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Fig. 2 SEM images of C spheres (a), ZnO (b),WOs (c) and WO3/ZnO composite (d)
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Fig. 3 EDS pattern of WO3/ZnO composite
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Fig. 4 UV-Visit-NIR reflective spectra of ZnO, WO; and
WO3/ZnO composite with n(Zn):n(W) of 10:1, 8:1 and 5:1
on methylene blue
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Fig. 5 Degradation capacities of different materials on

methylene blue

2.5.2  BEAIS TR B R R 5

Kl 6 Fian i WOs/ZnO B A& AFITE— 2 K
R s [ P o2 it IV FF 55 3 1 55 A/ — T PR A e ot
TEE 6 AT LLE R, R WA (1 3 SR A HE TR
664 nm 4b. WAHIGH AT, WHEIELE 664 nm 4b
(IR SO R B AN T AR 55, DR AP BRI B, 7
WA YA B P A AR U AR 5 AR, WX E Ak
AT EEIR B e FI AT . 7EA AN G R 115
I A WS R SR R B, X R R
A G BEfEATE TS 2. 60 min J5 it Bt JLFEE A F
T FR R W ) IR AT U, 3K 5 B ARG B T R W L2 58 4
W A

—Initial solution
— 0O min
—20 min
—40 min
—60 min

80 min
—100 min

500 550 600 650 700 750 800
Wavelength/nm

6 AN WOs/ZnO & & A7) B A 10 HY S B 52
M|

Fig. 6 Effect of time on degradation of methylene blue by
WO3/ZnO composite
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Fig. 7 Effect of cycles on degradation of methylene blue
by WO3/ZnO composite
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Fig. 9 Photocatalytic mechanism of WO3/ZnO composite
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Synthesis of hollow WO3/ZnO compound nanospheres and
photocatalystic degradation on methylene blue
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(1. School of Materials Science and Engineering, Hunan University of Science and Technology,
Xiangtan 411201, China;
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Technology, Hunan University of Science and Technology, Xiangtan 411201, China;
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Hunan University of Science and Technology, Xiangtan 411201, China;
4. Hunan Provincial Key Laboratory of Advanced Materials for New Energy Storage and Conversion,

Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: ZnO/WO; compound semiconductor photocatalysts were prepared with carbon spheres as templates,
zinc acetate and sodium tungstate as reaction source. The phase, morphology, composition and microstructure of
the products were characterized by XRD, SEM and EDS technique. The results show that n-WOs/n-ZnO composite
has red shift of a strong absorption peak at 664 nm on methylene blue (MB) with the band gap of 3.64 eV. The
degradation rate of n-WOs3/n-ZnO composite on 10 mg/L methylene blue solution reaches 90% in 40 min and the
degradation finishes completely after 60 min. The WO3/ZnO composite photocatalyst shows excellent cycle
stability. The degradation process confirms to the one-order kinetic model and k:=5.58x1072 h™!. The research result
on the mechanism of degradation of WO3/ZnO composite shows that the energy level matching between WO;3 and
ZnO can form n-n heterojunction and benefit to enhance photocatalytic performance of WO3/ZnO composite due to
improving electron mobility and photo generated electron-hole pairs separation.

Key words: WO3/ZnO; hollow microsphere; nanoparticle; compound-semiconductor; photocatalyst
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