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Fig 1 FfIR spectra of ssmple e annealed
at different temperature
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Fig.2 3D spectra of the sam ple e annealed at 850 @
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Fig.3 Emission spectra and Excitation spectra
of sample eannedled at 850 O
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Fig. 4 Influence of the annealed temperature on the emission spectra of different xerogels d, ¢, e(i. =230 nm)
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Fig. 6 Influence of the amount of H, O on the phosphorescence

of xerogels annealed at 850 C (1,,=230 nm)
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Fig.7 Influence of the amount of H,O on the phosphorescence
lifetime of xerogels annealed at 850 C (A, =230 nm)
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Table 1 Lifetime comparison of samples
(a, b, ¢, d, e) annealed at 850 C

e y=h Xexp(—t/t)HHI
2.984 88+0.002 94
2. 810 661+0.012 24
2. 895 8630. 005 61
2. 955 4140.004 3
2. 833 1210. 003 44
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Influence of the Amount of H,O on the Emission Spectra of Tb Doped
Si0, Xerogels

PAN Jing', HU Xiao-yun'* , LIU Guo-jing' , ZHANG De-kai' , FAN Jun®
1. Department of Physics, Northwest University, Xi’an 710069, China
2. Chemical Engineering College, Northwest University, Xi’an 710069, China

Abstract Th-doped luminescent SiO, xerogel was prepared by the sol-gel technique. FTIR was used to measure the microstruc-
ture of the luminescent materials. The luminescence properties were characterized by F-7000 UV-visible fluorescence spectropho-
tometer. The effects of the molar ratio of H,O on the fluorescence and phosphorescence intensity and phosphorescence lifetime of
the sample were mainly investigated. The results showed that for the Th** doped xerogels, the sample of 1 : 4 : 4 annealed at
650 °C reaches the maximum intensity, the sample of 1 ¢ 4 ¢ 5 annealed at 750 ‘C reaches the maximum, the sample of 1: 4 ¢ 6
annealed at 850 C is the strongest. With increasing the amount of water, the luminous intensity of the samples annealed at 750
°C was first weakened, then enhanced and finally weakened. It was shown that the luminous intensity of samples is related to the
molar ratio of aqueous solutions and annealing temperature, whose influence on the luminous intensity formed a competitive
mechanism. Phosphorescence was observed at the same time, illustrating the existence of defects in the matrix space, and that
the influence of water on the intensity is the same as that of fluorescence, In addition, with the increase in the molar ratio of
aqueous solutions, the amount of defect gradually changed and resulted in a change in the luminescence decay time.

Keywords Sol-gel; SiO. xerogel; Rare earth doping; Luminescence properties; Phosphorescence lifetime
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