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Abstract: In order to obtain a single matrix white light emitting material, the Tm®*/Th** /Eu’"
doped borate glass ceramics were prepared by melting and crystallization method. The microstruc-
ture, spectroscopic characterizations and luminescence properties of the samples were characterized
by X-ray diffraction diffractometer( XRD) and transmission electron microscope( TEM) , ultraviolet-
visible light detector and fluorescent spectrometer. The experimental results show that the single
crystalline phase BaAlBO,F, is precipitated after heat treatment of (500 C +2 h) + (550 C +2 h).
Under 363 nm excitation, the single doped Tm’*, Th’* and Eu’" samples emit blue, green and red
light, respectively. Enhanced emission intensities of glass ceramic are obviously observed compared
to glass sample. The color coordinates of glass ceramic samples easily change from blue light (0.313 4,
0.347 7) to warm white (0.388 6, 0.337 3) by altering concentration of Eu’*. When the concen-
trations of Tm’*, Th** |, Eu’* are 0.4% , 0. 8% and 0.2% , respectively, the color coordinate
(0.3339, 0.3357) and color temperature (5 427.92 K) of glass ceramic sample are close to that
of standard white light (0.333 3, 0.333 3; 5 454.12 K). The results of fluorescence spectra and
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decay curves demonstrate that the energy transfer of Tm’*—FEu’" and Th’ " —Eu’" exists. The as-

prepared glass-ceramic materials are promising to be applied to white light-emitting diodes and other

optical devices.

Key words: glass-ceramics; white light emitting diodes; photoluminescence; energy transfer
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Tab.1 Chemical composition of base glasses %

BaF, NaF Al O, P,0; B,0, Tm, O, Th, 0, Eu, 0,

40 10 20 5 24.80 0.2 0 0

40 10 20 5 24.80 0 0.2 0

40 10 20 5 24.80 0 0 0.2

40 10 20 5 24.55 0.2 0.2 0.05

40 10 20 5 24.50 0.2 0.2 0.10

40 10 20 5 24.45 0.2 0.2 0.15

40 10 20 5 24.40 0.2 0.2 0.20
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Tab.2  Fluorescence lifetime of Tm’* and Th** in glass ce-

ramics samples

Tm’* /Th** /Eu’* Tm®* /s Th’* /ms
0.4/0/0 17.24 /
0/0.8/0 / 2.85

0.4/0.8/0.1 14.02 1.75
0.4/0.8/0.2 12.63 1.61
0.4/0.8/0.3 11.08 1.48
0.4/0.8/0.4 10.38 1.46
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