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M, 5K EDTA 4& TSRS 1000 CHRUFMA B4 SR A R AH(YAG), oA AR AR LT
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LI You-fengl’ 23 LIU Guo-qingl’ 2 QI Bin"? ZHOU Hu"?, JIANG Qi-mengl’2

(1. School of Chemistry and Chemical Engineering, Hunan University of Science and Technology,
Xiangtan 411201, China;
2. Key Laboratory of Theoretical Chemistry and Molecular Simulation, Ministry of Education,
Hunan University of Science and Technology, Xiangtan 411201, China;
3. Powder Metallurgy Research Institute, Central South University, Changsha 410083, China)

Abstract: Ce-doped Y3Als0,; (YAG:Ce) yellow phosphors were synthesized by sol-gel method using metal nitrate as
raw materials and ethylene diamine tetraacetic acid (EDTA) as complexing agent. The effects of process parameters on
the powder structure, morphology and photoluminescence were characterized by X-ray diffractometry, scanning electron
microscopy and fluorescence spectrophotometry, respectively. The results show that the pure YAG phase can be prepared
by firing gel at 1000 ‘C for 2 h. Compared with the citric acid (CA) complexing agent sol-gel method, the YAG phase
transition temperature of the gel with the EDTA complexing agent sol-gel method can be decreased by about 200 C. The
luminescent intensity of the YAG:Ce phosphors increases as the heat temperature increasing because of phosphor with
good crystalline and more regular spherical particle. When the gel is sintered at 1500 “C, the luminescent intensity of the
phosphor improves by 66.2% than that of phosphor with citric acid complexing agent, and the luminescent intensity of
the phosphor with Na,SO, -K,SO, composite molten salt in reaction liquid can be increased by 10% than that prepared
without molten salt method.
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Fig. 1 Effects of complexing agent and temperature on XRD
patterns of YAG:Ce phosphor: (a) EDTA; (b) CA
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Fig. 2 Molecular structural formula of complex and metal
cations: (a) EDAT-M; (b) CA-M
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Fig. 3 SEM images of YAG:Ce powder sintered at different temperatures: (a) 1000 ‘C; (b) 1100 C; (¢) 1300 ‘C; (d) 1500 ‘C
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Fig. 4 Emission spectra of YAG:Ce phosphors at different
sintering temperatures: (a) 1100 C; (b) 1200 C; (c) 1300 C;
(d) 1500 C
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Fig. 5
intensity of YAG:Ce phosphors sintered at 1500 ‘C: (a) CA; (b)
EDTA; (c) EDTA+molten salt

Effect of different process conditions emission
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Fig. 6 SEM images of YAG:Ce phosphors sintered at 1500 C
under different process conditions: (a) CA; (b) EDTA; (c)
EDTA+molten salt
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