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Hydrothermal synthesis and luminescent properties of
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Abstract: Fishbone-like LaVO, and LaVO,Eu’" nanocrystallines were synthesized in basic media by modified
hydrothermal process. The obtained products were characterized by XRD, TEM, HRTEM, UV-Vis and Fluorescence
Spectrometry. The effects of pH values of the solution, reaction time and reaction temperature on the morphologies of
samples and sizes of nanoparticles were investigated. The results show that pH values of the solution play key roles in the
formation of product with fishbone-like morphology, but the changes of the average sizes and crystallinity of samples
depend on the varieties of the reaction time and reaction temperature. Hydrothermal method is helpful to fabricate
zircon-type samples from monazite-type LaVO4:Eu®" crystals with fishbone-like morphology. Eu** ions doping in LaVO,
nanocrystals can decrease the symmetry of LaVO, crystal lattice and lead to better luminescent properties than pure
LaVO, nanocrystals.
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Fig.1 XRD patterns of samples: (a) LaVO,(1) and LaVO,:
Eu**(2) nanocrystals obtained under 180 ‘C for 48 h at pH 8.0;
(b) 1—LaVO4Eu’" obtained using precipitation method; 2—
LaVO,:Eu*" prepared by hydrothermal route
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Fig.2 TEM images and HRTEM patterns of LaVO, and LaVO,Eu’": (a) TEM image of LaVO,; (b) HRTEM pattern of LaVOy;

¢) TEM image of LaVO,:Eu*"; (d) HRTEM pattern of LaVO,:Eu*"
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Fig.3 TEM images of LaVO,:Eu’" nanocrystals prepared under different pH values: (a) pH = 0; (b) pH = 2; (c¢) pH = 3; (d) pH = 5;

(&) pH=7; (f) pH=8; (g) pH=9; (h) pH = 10; (i) pH = 12
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Fig.4 XRD patterns of LaVO,:Eu’*" nanomaterials prepared at
different hydrothermal reaction time: (a) 0 h; (b) 24 h; (c) 48 h;
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Fig.5 XRD patterns of LaVO,:Eu*" nanomaterials prepared at

different hydrothermal reaction temperatures: (a) 120 C;
(b) 140 °C; (c) 160 °C; (d) 180 °C
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Fig.6 Effect of hydrothermal reaction temperature on morphologies of LaVO,:Eu*" nanocrystal: (a) 120 °C; (b) 140 C; (c) 160 C;

(d) 180 C
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Fig.8 Fluorescence spectra of LaVO,Eu®" nanocrystals:
(a) m-LaVO,:Eu*‘irregular particles; (b) t-LaVO4:Eu’" irregular
particles; (c) t-LaVO,: Eu®" nanorods; (d) Fishbone-like
t-LaVO4Eu nanocrystals; A—Exciting spectra, 1,=280 nm;

B—Emission spectra, A, =617 nm
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