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Preparation and Down-conversion Luminescent Properties of
Tb**, Yb** Co-doped Sr,B,0s
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Abstract: Tb’" and Yb*" co-doped Sr,B,0s phosphors were synthesized by conventional solid-state reactions. The
obtained Sr,B,0s: Tb’", Yb’" phosphors were characterized by X-ray diffraction (XRD) and photoluminescence (PL)
spectra. XRD results show that all prepared phosphors can be readily indexed to pure monoclinic phase of Sr,B,O:s.
The dominant excitation at 374 nm was observed among three strong excitation peaks located at 354, 374 and 487 nm
monitored at 543 nm and 980 nm, by which Sr,B,0s phosphors could be considered as having a strong absorption in
the near ultraviolet region of sunlight. Under the ultraviolet light excitation at 374 nm, the strong intensity of visible
emission from Tb*":°D,—~’F, (J=6,5,4,3), and near-infrared (NIR) emission from Yb** (2F5/2—>2F7/2) were de-
tected. The relationship between the luminescence spectra and Yb’™ doping content demonstrated the monoclinic
Sr,B,05 exhibited the excellent quenching concentration.
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Fig. 1 XRD patterns of the samples prepared with (a) /=1 and
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Table 1 Fractional atomic coordinates and equivalent isotropic displacement parameters (nm)
Atom X y x' y' z'
Sr(1) 0.062319(9) 0.04098(1) 0.034069(5) 0.062064 0.041266 0.034105
Sr(2) 0.111767(9) 0.04502(1) 0.036749(5) 0.011638 0.04475 0.036887
o(1) 0.035710(7) 0.01510(1) 0.035170(4) 0.036784 0.013452 0.034672
0(Q2) 0.060710(7) 0.02120(1) 0.014040(4) 0.061327 0.022331 0.012791
0Q3) 0.090130(7) 0.00920(1) 0.033130(4) 0.089034 0.007279 0.033207
04) 0.085370(7) 0.06980(1) 0.042790(4) 0.084245 0.074122 0.041785
0(5) 0.074630(7) 0.01010(1) 0.049270(4) 0.073834 0.006773 0.048866
B(1) 0.066000(1) 0.00680(2) 0.059500(6) 0.070546 0.003887 0.058088
B(2) 0.083900(1) —-0.0047(2) 0.041590(6) 0.089177 —-0.001638 0.037818
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Fig. 5 (a) Excitation spectra and (b) emission spectra of Sr,B,05:4%Tb* -x%Yb** (x=0,14)



1084 TS| R =

#3145

Dy~ "F5(543 nm) &G B (1 AR OC A = ANk
g, 23 WIA T 354, 374 F1 487 nm, V)& Tb>"Fg—
Dy (k=2, 3, HFRIT. 24 YO BAIKE N 14%I, 7E
543 nm WEIPEK N, SHBAR TO ML, Bokg
(A7 B A, BN YO O T KT A 20 %
AP

M 374 nm FKAMCHOR S BIRE S I RS (&
5(b)), nILAME R A] WG XA F 487, 543, 585,
620 nm IR ST, S3HIX T T *Dy—"F, (=6,
5, 4, )KL AIE, H 543 nm L6 R B, 24
YO ' BN 14%0, HEBR T AL, K
SR UG B B AR

R SCHRARIED Y, B2 TO [ SrB,0s Bk
Ut Sy 245 nm. 300~400 nm, & 404§ 488, 545, 586
1623 nm.152% YO I, SroB,Os (KK 16 K A 418,
HIE AL R B AME . 5 SCHRGE ) H At B8
IR 6 35 & A B B, S1yBL0s R K B,
Wk 2 fion. KRBT LA &AL
B g T MR I i S B T % R, LA S1aBL0s
hy B IR e b BRGSO R, (e
T 0 A L AT AR TR I 3

222 TO™BZREX TN MR ST

Kl 6 S RE N SrBL0s:y%Th,10%Yb> (=2, 4, 6,
8, 10) R AR il . 75 374 nm AN T,
B T 9529 B IO HE K, To 76 il WG X (1 & 4
e 5 J3E AN T 18 8, SR R IR T 148 A%k 1 ] LA
P TO (AT LR G . 24 T (B 49K 4 K
B REPE, R 0 A R RN, X2 A
*Dy(374 nm) KGR ST To CDs)+Tb* (Fe)—
Tb* CD4)+Tb™ (Fo) A8 X ot # ik A5 U130 g B A% 3 4%
JABAHAR IO B 7, RAREER K . Ik, T B2k
FEARE IR, VERBERAL LI 0, BN T
5%
2.3 TEIBLAENEREST
231 THi&SH

Kl 7 & H 980 nm(Yb®': Dsp—2F7)iT 2040
I SryB,05:4%Tb>", x%Yb (x=6, 10, 14, 20, 24)[11ik
KOGHE, TTAMEEE] T (1 354 nm("Fs—Dy)
374 nm("Fs—"D3) B W . (1T Yo ANRE BT
WHE, B2 YO I, M 980 nm YT LT AR M A
B ) WX (R e, IR R DUA R T Rk %
W LR ToY 5 YO* T2 R AR T AL

R2 TETEMERE AR

Table 2 Fluorescence properties of different strontium borate
System Crystal structure Excitation/nm Emission/nm
S1,B,05:Tb*", Yb** Monoclinic 354,374, 487 487, 543, 582, 620
S1,B,05:TH> T4 Monoclinic 245, 300-400 488, 545, 586, 623
SrB,0,:TH>'11% Orthorhombic 319, 353,370, 378 490, 544, 584, 622
SrB,0;:TH* 117! Orthorhombic 170, 205, 225 488, 544, 585, 620
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Fig. 6

(a) Excitation spectra and (b) emission spectra of sample Sr,B,0s: y%Tb**, 10%Yb*" recorded in visible spectral
p p p y P

range 450-650 nm
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Fig. 8 Visible emission spectra and near-infrared (NIR) emis-
sion spectra excited at 374 nm of the sample doped with dif-

ferent Yb*" concentrations
Inset show change of the emission intensity with Yb** concentrations
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