Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2019

| Supporting information:

Rapid, convenient and low-energy preparation of
spherical rare earth doped Y AG phosphors by laser

sintering method

Rui Yuan,* Meng Huang,* Fei Zheng,© Qian-Li Li,*? Zhan Xu,* Jian-Feng Hu,* Jun Zou,¢ Woochul

Yang®, Zhi-Jun Zhang, **" and Jing-Tai Zhao®

@ School of Materials Science and Engineering, Shanghai University, Shanghai, 200444, China.
b Department of Physics, Dongguk University, Pildong-ro, Choong-gu, Seoul, 100-715, Korea
¢ School of Science, Shanghai Institute of Technology, Shanghai, 201418, China.

4 Panzhihua University, Panzhihua, 617000, China

Corresponding Author

*E-mail: zhangzhijun@shu.edu.cn (Zhi-Jun Zhang);



10Imm O\

Laser scanning direction

Fig. S1. The configuration diagram of the laser instrument (a), the process of laser sintering

method to synthesize phosphor (b), and its scanning path with a scanning interval of 0.1 mm (c¢).
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Fig. S2. The particle size distribution of synthesized YAG:Ce phosphors from S1 to S9.
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Fig. S3. SEM images of prepared phosphors with powder thicknesses of 800 um (a), 400 um
(b), 100 um (c), and 50 um (d); (e) and (f) are particle size distributions of the phosphors

prepared with powder thicknesses of 100 um and 50 um, respectively.
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Fig. S4. Photographs (a, b), SEM image (c) and particle size distribution (d) of YAG:Dy

phosphors.



Table S1. Analysis about Raman spectra for the phosphor powder and the opaque microsphere.

Raman spectra’s peak position (cm™) Strengths:
Symmetric  strong (s), weak Vibration
YAG single Opaque owder type (w), very weak modes
crystal3® microsphere p (vw)
144 140 142 Ty w
162 159 160 E, s Y or rare-carth
ion translation
218 216 217 Ty s
243 — — Tae w
259 258 259 T, s
296 291 294 Ty, w
310 310 310 E, vw
340 337 338 E, s Translation +
rotation + v
370 — — ng VW (A104)
373 372 371 Al w
403 399 400 E, s
408 — — Ty, s
436 — — T VW
530 — — Ty VW
531 — — E, w
V2
537 — — E, w
(AIOy)
544 543 545 Ty w
561 — — A, & s
616%35 . _ ng —
690 686 689 T,y w
714 715 715 E, W
Vitvy
719 — — ng s
(AIOy)
758 — — E, W
783 780 781 A s
857 855 855 T, w

* This value is calculated frequencies of the Raman active modes according to Reference [35].



