Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2017

Electronic Supporting Information

Luminescence Properties and Energy Transfer of YGa; sAl; 5(BOs)s:

Th3*,Eu3* as a Multi-colour Emitting Phosphor for WLEDs+

Junhao Li,2 Zihan Zhang,? Xiaohui Li,? Yigin Xu,® Yeye Ai,? Jing Yan,? Jianxin Shi#* and Mingmei Wu?"

a. MOE Key Laboratory of Bioinorganic and Synthetic Chemistry, School of
Chemistry, Sun Yat-Sen University, Guangzhou 510275, P. R. China.

b. Guangdong Institute of Semiconductor Industrial Technology, Guangzhou 510650,
P. R. China.

* Corresponding authors. Tel: +86 20 8411 2830; fax: +86 20 8411 2245.

E-mail address: cessjx@mail.sysu.edu.cn; ceswmm@mail.sysu.edu.cn



YGAB:Tb*, Eu*
N

S 11 YGAB:Eu™
8 Ak \ A Ah_an M
2 YGAB:Tb**
w l | A l\ A_n Y WY U T
S YGAB

il

: Al l lJ ‘____- l‘_____u___.ll.

10 20 30 40 50 60
2-theta (degree)

Fig. S1. Powder XRD patterns for pristine, Eu3*- or Tb3*-doped and co-doped YGa1 sAl1.5(BOs)4 (COD
ID 1526006).

Fig. S2. SEM elemental mapping of YGay.sAl15(BOs)s: 0.50Th3*,0.04Eu*
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Fig. S3. The decay curves of Eu3* in YGAB: 0.10Eu3* and YGAB: 0.90Eu3* with the excitation at 393
nm and emission at 611 nm.
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Fig. S4. The decay curves of Tb3* in YGAB: 0.10Tb3* and YGAB: 0.90Tb3* with the excitation at 374
nm and emission at 539 nm.
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Fig. S5 Theoretical spectral overlapping of PL spectrum of Tb3* and the PLE spectrum of Eu3*

Emission of >D3—7Fs (Tb3*) ~ 380 nm overlaps the excitation of 7Fo—>G,345, 5Ls (Eu3*) and
emission of D3—7Fs (Tb3+) ~ 416 nm overlaps the excitation of 7Fo—>Dj3, 5L (Eu3*), which is
the foundation of energy transfer.
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Fig. S6. The dependence of to/t on the total content of Tb3* and Eu?*
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Fig. S7. Inokuti-Hirayama model fitting

Inokuti-Hirayama model is giving as follows:

energy transfer (S=6).

Table S1. The refined parameters of YGAB: Tbh3*,Eu?*
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It has been used to fit the decay curve to help prove the rationalization of dipole-dipole type

Atom  Wyck. x/a /b z/c Occ. Beq.
Y1 3a 0.000 0.000 0.000 0.460 1.500
Tbl 3a 0.000 0.000 0.000 0.500 1.500
Eul 3a 0.000 0.000 0.000 0.040 1.500
All 9d 0.552 0.000 0.000 0.500 1.211
Gal 9d 0.552 0.000 0.000 0.500 1.211
01 9¢ 0.850 0.000 0.500 1.000 1.000
02 9e 0.589 0.000 0.500 1.000 1.000
03 18f 0.449 0.148 0.515 1.000 1.000
B1 3b 0.000 0.000 0.500 1.000 1.000
B2 9¢ 0.454 0.000 0.500 1.000 1.000

Space group: R 32 (155)
Cell parameters: a=b=9.3616 A, c=7.3414 A, a=5=90°y=120°

V=557.19A% Z=3

Reliability factor: Ry, = 4.64 %, R, =3.58 %




