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Fig.1 The XRD patterns of SrB,0,: 0. 02Eu prepared with
different temperature. (a) 900 C; (b) 850 °C; (¢)
800 C; (d) 750 C.
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Fig.2 Emission spectra of sample SBE
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Fig.4 Emission spectra of sample SBE

ZAE2~4nULEE, HE T L ECT A
Eu’* JERAEAE T35 SrB, 0, . SR LE R TR
SRS A B, AR B AR R R AR 52
BT B —ECT BB, X 2R, G B’
HUAR SeB, O, Hf iy Se** i, b T 4 LA O A, 2
HE T A SR ey O ER S A VE BB e B A
Eu’ RS A Bu® L S AR (Eug )
nl e R R

38" + 2Eu’ — VY, + 2Eul’ (1)
Vi,— Vg, +2e (2)



186 - - I 5530 %

2FEul’ +2e —2FEuy (3) S
[}, StB, O, HrAELE U AR A BO, 11 =4 X 7:0;
LRGSR, XA B 45 R4 W] A R R B T 3R A — A 65l
i B TR B AR BN R 2 ST AUk 60
PRI, 3 R O it el R B A sy i A A AU AT = ssp
AT 500
3.3 KRBEE j;

WA 9 2O I 2R T 2 AR LB T
)i, B SE D 20 /I, Eu® " i f iR
FEMAAE fny e o AT 0 (A, = 240 nm, A, =367
nm, ) KGR R) ERN K B 5 RAE b sk &
I IR R E G B IR UK FE A SC R I o AIET AT L
L BRI U E ) A A T R G 5 BE 5 ) L]
Bo MBI BRI (x <2% ) , KOGHR B
HE B IR UL I RT3 58, X2 P R B 18 241
JERIER FE P ROt LI 2 g R . S8
AR BEIE— I K, ot B W 15 2% e BE 1 98 R
S , KR T WREFE K, SeB, O, Eu BEGH) 1Y
B IR 2% Fti

7.5¢
7.0¢
6.5¢
= 6.0F
§ 5.5
5.0p
4.5r
400 ‘ ‘ | ‘
1% 2% 4% 6% 8%
xe %o
K5 JoOtsifES Bu B2 m O R
Fig. 5 Relation between emission intensity and Eu

dopmg concentration

P 6 g e 5 A S I WA 5 2 b MR T J3E ) 7%
ek, M RTLUE B TR B T, 20t
SRS FRAL R , ELAE 900 °C it A 65 5 A 34 58 L
B, 5811 Al MIRbel R LR,
Y[Rl A2 AE SrB, 0, \SrB, 0, K SrBgO, ,HH e
SrB204 ':Pﬁﬂﬂ/fk%ﬂ]ﬁ BO3 Eﬁ%,SrBAL EF':VJ
A BO, DU T AAR 1 SrB,O,, R I A A BO,
VO TR AR 45 ) Tl D 4 e o T s Dt A — A9 A g
T R B A S B 2 U dl . Rt
Wt i BE 9 T, JE B R BO, U v (A BT o L 191
KAFF Bu'* BT 105, I RERS T i %
[ Eu Kbl AR TR Eu® R OESRE

I | Il |
750 800 850 900
Calcining temperature/°C

K6 Jotsm B S Bebe il Y ¢ AR A
Fig.6  Comparison of emission intensity at different calcining

temperatures

P 7 SR AN TR ORI i ) OB . A
B e DUA Y, RUK S SRR ¥ 0 J5ORHA R i SBE
(8 2658 B WA 8 = 3 2L SrCO5 Al HyBO; g JEURY
el T8 J& 3 XRD [

Ae=240 nm

—SBE
———————— SrCOs+H;BO;

1/a. u.

8
7
6
5
4;
3
2
1
0

L L L L L L L
300 350 400 450 500 550 600 650 700 750
A/nm

K7 AFEERHRS SiB,0,:0. 02Eu ) A 6K ]
Fig.7 Emission spectra of SrB,0,: 0. 02Eu synthesized by

different raw materials

150
120F
SrCO;+H;BO;

5 90} !
<
: 60;

301 SBE

oL, i)

10 20 30 40 50 60 70 80
260/(°)

FI8  AR[FEEI# SB,0,: 0. 02Eu [y XRD 8

Fig. 8  XRD patterns of SrB,0,: 0. 02Eu synthesized by
different raw materials
4 % 7w

(1) R AN ] B JEUR A i i [ AR S 1 il



24 FRARPE, 22 SiB,O;: Eu BEK A A KA ERE 187

% StB,0;: Eu BEHr  FERHAI R T TS F B BT IR, R T E 2 R0, A
(2)StB,0,: Eu WOCH S B 20 M AT aR AL

2% Fidy it — I RAB IR E 22 T BRI (4) DIOKA R A A JEOR 5 B RE df 19 40
(3) Mgl FEXS L R AL U W BOR, B i 9B BE W T LA SrCO; A1 HyBO, A JRURE i #5BF dh (19

FERTH R, JE TR BO, PUTEHART & ELOBER, A SOt

£ % X #:

[ 1] Zeng Qinghua, Pei Zhiwu, Su Qiang, et al. Luminescence properties of Sm”>* in barium octaborates ( BaBzO,;: Sm>* )
[J]. J. Lumin. , 1999, 82(3) :241-249.

