW-5. 4 B G YERE 7T BE R,
2.5 SefEL RS

DAYk MB IS Y, BRI 700 C #uih
PRAL Bi, WO, DL n(Ti) : n(Bi) LAY TiO,/
Bi, WO, #ERh AT WO CEAL PR RE, 45 RNk 1
. NEFR AT LIAE W, 4 Bi,WO, X MB A % fif %
ARAK, o] WYGHRES 180 min B, [&f#ZRIUGA 6.62%
BtiZE n(Ti) : n(Bi) HLEAE K, Ti0,/Bi, WO, 44K
SRS O] WIEEARAETIXT MB BGRE R SCR Se T =
SRR, e S 180 min B, £ HRE 5 161k
AR AR, TBW-5. 4>TBW-4>TBW-8>
TBW-16 > TBW-3. 2, [& i 2= 4% % J 80. 0% .
78.48% . 30.0% . 13.35% A1 7. 62% . %45 F Ui
n(Ti) © n(Bi) AEX & A b 06 A AL 14 BE &2 i
MWK, HM n(Ti) : n(Bi)=1 :5.4 K, 53K
TBW-5. 4 K56 MB 1RG22 d5 1.
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1 Y8 180 min, 4 Bi, WO, BA[E n(Ti) : n(Bi) Lb{ER TiO,/Bi, WO, & 700 ‘CH4bIE 53+ MB HIRf & 2%
Table 1 Photocatalytic degradation of MB over pure Bi, WO,(700 °C) and TiO,/Bi, WO, samples (700 °C)

with different Ti/Bi molar ratios after 180 min irradiation

b TBW-16 TBW-8 TBW-5. 4 TBW-4 TBW-3.2
ure
Sample Bi WO n(Ti) : n(Bi)= n(Ti) : n(Bi)= n(Ti) : n(Bi)= n(Ti) : n(Bi)= n(Ti) : n(Bi)=
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Visible light

Intermediat

CO.; +H,0

HO -

Intermediat e———t» CO, +H,0

& 7 Ti0,/Bi, WO, 91K 57 B4 oG L HLIE

Fig. 7 Photocatalytic mechanism of the TiO,/Bi, WO, nano-heterostructure
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Preparation and Visible-light-driven Photocatalytic
Performance of TiO, /Bi,, WO, Nano-heterostructure

MA Zhan-Ying, LI Xiao-Bo, DENG Ling-Juan, FAN Guang
(College of Chemistry and Chemical Engineering , Xianyang Normal University , Xianyang 712000, China)

Abstract: TiO,/Bi, WO, Nano-heterostructures with different Ti/Bi molar ratio were successfully prepared by a sim-
ple co-precipitation method. The crystal structure, morphology, constitute and photo-absorbance of the obtained
samples were characterized by XRD, HR-TEM | XPS and UV-vis DRS techniques. The photocatalytic performance
of the TiO,/Bi, WO, nano-heterostructure was evaluated by degradation of methylene blue ( MB) solution under vis-
ible light irradiation. Results indicated that when calcination temperature was 700 Cand n(Ti) : n(Bi) = 1 :
5.4, TiO,/Bi, WO, can achieve the decomposition of about 80.0% MB in 180 min, which was as 12 times as that
of pure Bi,WO,. The enhanced performance could be attributed to band overlap effect of TiO, and Bi, WO, , which
promoted the effective separation of photogenerated charges.

Key words: Bi,WO;; TiO,; heterostructure; photocatalysis



