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Preparation and Luminescence Property of Yb* and Tm*
Co-Doped NaY(WO,), Nanocrystals

LI Hui YANG Kui-Sheng® QI Ning ZUO Zhou
(College of Materials Science and Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: Using polyethylene glycol as Complexing agent, NaY(WO,), up-conversion luminescence nanocrystal
co-doped Yb* and Tm? ions was synthesized by hydrothermal method. The effects of Yb/Tm molar concentra-tion
ratio on Upconversion luminescence intensity was studied, and the experiments show that the Upconversion
luminescence intensity is strongest when molar concentration ratio of Yb/Tm is 5:1. Using XRD and SEM
determined Yb* and Tm* co-doped NaY (WO,), is tetragonal crystal system, the particle size ranged from 25 nm
to 35 nm and dispersed uniformly. The results show that ultraviolet emission peaking at 365 nm, blue emission
peaking at 456 nm and 476 nm and red emission peaking at 648 nm corresponding to ‘D, — *Hy, 'D, — °F,, 'G,
— *Hgand 'G, — °F, transitions of Tm’*, respectively, were simultaneously observed at room temperature under
980 nm laser diode (LD) excitation. According to the relationship between the pump power and luminous

intensity, ultraviolet emission peak, blue and red emission peak are the two-photon process.

Key words: hydrothermal method; upconversion luminescence; NaY(WO,),:Yb*, Tm* nanocrystals
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Table 1 Grain size of the crystal surface direction corresponding to diffraction peaks
of NaY(WO,),:Yb*,Tm* nanocrystals

20/ (°) Area / counts B D/ nm Mean size of D / nm
18.872 9 186 0.217 36.708 9

29.114 28 798 0.244 33.273 2

34.596 5415 0.242 34.009 5 34.946 5
47.676 7793 0.238 36.096 3

58.526 6 152 0.260 34.644 4
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Fig.2 SEM image of NaY(WO,),:Yb*,Tm* nanocrystals sample
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