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Preparation and characterization of Eu’* doped silver borate
glasses and their applications in white light emitting diodes

ZHAO Wen-gian, ZHANG Ying-hui* , FU Shao-bo, CHEN Bao-jiu

( Department of Physcis, Dalian Maritime University , Dalian 116026 , China)
* Corresponding author, E-mail ; yhzhang@ dlmu. edu. cn

Abstract; The feasibility to produce white light emitting diodes by using glass phosphors was explored, and a
series of Eu’" doped silver borate glasses with various silver contents were prepared via a melt-quenching tech-
nique. The structural, spectral and chromatic properties of the glasses were studied. X-ray diffraction ( XRD)
patterns indicate that there are no silver particles in glasses in the identifiable level that the XRD could reach,
but absorption spectra exhibit the existence of silver nanoparticles in the glasses with higher silver contents.
Furthermore , the excitation and emission spectra show that the glass samples can be effectively excited by near
ultraviolet and can generate emissions covering almost full visible region. Fluorescence decays demonstrate that
there are many types of silver aggregates in the glass samples. The color coordinate was calculated, and it
shows that white light generation can be obtained from Eu’* doped silver borate glass samples with certain

composition. Finally, a white emitting device was produced by using the glass with the color coordinate of

(0.312,0.336) and a color rending index of 0. 88 and a 390 nm diode.
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Fig. 1  Absorption spectra for Eu’* doped silver borate

glasses, where inset is XRD pattern of G40 glass
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Fig.2 (a) Excitation spectra of Eu’* doped silver bo-

rate glasses by monitoring 615 nm emission, (b)
Emission spectra Eu’* doped silver borate glas-

ses under 395 nm excitation
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Fig.3  Color coordinates for all samples derived from e-

mission spectra under 395 nm excitation
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Fig.4 Fluorescence decay curves of G30 sample
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Fig.5 Emission spectra of G30 sample under different
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Color temperature, coordinates and CRI for G30

sample under different excitation wavelengths

RN K /nm @IR/K Ak bR LAk R
300 4400  (0.366,0.367) 10
330 6500  (0.312,0.336) 88
390 8000  (0.292,0.304) 71
395 8500  (0.292,0.303) 69
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