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Synthesis of Y,Os:Er*,Yb* Nanocrystalline Up-Conversion Luminescent
Materials by Low Temperature Gel-Combustion Method
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Changchun University of Science and Technology, Changchun 130022, China)

Abstract: Er** and Yb* co-doped yttria nanocrystalline powders were synthesized by low-temperature gel-
combustion method using citric acid and glycine as fuels, respectively. The reaction process and physical
properties of nanocrystalline powders synthesized were studied by TG-DSC, XRD and SEM techniques, and the
results indicate that glycine method possesses higher reaction efficiency, better powder dispersibility, and a
narrower particle size distribution compared with that of citric acid samples. The up-conversion property of the
samples was investigated under the 980 nm light emitting diodes (LD) excitation, the green and red up-conversion
emission can be attributed to the “Sy,/?H,;, — *l\5, and *Fy, — “I 5, transitions of Er*, respectively. Effects of Er’*
and Yb** ion doping concentrations, calcination temperatures of the powders on the up-conversion properties of

the nanocrystalline samples are also discussed.
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Fig.2 XRD patterns of powders calcined at different temperatures
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Table 1 Grain size of Er*,Yb*:Y,0; nanopowders calcined at different temperatures
Temperature / °C 700 800 900 1 000
Citric acid method / nm 12.18 18.01 30.28 31.49
Glycine method / nm 34.26 35.83 37.67 37.82
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Fig.5 Upconversion spectra of Er*, Yb*:Y,0;
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