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Abstract: White LED has gradually become a mainstream product in the lighting industry due to its
high luminous efficiency, long life, energy saving and environmental protection. Generally, white
light LEDs for lighting are required to have high color rendering index and low color temperature. In
this paper, the GGAG: Ce nano-powder was synthesized by chemical co-precipitation method. And
the translucent Gd; (Al,Ga);0,,: Ce (GGAG: Ce) flexible composite fluorescent film was prepared
successfully by uniformly dispersing the GGAG: Ce nano-powder into the silica gel matrix, which can
be used for white light LEDs. The phase construct, morphology and luminescence properties of the
composite fluorescent film were discussed by X-ray diffraction ( XRD ), fluorescence spectroscopy,
scanning electron microscope (SEM) , and variable temperature fluorescence spectroscopy. The re-
sults show that the main crystal phase of composite fluorescent film is GGAG: Ce crystal phase. The
main excitation peak and emission wavelength of the GGAG: Ce composite fluorescent film are loca-
ted at 450 nm and 540 nm, respectively, which belong to the 5d — 4f electronic transition of Ce’* |
and the decay time is about 40 ns. Fluorescence performance shows that the optimal composite con-
centration of the composite fluorescent film is about 20% , its color rendering index reaches 85. 1,

and its color temperature is 6 295 K. The variable temperature emission spectra present the composite
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fluorescent film has a good thermostability, which has potential application prospects in white

LEDs.
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Fig.1 GGAG: Ce composite fluorescent film preparation process
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Fig.2 GGAG: Ce composite fluorescent films with different doping concentrations
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Fig.5 PLE and PL spectra with different concentrations of GGAG: Ce composite fluorescent films(A,,, =536 nm) (a) and GGAG:

Ce powder(b). (c¢)PL integral intensity of GGAG: Ce composite fluorescent films with different concentrations. (d)Flu-

orescence decay curve of GGAG: Ce composite fluorescent film.
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Tab.1 Performance of GGAG: Ce composite fluorescent film for white LED

BIRIE/ % AR AR/ K He3%/ (lm - W) ARk e AR
10 >10 000 17.68 69.6 (0.218 4,0.203 3)
20 6 295 18.55 85.1 (0.315 3,0.341 3)
50 4 261 4.36 67.7 (0.3934,0.4770)
80 4 548 2.21 70.4 (0.374 8,0.4556)
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Fig.8 (a) Variable temperature emission spectra of GGAG: Ce composite fluorescent films. The inset is the relationship between

luminous intensity and temperature. (b)Thermal activation energy of GGAG: Ce composite fluorescent film.
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