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Abstract The BasCaAl,0,,:Tb>* phosphor was synthesized by high temperature solid state reaction, and its luminescent
properties were investigated. The emission spectrum of BasCaAl,0'%:Tb*>" excited by 239 nm light shows four major
emission peaks locating at 489, 543, 550, 587 and 623 nm corresponding to the ’D,—'Fg» Dy—'Fs, °D,—'F, and
D,—F5 typical transitions of Tb>*, respectively. The UV excitation spectra indicates that the host absorption is located at
about 240 nm. The effect of the molar concentration Tb®>" on the emission intensity is studied. The result shows that the
emission spectrum intensity reaches the maximum value when the mole fraction of Tb*" is 4%. Fluxing H;BO; and NH,CI
on the sample increases the luminescent intensity in various degree. The emission spectrum intensity increases with
increasing the H;BO3; and NH4Cl concentration, and then decreases. Compared with the fluxing H;BO3, the NH4Cl can
enhanced the luminescent intensity better.

Key words luminescence; BasCaAl,0,,:Tb*"; high temperature solid state; aluminate
1 5 5
Fis LB 28 = R0, SR LR RS T 196k, X EE RN To e R i U

Dy—Fs KA A, Kt 540 nm AT SR HET, AIBESUIE T K50k 32 AL /e BERR £h A
PR L. FEIXPBIRhER T TO™ R B . & ORI AL, (R A AR R T2 . S diss

WimHEA: 2009-08-02; WEIfEMFRBE: 2009-10-04
EB®E N : B&EF1957—), %, B, FTENFHRICHESEKHTFT. E-mail: yangzhiping786@sohu.com

051602-1



47, 051602 (2010) BHMYSHBEIZFHE www.opticsjournal.net

B, BB T I R AR AR A R R R AT . TR SR, AT TR E T AR
ERO O TRFFUBIOR RO, A SCRA R AL A T BasCaALO: T J6I6H), FufSLHkRE
HEAT T RIS IS

2 S ER

S T 2 8 2y M4 BaCO;, CaCOs, ALOs, H3BOs, NH,Cl PAKE4ER Tby04(99.99%). %%
T LURR T T 24 i, AR5 JERR I P 24 il TSN BR B o v 70 70 WIF S 19 2 T SR, PRRE VR B 3 A0 IR i
IRPIBN i SR TE v, AR SRR 5003 3k 95% Na Fl 5% Hy) F, FHELZE 1350 °C, fREFEIE 3 h,
SR FARA I B, I SER IS 75 (0 BasCaALO T RAFER . T T B FAR G, WA
ETHUR N TH ThsO7(H1 24T 2 4 TbO, F1 1 A Thy05) 1) To* B i S5 Tb™

K HIZEE XRD6000 B X S e i (XRDY RS U4 Cu #EH K, EHUEN 40 kV, EHLTUA 40 mA,
4=0.15406 nm)/> T FE 5 I PIAHZE s H AR 53t RE-540 484043 560 BE v DB AR 0RO 3 (R 6 U5 A
150 W A7), #3375 200~500 nm; & SPEX-1404 XUGHIGE A AR & SR, 4 7aH
400~700 nm; L88C {052 vl S AR 1) A OGRS «
2.1 BasCaAl0:.: To" #1444 BYXRD 23 4

Bl 1 b4 A i BasCaALO L Th™ ¥ XRD [, JLATHI& %L
#i 55 JCPDS 15-0074 R v 8l — 50, XU W] I 434 il 2 2EAH 1)
BasCaAlOy, fa ke HHTPPBHG R B iR, I T 1) 2
W, VIPINA RSN ALO; K Ca 58 Ba [ #h 3.

@
Ba,CaAl,0,,(JCPDS No.15-0074)

4712

Intensity (a.u.)

()
AR T SR AT U] G RS o I T To f By 74 Ba,CaLO,/Tb"
0.0923 nm Lt Ba? 49735 7242 0.135 nm F1 Ca> [ 55 F 2142 0.099 nm J o )

Lo h I e daa A
FHLN, R TO UL T Ba2 fl Ca> LUJG, FES XRD WE3HE 20 30 ) 50 70

40 50
260 /()
5 JCPDS 15-0074 K #HLL, RICHFAR A TU/N PR, X2 H W .

& 1 BasCaAl,0,,:Tb> 1) XRD il

e AU UNES & Fig.1 XRD pattern of Tb*>" doped BasCaAl, O,
2.2 BasCaAl0r: Th " MBI A 5 % 53 itk

2(a) AL S AE 2P IO 1 (=543 nm), "B J&— M KALT239 nm(f 550, SR F T (1
A5 4f5d R RVFIRIT IR, AR AN B T o LL239 nmfE N BRI K, 5 BIFE HBasCaAl 00 b
REHERE, WE20)FR. E20) il LLEE R T #°Dy —'F, (=6, 5, 4, 3)HFIERSHIE. K5Ik
K3 547 1489 nm(’Dy —Fe), 543 nm(°’Dy —Fs), 550 nm(’ Dy — Fs), 587 nm(°Ds —F4)#1623 nm(°D; —'F3).
Hr PATO 19°Dy — Fs IR IE R S i B35, JEFLHEL T W% . E2(b) I R M 2T 1 D5 i K
A, REHLEATAE TS (D) T6™('Fo) = T6™ (Do To™ (Fo) e

1.0 -
@ ®)

e 2
>
T T

S
=
Intensity (a.u.)
(=3
o

Intensity (a.u.)

o
[

(=]

200 250 300 850 400 450 =500 550 600 650

Wavelength /nm Wavelength /nm

Kl 2 BasCaAl O Tb*" MR i (a) FI R 411 (b)
Fig.2 Excitation spectra (a) and emission spectra (b) of BasCaAl,0,,: Tb*"
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Fig.3 Emission intensity of BasCaAl,0,,:Tb>" as function of Tb** concentration (1,,=239 nm). (A-1%, B-2%, C-3%, D-4%, E-5%,
F-6%); (b) emission spectra of BasCaAl,0,,:Tb*" monitord at 543 nm
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Fig.4 Effect of fluxing agent on emission intensity of BasCaAl,0;,:0.4Tb*"
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