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Fig.1 XRD patterns of precursor and YAl3(BO3)4:Tb** powders

calcined at different temperatures
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Fig.2 XRD patterns of Y¢.9.,GdAl3Tby 1(BO3)4 phosphors
prepared at 1100 C
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Table 1 Lattice parameters of Y.9..GdAl;Tby 1(BO3)4 with

different Gd** contents

Lattice parameters/nm

X

a=b c
0 0.928 397 0.722 749
0.3 0.928 751 0.723 513
0.6 0.929 025 0.724 658
0.9 0.930 522 0.726 097
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Fig.3 SEM images of YAl3(BO3),:Tb*" phosphors sintered for 2 h at different temperatures: (a) 1000 “C, (b)1100 C, and (c) 1200 C
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Fig.4 Excitation spectra of Y¢.0..Gd:Al5Tbo.1(BO3)4 phosphors
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Fig.5 Emission spectra of Y¢.9.«GdxTbo.1Al3(BO3)4 phosphors
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Structure and Luminescence Properties of (Y, Gd)Al3(BO3)4:Tb3’+ Phosphors by Gel
Combustion Synthesis

Li Guifang, Cao Quanxi, Huang Yunxia, Li Zhimin, Wei Yunge
(Xidian University, Xi’an 710071, China)

Abstract: (Y,Gd)Al;(BO;)s:Tb*" phosphors were synthesized by a gel combustion method. The phase composition, morphology and
luminescent properties of the powders derived from the sintered precursor at different temperatures were analyzed by X-ray diffraction
(XRD), scanning electron microscope (SEM) and photoluminescent measurement (PL). The results show that the purified
(Y,Gd)Al3(BOs)4:Tb*" crystalline phase could be obtained at 1000 °C. The intermediate phases: Yttrium borate (YBOs) , aluminum borate
(AlB20o) and yttrium aluminum garnet, are generated firstly, then the finally single-phase YAB:Eu®™ is produced. The powder
as-prepared at 1100 ‘C consists of relatively homogeneous particles with the average diameter of 1 pm. The luminescent properties of (Y,
Gd)Al3(BOs3)4:Tb*" are presented. In the emission spectrum of (Y, Gd)Al;(BO3)4:Tb*" excited by 229 nm, the main peak is located at about
542 nm due to the transition of *Dy—’F, of Tb*>* emission. The PL intensity of Tb*" in Y0.0.+GdAl3Tby 1(BO3)4 increases with the increase
of x values due to an energy migration process like Gd**—Tb*" occurred in the phosphors.

Key words: gel combustion method; (Y, Gd)Al;(BOs)4:Tb*"; phosphor; luminescence
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