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Abstract: A series of StGe,_.O,: xMn** (SGOM) phosphors were prepared at 1 100 °C by traditional
solid-state method. The crystal structure, luminescent properties and temperature-dependent of SGOM
were investigated. Local structure of SrGe,0,(SGO) was modulated by the introducing of Ba** ions. The
results of XRD showed that both Mn** and Ba’* ions were successfully doped into the SGO, and no other
impurity phase was detected. Fluorescent measurement indicates that SGOM phosphors produce red emis-
sion(600 ~750 nm) upon UV (275 nm) light excitation, which can be attributed tozEg—>4A2g of Mn**.
The optimal Mn** concentration in these phosphors equals 0.015. The emission spectra of SrGe, ge O,

+

0.015Mn** was tuned by the introducing of Ba>* ions. The luminescent intensity of SGOM was improved
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up to 50% when the Ba®* doping concentration is 0.4, and an emission spectra broadening was also ob-

served. This phenomenon is thought to be originated from the expanding of the local structure of Sr1010

polyhedron caused by the Ba** doping. The phosphor-in-glass (PiG) technique was used to explore the

properties of SGOM phosphor to overcome the decomposing issue of the organic materials. These phos-

phors exhibit potential application in WLED.
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Fig. 1 Observed(blue dots) and calculated(red line) powder XRD patterns as well as difference profile ( black line) for the Ri-

etveld structure analysis of SrGe,O,. Inset: crystal structure of SrGe, O, along [ 001 ].
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Tab.1 Crystallographic data of SrGe,O, derived from Rietveld refinement of powder XRD data
o Lattice ,  Formula unit
Formula Crystal system Space group Radiation a/nm ¢/nm V o/ nm’
parameters per cell, Z
SrGe, O, Trigonal P 321(No. 150) Cu Kal 1.135 80 0.476 07  0.531 8753 3
Structure ] Number of  Profile
Formula ) T/K Profile range ) R,/ % R,/ % R./% GOF
refinement data funcation
SrGe, Oq Topas 293 10° ~80° 7 002 PV_MOD 2.32 7.85 5.65 3.38
F2 HHRBIEIREBM SrGe, 0, BEFME . HAEMEBEEREF
Tab.2 Atomic coordinates, site occupancies and temperature factors for SrGe, O, determined by Rietveld refinement on powder

XRD data

Site Np. x y z Atom. Ocec. B,
Srl 3e 0.328 00 0.000 00 0.000 00 Sp2+ 1 1
Gel la 0.000 0 0.000 0 0.000 0 Ge** 1 1
Ge2 2d 0.333 33 0.666 67 0.107 60 Ge** 1 1
Ge3 3f 0.820 90 0.000 0 0.500 00 Ge** 1 1
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Site Np. x ¥ z Atom. Occ. B,
Ged 6g 0.490 80 0.341 00 0.399 00 Ge** 1 1
01 3f 0.511 20 0.000 00 0.500 00 0%~ 1 1
02 6g 0.602 20 0.422 20 0.124 50 0%~ 1 1
03 6g 0.154 60 0.061 60 0.763 60 0%- 1 1
04 6g 0.325 50 0.214 50 0.294 90 0%~ 1 1
05 6g 0.510 20 0.249 60 0.672 20 0%- 1 1
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