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Preparation of Upconversion Luminescent NaYF,: Yb, Tm Nanoparticles by
Impinging Stream Method
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Abstract: In view of problems in the preparation of upconversion materials, such as the uneven size, irregular
shape, low luminous efficiency, high temperature and harsh preparation conditions, nanometer upconversion
materials NaYF,: Yb, Tm were prepared by impinging stream method. The experimental conditions were
discussed by orthogonal method, and the samples were characterized by laser particle size distribution, X-ray
diffraction, scanning electron microscopy and fluorescence spectroscopy. The results showed that when the
molar ratio of sodium fluoride to rare earth ion is 12: 1, the molar ratio of EDTA to rare earth ion is 1: 1, the
product yield is the highest after 2 h of reaction time at 60 °C. In addition, the influence of calcination
temperature on the crystal form and morphology of the product was also studied. The results showed that the
hexagonal phase 3-NaYF4: Yb, Tm with better luminescent performance can be obtained when calcined at
450 °C, which can emit a bright visible light of 400-550 nm under the excitation of 980 nm laser.
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Tab. 1 Orthogonal experimental conditions and results
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