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Influence of Oxygen Vacancies of WO; on Photocatalytic Activity for O, Evolution
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Abstract: A series of catalysts with different oxygen vacancies were obtained from WO; treated for different time
under H,0/H, reducing atmosphere at 500 C. The catalysts were characterized by XRD, XPS, DRS measure-
ments. The photocatalytic activity of WO; with different oxygen vacancies for O, evolution was studied. The re-

sults indicate that appropriate oxygen vacancies could improve the photocatalytic activity obviously.
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Table 1 Catalysts prepared at different reaction time
Time / h 0 0.5 1.0 1.5 2.0 2.5 3.0
Catalysts WO0,(CO) WO,(C1) WO0,(C2) WO0,(C3) WO,(C4) WO0,(C5) WO4(C6)

ILO /11,

P 1 TR A BRI 7R = 1A

Fig.1 Sketch of water vapor saturator

1.2 EUFHRIE

K H AR B 2% D/max2250 4 F s L X 414k
AT S ASCRGE AR o ) AR It 2% 1SR« AR L 40
kV, T/EH % 300 mA,Cu ! Ko 48 41 (1=0.154 056
nm), ARG, SRR Kratos 24 7 XSAMS00
H, 1~ BB SIS0 A it 11 2 T 26 1, FC 0BT 2% < UKk
U808 Mg Ko, &4 1253.6 €V,16 mA x 12 kV, %
Pras izl FRR, e 3% o0 s a8 FEAL T 5x107
Pa, LI T5 8% Cls=284.7 eV MEER B %, KL xL
W HriE H TU-1901 240 Al W36t BT (3 1S19-1
3Bk, BaSO, A5 LUARHE I MR) X AL 7)1 718
61 (DRS) 74T . WO, 1 2048 B0 AR N B 5 75 46 4R
A B2 w43 Bl i poc s, 5 vk R (1) HER
PRI 0.1 g 247 HEAL TR RE i BT 250 mL IR
i 20 mL 7K, 10mL KOH (100 g-L")#% ¥ ,10 mL K,
[Fe(CN)q] (0.25 mol - L)W , AN W2 3, ffi A it 58 4
B (2) A 10 mL H3PO, (p=1.68),5 mL H,S0, (5
mol - L)W, IEAT R A 2% ;(3) H KMnO, (0.02
mol » L) b ME S IR i 28t BRAT 5 7E(0.5~1) min

ARG RO A5 A AN HER PRI SRR i R
R B MEY T 250 mL #ETE R, SR 5 Rl RE 4R 1ok
(1).(2).3) kit AT . Fe s () TH5 S H5 B8

0,=3-V1/V, )
K. Ve T8 A0S B EY) BT IH #E KMnO, (0.02
mol - LB HEVE VR A 14 B (mL) ;

V2 5 A A R RE I I A KMnO, (0.02 mol -

LYAR W AR R (mL)

K I SP-2305 3SR €8 35 A3 (P it A 0 2% L G
SRR AR SA B 43T ) A T A Ak s R
/B
1.3 FMELEER

S5 7 2 R A P G IR s e s U e
JIE A (29 560 mL), JEIRE 250 Wi R AT, H &
WA 365 nm, K HTEF 560 mL (2818 K& 8 10
min PR FR L RBAR R TP AR, LR EE
T JE A B B 2 v, [l — 5 2 1 AR 51
FHL T HEZ AR Fe, SR FIE 3400 1 2 (5 A AL 550 PR 455
BVE IR KA IR B IAE 32 °C, 7 AR AR
AR AT
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B2 b4 Ak B WO, (C0).WO0,(C2) WO,
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Fig.2 XRD patterns of the catalysts
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Fig.3  XPS spectrum of WO5(CO)
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Fig4 XPS spectrum of WO;(C2)
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Fig.5 XPS spectrum of WO;(C6)
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Fig.6 UV-Vis Diffuse reflectance spectra of the catalysts
A: WO5(CO0), B: WO4(C1), C: WO4(C2),
D: WO4(C3), E: WO,(C4), F: WO4(C6)
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Fig.7 Band structure of WO; with oxygen vacancies
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Table 2 Oxygen indexes of catalysts

Catalysts W0,(CO) WOL(C1)
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WO04(C3) WO4(C4) WO4(C5) W04(C6)

Oxygen indexes 2.98 2.97 2.96
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Fig.8 Dependence of photocatalytic O, evolution
on irradiation time
Conditions: WO;, 8.0 g-L™'; pH=2.0; T=32 C;
¢,»=32.0 mmol - L7 light source, 250 W

high-pressure Hg lamp.
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Fig.9 Dependence of photocatalytic O, evolution on
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Conditions: WO;, 8.0 g-L7'; pH=2.0; 7=32 C;
¢,.»=32.0 mmol-L; light source, 250 W

high-pressure Hg lamp; irradiation time=12 h.
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