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Synthesis and Luminescence Properties of Ba;Gd(PO,);:Eu®" Phosphors
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Abstract: A series of Ba;Gd(PO,); phosphors with different Eu’" concentrations were synthesized by a
high-temperature solid-state method. The crystal structure of the products was examined by means of X-ray diffraction,
and it was confirmed that the final products existed in a pure phase and the Eu®" introduction did not change the crystal
structure. The luminescence spectra and decay curves were analyzed as a function of Eu’" concentration and tempera-
ture. It was found that the luminescent color of the phosphor can be adjusted from white to red with the increase of
Eu’" concentration. Concentration quenching for the prepared phosphors was studied based on the Van Uitert model
and Dexter theory, which confirmed that the exchange interaction was responsible for energy transfer between Eu’*
ions resulting in the concentration quenching. The temperature dependence of °D, fluorescence emissions was ana-
lyzed, and it was deduced that the thermal quenching behavior of D, fluorescence followed well the crossover model.
The activation energy was obtained from the nonlinear fitting on the temperature quenching of luminescence intensity.
Finally, Judd-Ofelt parameters of Eu’" in the Ba;Gd(PO,); phosphors were calculated by a facile method in the frame-
work of the J-O theory, in which the refractive index of Ba;Gd(PO,); was deduced to be about 1.55. Meanwhile, the
radiative transition rates, fluorescence branching ratios and the J-O parameters were calculated by using the emission
spectra and fluorescence decay.
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Table 1 Transition rates and branch ratios for °Dy—'F; (J
=1, 2,3, 4,5and 6) of Eu* in Ba;Gd(PO,);

Wavenumber Transition rate

Transition 7/(a.u.) Jom”! P L%
Dy—"Fy 132,63 17310.92 2.32388 0.57
Dy—'F;  6040.82  16892.19 108.51386  27.08
SDo—'F, 13905.84 16241.48 244.46084  61.00
Dy—F;  867.76  15296.04 15.24692 3.80
’Dy—"F, 1600.65 14182.18 28.11328 7.01
SDy—"Fs  39.64 13376.14 0.68016 0.16
Dy—'Fs  78.25 12100.68 1.36032 0.33

J-O parameters: 0,=8.45x10%° cm? Q.= 2.04x10%° cm™

Q=1.81x10% ¢m™

2,=8.45x10%° cm™, Q= 2.04x102° cm™> fil Q=
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