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Tunable Photoluminescence Properties and
Energy Transfer of Ba,YB,0,,: Tb** Eu’* Phosphors

LENG Zhi-hua' ", TAN Zhe®, LIU Shu-hong’
(1. School of Chemistry and Chemical Engineering, Xian University of Architecture and Technology, Xi’an 710055, China;
2. College of Chemistry, Jilin University, Changchun 130012, China)

* Corresponding Author, E-mail ; lengzh@ xauat. edu. cn

Abstract: A series of Ba,YB,0,.: Th** ,Eu’* phosphors with tunable photoluminescence were suc-
cessfully prepared by solid state reaction. X-ray diffraction( XRD) and transmission electron micros-
copy(TEM) were utilized to investigate the phase purity and crystal structure of the as-obtained
phosphors. The XRD refinement results demonstrate that the linear structural evolution of Ba, YB,O :
Th’* ,Eu’" solid-solutions obeys excellent Vegard’s rule when Y** were substituted by Eu’* ions.
Moreover, the energy transfer process from Th’" to Eu’* in Ba,YB,O,: Th>*, Eu’* phosphors was
verified by emission spectra and decay curves. The energy transfer mechanism from Th’* to Eu’*
was proved to be the electric dipole-dipole interaction. Due to the energy transfer process from Th’*
to Eu’* | the color tones can be gradually adjusted from green to red with increasing Eu’* doping
content. These results manifest that the as-synthesized Ba,YB,0,: Th**, Eu’* phosphors may find

potential applications for UV excited solid state lighting.
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(f)x=0.12,

Fig. 1 XRD refinement results of BYBO: 0.06Th’* ,xEu’* phosphors. (a)x =0.02. (b)x=0.04. (¢)x=0.06. (d)x =
0.08. (e)x=0.10. (f)x=0.12.
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Fig.2 (a) Variation of unit cell parameters, and cell volume( V) of BYBO:0.06Th’* ,xEu’* phosphors dependent on x values.

(b) Crystal structure diagram of the Ba,YB,0, host.
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Tab.1 Parameters of R, R, X, cell parameters and cell volume( V) for the refinement results
x R,/ % R,/ % X a =b/nm ¢/nm V/nm’
0.02 8.32 5.46 4.971 0.71790(4) 1.706 58(0) 0.761 71(0)
0.04 8.87 5.52 5.454 0.718 11(1) 1.707 33(8) 0.762 48(9)
0.06 7.25 5.08 3.492 0.718 33(5) 1.708 43(8) 0.763 45(6)
0.08 9.34 6.00 5.849 0.718 55(4) 1.709 43(8) 0.764 39(0)
0.10 9.24 5.80 5.821 0.718 83(6) 1.710 37(3) 0.765 38(7)
0.12 7.59 5.17 3.596 0.719 02(0) 1.711 23(8) 0.766 16(7)
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Fig.4 Excitation and emission spectra of BYBO: 0. 06Th’ *
(a), BYBO: 0. 02Eu’* phosphors (b) (inset is the
corresponding photographs under 254 nm UV lamp).
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Fig.5 (a)Emission spectra of BYBO: 0.06Tb’ " ,xEu’* phosphors. (b) Corresponding emission intensity of Th** and Eu’* as a

function of x value. (c¢) Decay curves of Th’*.

0.06Th’* ,xEu’* phosphors.
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Fig.6 Linear dependence of 7,/7 of Th** on C**(a), C**(b), and C'”(¢) for the BYBO:0.06Th’* ,xEu’* phosphors.
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Fig.7 (a)Schematic illustration of the energy transfer process. (b)CIE chromaticity coordinates of BYBO: 0. 06Th’* , xEu

phosphors under 270 nm excitation.
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Tab.2 CIE and CCT parameters of BYBO: Th’*, Eu’*
phosphors

e FE i CIE(x, y)  CCI/K
1 BYBO:0.06Th** (0.327, 0.620) 5 685
2 BYB0:0.06Th** ,0.02FEu’*  (0.349,0.602) 5320
3 BYBO:0.06Th** ,0.04Eu’*  (0.380, 0.576) 4 784
4 BYB0:0.06Th** ,0.06Eu>* (0.402, 0.553) 4375
5 BYB0:0.06Th** ,0.08Fu’* (0.429,0.531) 3873
6 BYBO:0.06Th** ,0.10Eu®*  (0.463, 0.497) 3194
7 BYB0:0.06Th** ,0.12Eu**  (0.502, 0.463) 2 466
8 BYBO:0.02Eu®* (0.615, 0.385) 1782
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