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Abstract: In this paper, Sr;MgSi,O4: Eu’" red phosphor was synthesized by sol-gel method. The
phase, morphology and luminescence properties of the powders obtained by calcination at different
temperatures (950, 1050, 1 150, 1 250 C ) were characterized by X-ray diffraction (XRD) , Fou-
rier transform infrared spectroscopy ( FTIR), scanning electron microscopy ( SEM), fluorescence
spectrum (PL) and X-ray photoelectron ( XPS). According to the results of XRD, the prepared
sample is orthorhombic Sr;MgSi, O¢. The results of scanning electron microscopy and specific surface
area show that the phosphor obtained by heat treatment at 1 150 °C has the largest specific surface
area, which can reach 90.213 1 m’/g. In addition, the diameter is uniform; the infrared spectrum
shows that the sample contains Si—O0—Si, Mg—O and Sr—O chemical bonds; all samples show
strong emission peaks at 614 nm and 702 nm, corresponding to the’D,—'F, and *D,—F, transitions

of Eu’" when the excitation wavelength is 3904 nm, which belongs to red light emission. As the heat
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treatment temperature increases, the intensity of the emission peak corresponding to the sample first

increases and then decreases, that is, the temperature quenching effect occurs. The Sr;MgSi, Og:

3+

Eu’" red phosphor synthesized by heat treatment at 1 150 °C has the best luminescence perform-

ance. The optimum heat treatment temperature is 1 150 °C.
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Fig. 1 XRD patterns of Sr,MgSi,Og: Eu’* obtained at different
sintering temperatures(950, 1 050, 1 150, 1250 °C)
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Fig.2 SEM images of Sr,MgSi,Oq4: Eu’* sample obtained at
different sintering temperatures (950, 1 050, 1 150,
1250 C)
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Fig.3 FTIR patterns of Sr;MgSi,0,: Eu’* obtained at differ-
ent sintering temperatures ( 950, 1 050, 1 150,
1250 C)
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Fig.5 Emission spectra of Sr,MgSi,O4: Eu’* which were
obtained at different sintering temperatures ( 950,
1050, 1 150, 1 250 °C) at an excitation wave-

length of 394 nm
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