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Preparation, Crystal Structure and Spectral Properties of Bismuth Vanadate Nanocrystals
Doped with Rare Earth Ions

LIAO Rui, HUANG Heyan, LI Yuanli, PAN Xiaoqin, GUO Baogang, LI Tongcai, ZHANG Xingquan, LIU Haifeng, XIE Ruishi
(School of Life Science and Engineering, Fundamental Science on Nuclear Wastes and Environmental Safety Laboratory,
Analytical and Testing Center, Southwest University of Science and Technology, Mianyang 621010, Sichuan, China)

Abstract: Different rare earth ions (i.e., Nd**, Y**, Eu®") doped BiVO, nanocrystals were synthesized by a chemical protocol method.
The phase composition, crystal structure, morphology, local structure, surface chemistry and spectral properties of the nanocrystal
samples were investigated by X-ray diffraction, scanning electron microscopy, energy dispersive X-ray spectroscopy, Fourier
transform infrared spectroscopy, Raman spectroscopy, ultraviolet-visible diffusion reflective spectroscopy and photoluminescence
spectroscopy. The results show that the sizes of different ion-doped BiVO, crystals are in nanoscale, the BiVO, nanocrystals doped
with different ions have a tetragonal crystal structure. and the obtained nanocrystals have regular morphologies and clear profiles,
indicating that the obtained nanocrystals have a good crystallization performance and exhibit a certain degree of lattice distortion.
Raman peaks of doped BiVO, nanocrystals appear at about 247, 367, 763 and 855 cm ', which are consistent with the characteristic
vibration frequencies of BiVO, structure with tetragonal phase. UV-visible diffuse reflectance spectrum shows that the internal
electronic structure of the BiVO, nanocrystals changes after doping ions, the band gap energies of BiVO,, Eu:BiVO,, Y:BiVO, and
Nd:BiVO, nanocrystal are 2.50, 2.74, 2.90 and 2.94 eV, respectively, indicating that doping different ions could regulate the band gap
of the semiconductor nanocrystals. Based on the results by photoluminescence spectroscopy, the minimum luminescence intensity of
Eu:BiVO, nanocrystals is obtained, showing the minimum electron hole recombination efficiency, which is suggested that the
Eu:BiVO, nanocrystals has higher photocatalytic activity. The maximum luminescence intensity of Y:BiVO, nanocrystal is obtained,
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thus having the maximum electron hole recombination efficiency.

Keywords: chemical protocol; bismuth vanadate; doped nanocrystals; crystal structure; spectral properties; rare earth ions
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