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Abstract: Bi,WOg nanosheets with highly efficient photocatalytic activity under visible light irradiation were prepared by a hydrothermal
method using Bi(NO;);'5H,O and Na,WO;:2H,0 as starting materials and citric acid as the chelating agent. The properties of the
as-prepared samples were investigated by X-ray diffraction, field emission high resolution transmission electron microscopy, Raman spec-
troscopy, and UV-Vis diffusion reflectance spectroscopy. The photocatalytic properties of the Bi,WOg catalyst were also investigated. The
results show that Bi;WOs nanosheets with orthorhombic structure can be obtained by adjusting the pH value of the reaction system. Com-
pared with the Bi;WOg catalyst prepared without citric acid, the Raman bands of the nanosheets assisted with citric acid present blue shift
and show a significant red shift in the absorption band and its band gap was narrowed to 2.55 eV. The pH value of the reaction system is the
main factor affecting the visible light-driven photocatalytic activity. The Bi;WOg sample prepared at pH = 7.0 shows a higher photocatalytic
activity. Over this catalyst, the 100% degradation of methyl orange solution (10 mg/L) is obtained after visible light irradiation for 15 min. In
addition, after 5 recycles, there is no significant decrease in its photocatalytic activity, indicating that Bi,WOgis a stable photocatalyst for
degradation of methyl orange under visible light irradiation.
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Fig. 1. XRD patterns of different Bi,WOg samples. (1) B,WOg-7(0);
(2) B,WOs-5; (3) BoWOs-7; (4) B,WOg-9. The number 5, 7, or 9 after
Bi,WO; means that the sample was prepared with hydrothermal solu-
tion at the pH value of 5.0, 7.0, and 9.0, but the number 7(0) means
that the sample was prepared without citric acid at pH = 7.0.
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Fig. 2. FETEM images of different Bi,WOg samples. (a) B,WOs-7(0); (b) B,WOs-5; (¢) B,WOs-7; (d) B,WOg-9.
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Fig. 3. FETEM, HRTEM images, and EDS spectrum of Bi,WO¢-7 sample. (a) Low-magnification FETEM image; (b) High-magnification FETEM

image (inset is SAED); (¢) HRTEM; (d) EDS.
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Fig. 5. Raman spectra of different Bi,WOs samples. (1)

Bi;WO4-7(0); (2) Bi;WO4-5; (3) Bi,WO,-7; (4) Bi,WO4-9.
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Fig. 7. Photocatalytic activity of different Bi,WO, samples for
methyl orange degradation. (1) Blank; (2) Dark with Bi,WO¢-7 ; (3)
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400 nm. MO—methyl orange, cat—photocatalyst.
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