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Influence of Eu®* and Dy** Concentrations on Fluorescence and Phosphorescence
of Sr,MgSi,O; Phosphors

MAO Qi-Nan, LI He, JI Zhen-Guo, XI Jun-Hua, ZHANG Jun, KONG Zhe

(College of Materials &Environmental Engineering, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: Eu"-doped Sr,MgSi,0, and Eu*" and Dy’* codoped Sr,MgSi,O, phosphors were synthesized by conven-
tional solid-state reaction. Eu*" and Dy’" concentration effects on the fluorescence and phosphorescence of Sr,MgSi,O,
phosphors were studied. All the samples show a broad emission band centered at about 470 nm, which are ascribed to
4f°5d—4f" transition of Eu®" ions. Concentration quenching is found to be the dominant factor decreasing emission in-
tensity and afterglow duration time when Eu*" doping level exceeds the critical concentration. Redshift of the emission
bands is also observed as the Eu® concentration increasing. In order to explain the redshift of the emission bands, the
centroid position of 5d level of Eu®’, crystal-field splitting energy and Stokes shift are estimated from excitation and
emission spectra. Based on the calculation, the redshift of the emission bands mainly results from the variations of
crystal-field splitting energy and Stokes shift, but is less influenced by the nephelauxetic effect. The Dy’ ions suppress
the fluorescence but enhance the phosphorescence lifetime. When the Dy’" concentration is over 10mol%, the phos-
phorescence lifetime is shortened, because of concentration quenching of the Eu>\Dy"" ions by the mechanism of tun-
neling recombination.
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Table 1 Emission intensity and wavelength of SMS: Eu, and SMS: Eu,, Dy, With varied Eu* concentrations

Concentration (x) 0.01 0.02 0.03 0.04 0.06 0.10
SMS: Eu, 387 645 710 536 453 257
Intensity/(a.u.)
SMS: Eu,, Dyg.2 317 494 621 419 365 165
SMS: Eu, 470 470 471 471 472 473
Wavelength /nm
SMS: Eu,, Dyg.0, 470 470 471 471 472 473
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Inset shows the emission intensity of SMS: Eu, as a function of Eu*"
concentration
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Table 2 Centroid of 5d level of Eu*, crystal-field splitting and Stokes shift in SMS: Eu, phosphors

Concentration (x) 0.01 0.02 0.03 0.04 0.06 0.10
Centroid /cm™ 29550 30190 30130 30150 30140 30130
Crystal-field splitting /cm™ 12820 12950 12960 13080 13120 13200
Stokes shift /cm™ 1900 1790 1790 1690 1680 1670
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