[ 2 ] Zhou Jianguo, Zhao Fengying, Guo Baoshen, et al. Preparation of aluminum borate containing Eu’* and Th** ions and
luminescence characteristics [ J]. Chem. Res. Appl. (A5 5 &M ), 2000, 12(4) :409-412 (in Chinese).

[ 3 ] Zeng Qinghua, Pei Zhiwu, Wang Shubing, et al. The reduction of Eu’* in SrB,0,, prepared in air and the luminescence
of StByO,,: Eu [J]. J. Alloys Compd. , 1998, 275-277 .238-241.

[ 4 ] Pei Zhiwu, Zeng Qinghua, Su Qiang. The application and a substitution defect model for Eu’* —FEu** reduction in non-
reducing atmospheres in borates containing BO, anion groups [J]. J. Phys. Chem. Solids, 2000, 61(1) :9-12.

[ 5] Wu Xu, Peterson ] R. Emission from divalent dysprosium (Dy**) in crystalline strontium tetraborate [ J]. Chin. J.
Lumin. (X %%4R8), 2001, 22(4) :367-371 (in Chinese).

[ 6 ] Stefani R, Maia A D, Teotonio E E S, et al. Photoluminescent behavior of SrB,0, ; RE** (RE = Sm and Eu) prepared by
Pechini, combustion and ceramic methods [ J]. J. Solid State Chem. , 2006, 179(4) :1086-1092.

[ 7 ] Dotsenko V P, Berezovskaya I V, Efryushina N P, er al. Influence of the crystal structure on the stability of Ln*>* in stron-
tium borates [ J]. Radiat. Meas. , 2007, 42(4-5) :803-806.

[ 8 ] Li Zhonghe. Crystalline Chemistry [ M]. Hangzhou: Zhejiang University Press, 1989, 91 (in Chinese).

[ 9 ] He Xianghong, Zhou Quanfa, Yu Xibin. Preparation, luminescent properties and energy transfer of Sr,CeO, phosphors
doped with Eu’* [ J]. Chin. Rare Earths (# %), 2006, 27(4) :86-90 (in Chinese).

[10] Su Qiang, Zeng Qinghua, Pei Zhiwu. Preparation of borates doped with divalent rare earth ions (RE** ) in air and spec-
troscopy of divalent rare earth ions (RE** =Sm, Eu, Tm, Yb) [J]. Chin. J. Inorg. Chem. (RALALZFFIR), 2000,
16(2) :293-298 (in Chinese).

Synthesis and Luminescent Properties of SrB,0,: Eu Phosphors

ZHANG Lin-jin, YE Xu-chu
( College of Material Science and Engineer, Nanjing University of Technology, Nanjing 210009, China)

Abstract; In recent years, the borate-based phosphors have attracted great interest due its easy synthesis, low
preparative temperature and high fluorescent yields. Many borates which contain BO, group have attracted
more and more attention, because the tetrahedral structure of BO, can restrain the oxidation of divalent rare-
earth ions. The typical representations of better borate matrix are SrB;O,,, Sr,B;0,X (X = Cl, Br) and
SrB,0,. Strontium borate phosphors are usually synthesized by traditional solid state reactions by using SrCO,
and H;BO; as raw materials. However, less attention has been paid to the influence of synthesis route on the
final performance of the products. In this work, SrB,0,: Eu phosphors were prepared using hydrated strontium
borates( SrB,0, + 4H,0 and SrB;O,, -+ 5H,0) as raw materials. The effect of doping concentration and post-

calcining temperature on the luminescence properties was studied. It was found that Eu ions with two oxidation



188 Bt E 30 4

states ( +2 and +3) coexist in the SrB, 0, host. The emission spectrum shows that the main emission peak
located at 367 nm, which is attributed to Eu>* ions transition from 4{°5d to 4f"(*S,,,). The emission peaks of
Eu’* ions located at 588, 600, 614, 651 and 700 nm corresponding to the transitions *D,—'F,, *D,—F, ,
°D,—'F,, *D,—'F,, °D,—"F, respectively. Among them, the dominant emission is the electric-dipole tran-
sition *Dy—'F, , indicating that the Eu’* ion occupies asymmetrical center in lattice.

The emitting intensity mainly depends on the amount of luminescence center which is relate to the doping
concentration. The emitting intensity increases to a maximum with the increment of doping concentration, and
then it decreases because of concentration quenching. When the Eu concentration is about 2% , the maximum
of emitting intensity occurs. Post-calcining temperature influences on the chemical structure form of resultant
powder. SrB,0,, SrB,O, and SrB, 0, are formed when the post-calcining temperature is lower than 900 C. In
these borates, SrB,0, contains only triangular BO, groups, SrB,0, contains only tetrahedral BO, groups, and
SrB40,, contains both the BO, and BO, groups. As the temperature elevates, the proportion of SrB,0, increa-
ses and the single phase of SrB,0, can be obtained at 900 “C. As a fact that the BO, groups can stabilize the
divalent rare-earth ions to avoid oxidation, so that more Eu’* ions can be reduced to be Eu** ions and the
emission intensity would increase. It was also found that the emission intensity from the sample synthesized

using hydrated borates is higher than that from the sample synthesized by traditional route.

Key words: strontium borate; high-temperature solid state reaction; hydrated strontium borate;

luminescent properties
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