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Luminescent Spectra Regulation Mechanism of (Sr
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x
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(Key Laboratory of Lightweight and High Strength Structural Materials of Jiangxi Province, School of Materials Science and Engineering, 

Nanchang University, Nanchang 330001, China) 

 

Abstract: The (Sr

1-x

Me

x

)

1.95

SiO

4

:0.05Eu phosphor powders were synthesized by high temperature solid-state reaction. The effects of solid 

solution of large (Ba

2+

) and small (Mg

2+

) ions on the phase, the coordination crystal structure and the valence state of Eu ions were 

investigated firstly, and then regulation mechanism in the photoluminescence spectra was discussed. Results show that with increasing the 

temperature, α-Sr

2

SiO

4

 increases and β-Sr

2

SiO

4

 phase decreases in Sr

2

SiO

4

 powder. Mg

2+

 ion dopant can increase the stability of α-Sr

2

SiO

4

 

phase. Ba

2+

 ion dopant can lead the phase transformation of β-Sr

2

SiO

4

+α-Sr

2

SiO

4

→α-Sr

2

SiO

4

→α-Sr

2

SiO

4

+Ba

2

SiO

4

→Ba

2

SiO

4

, in the 

sequence as β-Sr

2

SiO

4

, α-Sr

2

SiO

4

, Ba

2

SiO

4

, the Si–O–Me(I)–O–Me(II) chain changes from zigzag to straight chain, and the Me-O length 

increases. Under the excitation of 254 nm (365 nm), Eu-activated β-Sr

2

SiO

4

, α-Sr

2

SiO

4

, and Ba

2

SiO

4

 powders have bright green 

fluorescence emission (in the same sequence, the intensity increases and the overall spectrum is slightly blue shifted) and weak red light 

emission. For β-Sr

2

SiO

4 

→α-Sr

2

SiO

4

, Eu (I) emission peak is blue-shifted while Eu (II) is red-shifted (Si–O–Me(I)–O–Me(II) chain 

changes from zigzag to straight, Me�O bond length increases). For α-Sr

2

SiO

4 

→Ba

2

SiO

4

, both emission peaks of Eu (I) and Eu (II) are 

blue-shifted (Me-O bond length increases). In the thermoluminescence spectra, Eu

2+

 and Eu

3+

 defect energy levels exit in all these 

phosphors, and Eu

2+

 concentration looks larger. The high resolution XPS spectrum of Eu3d indicates that there are higher possibilities for 

Eu

2+ 

in the sequence as β-Sr

2

SiO

4

→α-Sr

2

SiO

4

→Ba

2

SiO

4

, which is confirmed by Eu ion ESR spectra. By Ba

2+

 ions solid solution into 

Sr

2

SiO

4

 crystal, phase transformation as of β-Sr

2

SiO

4

→α-Sr

2

SiO

4

→Ba

2

SiO

4

 occurs, achieving the adjustments in Si–O–Me(I)–O–Me(II) 

chain type and Me�O bond length, and thus leading to the regulation in the coordination environment and valence state (Eu

2+

/ Eu

3+

 ratio) 

of Eu ion, and emission wavelength and intensity.  

Key word: crystal structure; photoluminescence spectra; X-ray photoelectron spectroscopy; electron spin resonance 
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