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Fig. 1 XRD patterns of LiSrHBO3:xEu3+(RE=Sm, Eu, Tb)
phosphor samples
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Fig. 2
(a) LiSto97-,B05:0.03Sm’ /yBi**(»=0, 0.005); (b) LiSrye5-,BO;:
0.05Eu’ /yBi*(3=0, 0.02, 0.03, 0.04); (c) LiSrys,B05:0.06Th*"/
yBi*'(3=0.03, 0.04, 0.05)

XRD patterns of co-doped phosphor samples:
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Fig. 3 SEM images of phosphor samples: (a) LiSrggs
B0;:0.03Sm*"/0.01Bi*"; (b) LiSry4sB0;:0.05Eu*"/0.01Bi*";
(¢) LiSry.03BO5: 0.06Eu’/0.01Bi*"
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Fig. 4 Excitation and emission spectra of LiSr;¢;BOs:
0.03Sm’* phosphor
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Fig. 5 Emission spectra(a) of LiSr0_97,yBO3:0.O3Sm3+/

yBi’" sample and their relative emission intensities(b) as

function of Bi’* concentration for 600 nm peak
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Fig. 6 Excitation and emission spectra of LiSry¢sBOs:
0.05Eu’* phosphor
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Fig. 7 Emission spectra(a) of LiSryes,BO;:0.05Eu’/yBi’*

and their relative emission intensities(b) as function of Bi’*

concentration for 613 nm peak
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Fig. 8 Excitation and emission spectra of LiSr¢4BOs:
0.06Tb”*" phosphor
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Fig. 9 Emission spectra(a) of LiSrye,,B05:0.06Tb’/yBi’*
and their relative emission intensities(b) as function of Bi*"
concentration for 544 nm peak
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Fig. 10 Relationship between 1g(//y) and lg y of phosphors:
(a) LiSrge7,B05:0.03Sm> /yBi*'(»=0.003, 0.005, 0.01,
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Fig. 11 Schematic diagram of energy transfer from Bi*" to
Eu’"of LiStgs-,BO5:0.05Eu™/yBi**
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T JE AR

Table 1 Chromaticity coordinates of LiSr0_97jBO3:O.O3Sm3+/
yBi*" phosphors excited at 406 nm

No. y/mol CIE(x, y)

1 0.000 0.5370, 0.4572
2 0.001 0.5728, 0.4249
3 0.003 0.5790, 0.4189
4 0.005 0.549, 0.449

5 0.01 0.5433, 0.4538
6 0.015 0.5413, 0.4557
7 0.02 0.5384, 0.4584

%2 LiSroes,BO5:0.05Eu”/ yBi’ LA TE 395 nm ALK
T JE AR

Table 2 Chromaticity coordinates of LiSrO_gs,yBO3:0.05Eu3+/
yBi*" phosphors excited at 395 nm

No. y/mol CIE(x, y)
1 0.00 0.5876, 0.4026
2 0.01 0.5908, 0.3997
3 0.02 0.6045, 0.3888
4 0.03 0.6068, 0.3877
5 0.04 0.6074, 0.3859
6 0.05 0.5993, 0.3941
7 0.06 0.6044, 0.3896

#3  LiBagey,BO5:0.06Tb™/ yBi* B HITE 369 nm ALF)
AR bR

Table 3 Chromaticity coordinates of LiBao‘94,yBO3:0.06Tb3+/
yBi*" phosphors excited at 369 nm

No. y/mol CIE(x, y)
1 0.00 0.3542, 0.4933
2 0.01 0.3442,0.4179
3 0.02 0.3295, 0.4138
4 0.03 0.3394, 0.4239
5 0.04 0.3228, 0.4420
6 0.05 0.3293, 0.4488
7 0.06 0.3216, 0.3684
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Synthesis and luminescent property of
LiSr;_,,BO;: yBi*/xRE* (RE=Sm, Eu, Tb) phosphors

LU Ya', ZHANG Min-zhi*, LIANG Gang-feng', LI Chun-xia’, ZHAO Guo-liang"*

(1. Xingzhi College, Zhejiang Normal University, Jinhua 321004, China;
2. College of Chemistry and Life Science, Zhejiang Normal University, Jinhua 321004, China)

Abstract: Three series of phosphors LiSrl,x,yBO3:yBi3+/xRE3+(RE:Sm, Eu, Tb) co-doped rare earth activating ions
RE* and sensitizing ion Bi*" were synthesized by high temperature solid-state reaction method from Li,COs,
SrCO;, H3BO3, Smy(COs)3, Euy(CO3)3, Thy(CO3)3, (BiO),CO;. The synthesis was carried out in two steps. First, the
single-doped rare earth RE®“phosphors LiSr; ,BO;:xRE* (RE=Sm, Eu, Tb) were prepared so as to determine the
amount of rare earth doping x corresponding to the sample with the highest luminous intensity. Secondly, under the
optimal doping concentration of RE*, LiSrl,H.BO3:yBiH/xRE%(RE:Sm, Eu, Tb) co-doped phosphors were
prepared by changing the doping amount of Bi*" to study the sensitization effect of sensitized ion on activated ions
and the energy transfer mechanism in it. The products were tested by X-ray powder diffractometry (XRD) and
scanning electron microscopy (SEM) to test its phase structure and morphological characteristics. The effect of ion
co-doping on the luminescence performance of the phosphor was studied. Meanwhile, the energy transfer
phenomenon and energy transfer mechanism between co-doped ions in the phosphors were analyzed. The results
show that the doping of bismuth ions can all sensitize the luminescence of rare earth ions in the matrix, and within
the range of the experimental doping amount, it shows a trend of first enhancing and then weakening. According to
Dexter’s energy transfer formula and calculation using luminous intensity, it can be seen that dipole-dipole
interaction is the main way of energy transfer from Bi’* to RE*".

Key words: LiSrBO;; phosphor; rare earth; co-doped; luminescent property
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