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Performance characterization of spherical YAG:Eu*" phosphors
prepared by ultrasonic spray pyrolysis

CHEN Jing, ZHU Hongliang , LIU Yifu, L1 Xue
(School of Materials Science and Engineering., Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to achieve large-scale production of YAG :Eu®

phosphors, a method was proposed
to prepare spherical YAG:Eu®*" phosphors with a uniform size by ultrasonic spray pyrolysis process. In this
process, the nitrates containing three metal ions (Y, Al and Eu) were mixed to prepare precursor
solutions which were then converted into mist droplets by using an ultrasonic high-frequency resonator.
Next, the precursor mist droplets were evaporated and dehydrated fast in the tube furnace to gather into a
spherical solid precursor. Finally, the spherical solid precursor was crystallized in situ in a 900 C tube
furnace to transform into YAG:Eu’" phosphor. X-ray diffraction (XRD), scanning electron microscope
(SEM) and energy dispersive X-ray spectroscopy (EDS) were used to analyze the phase, morphology and
composition of the product. The results show that: the product is YAG:Eu*" phosphor with a pure cubic
structure. The products presented regular spherical morphology. and the size distribution range was
narrow (1. 00~3. 00 pm), with the average diameter of 1. 59~2. 55 um. Moreover, the product diameter
would increase with the rise of molar concentration of the precursor. Luminescence spectroscopy studies

show that spherical YAG:Eu’" phosphors exhibited typical red light emission at 594 nm and 615 nm under
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the excitation of ultraviolet light. Compared with the traditional process, the new ultrasonic spray
pyrolysis process proposed in this paper has the characteristics of continuity, controllability and
uniformness, and is expected to be practically applied in the production of YAG:Eu*" phosphor.

Key words: YAG:Eu’" ; phosphors; ultrasonic spray pyrolysis; luminescence performance
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b) YAG. photoluminescence properties of YAG:Eu®" phosphors
Eu?" 594 nm 615 nm by high-energy ball milling and solid-state reaction[ ] ].
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