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Preparation and Upconversion Luminescence Properties of MgALO,;Er*, Yb* Phosphors
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Abstract: MgAlLO,:Er’*, Yb** upconversion phosphors was prepared by low-temperature hydrothermal method
combined with calcination process and using urea as precipitant. The crystal structure, morphology and
upconversion luminescence properties of the samples were investigated. The results show that the main
morphology of the product changed from hexagonal flake structure to nanorod-like structure with the increase of
urea content. Pure phase of Mg-Al spinel structure can be obtained after calcinating at 1 100 °C. Er'* and Yb™
can enter into MgAl,O, lattice effectively and occupy Mg®* sites to form homogeneous solid solution. MgAl0,:
1.0%(n/n)Er**, x%(n/n)Yb** (x=0~8.0) phosphors show green (524 and 545 nm) and strong red (658 nm) light
emission under 980 nm laser diode excitation, the red and green light intensity reached the maximum at 5.0%(n/
n)Yb** doping, but the intensity ratio of red light vs green light reached the maximum value of 5.2 at 7.0%(n/n)
Yb** doping, which is attributed to the major role of cross relaxation (CR) between Er'* and Er'* in red light
emission process. The color-tunable of yellow-green light can be realized basically by adjusting the doping

content of Yb* in the phosphor.
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