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Fig. 1 FT-IR spectra of the sample annealed at 750 °C
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(a)SEM photograph and (b) TEM photograph of the
xerogel annealed at 850 °C
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Fig.3  Excitation spectra (a) and emission spectra(b) of

the sample annealed at 800 °C
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Fig.4 Influence of annealing temperature on the emission

spectra of xerogels
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Fig.5 Excitation spectra (a) and emission spectra(b) of

the sample annealed at 850 “C
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** phosphors prepared by solid-state reaction

The Luminescent Properties of Eu Doped SiO, Nano-matrix

JIANG Dong', HU Xiao-yun', ZHANG De-kai', MA Yi-ping',
ZHENG Xin-liang' , ZHANG Xin"?, FAN Jun’
(1. Department of Physics, Northwest University, Xi'an 710069, China;
2. Institute of Photonics , Photon-Tochnology, Northwest University, Xi'an 710069, China;

3. Chemical Engineering College, Northwest University, Xi’an 710069, China)

Abstract: Eu-doped SiO, matrix xerogels were prepared by sol-gel process. The samples were characterized
with photoluminescence spectrum, transmission electron microscope (TEM) , scanning electron microscope
(SEM) and infrared absorption (IR) spectrum etc. The influence of annealing temperature on luminescent
properties of the xerogels as well as influence of Eu’*, Eu’" doped ions on the luminescence of the the xero-
gels were presented. The mechanism of luminescence was studied. For the uniform doping samples, particle
size was about 50 ~80 nm. The network structure of the matrix was changed because of boron(B) doping. Ex-
cited at 258 nm, with the increase of annealing temperature, the intensity of the red light emission at first en-
hanced, and then weakening. The red luminescent intensity of the sample annealed at 800 C was the stron-
gest. The spectral peaks are at 576 nm(°D,—'F,) , 620 nm(°D,—F,)and 658 nm(°D,—’F,) , the strong
red Eu’ " emission of the samples centered at 620 nm was due to the transitions of *D,—’F, of Eu’*. Further,
this detailed to B into the matrix, formed Si—O—B bonds, leading to Eu’* ions coordination environment
with the lower symmetry, which is beneficial to the characteristic emission of Eu’*. In the presence of Al’* and
excited at 271 nm, the blue luminescent intensity of the sample annealed at 850 °C reached the strongest, a
strong blue Eu’* emission band centered at 400 ~500 nm was observed, which were due to the transitions of
5d—4f of Eu®*. The AI’" ions can increase the electron donation ability of oxygen in AlO, tetrahedron around
Eu’" and reduced Eu’* to Eu’*. During the annealing process the rare earth ions may imigrate and form clus-
ters. Therefore, the red emission of Eu’" and the blue emission of Eu** were obviously reduced as annealing

temperature is up to 900 C.
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