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UV-Visible-NIR Ultrabroadband Mechanoluminesence from Sr3Y2Ge3012:Bi3+ and Its
Performance Regulation

SHAO Peishan, XIONG Puxian, XIAO Yao, QIN Kexin, SUN Yongsheng, CHEN Kang, CHEN Dongdan, YANG Zhongmin
(School of Materials Science and Engineering, School of Physics and Optoelectronics, The State Key Laboratory of Luminescent
Materials and Devices, Guangdong Provincial Key Laboratory of Fiber Laser Materials and Applied Techniques, Guangdong
Engineering Technology Research and Development Center of Special Optical Fiber Materials and Devices, South China University
of Technology, Guangzhou 510000, China)

Abstract: The existing mechanoluminesence has a single band. The *P;—'S, transition of Bi** ion can achieve an ultrabroadband
emission in UV-Visible. However, the existing Bi*" ion activated mechanoluminesence materials only emit blue light. To solve this
problem, the UV—Visible-NIR ultrabroadband mechanoluminesence is realized in a multi-lattice garnet compound matrix, and its
mechanoluminesent performance is regulated by the neighbor ion (i.e., S¢** ion) substitution strategy. The luminescence source is
determined by steady-state fluorescence spectroscopy (at 465 nm, corresponding to the *P;—'S, transition of Bi*" ion). The
mechanism of mechanoluminesence is related to the persistent luminescence. The material defect distribution is obtained by
thermoluminescence test, and the deep trap (>0.7 eV) contributes to the mechanoluminesence.
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(c) Rietveld refinement of Sr2‘995Biq,005Y1_94G63012:0406SC3+
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Ton Cn Radius /A D%
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Fig. 3 Micromorphologies at different scales and elemental distribution mapping of S1.995Bi0.005Y 1 04G€3012:0.06Sc>
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(3.) DR spectra of Sl’3YzGegolz, Sr2_995Y2G63012IO.OOSBi3+,

(b) Extrapolation of the gap width of Srz_gngzGe;O12:0.005Bi3+
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(c) Extrapolation of the gap width of Sr2_995Bi0_005Y1_94Ge3012:O.O6Sc3+
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Fig. 4 DR spectra and band gap width of host and phosphors S15.095Big005Y2:Ge30 xS (x=0, 0.06)
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(b) Excitation spectra of sample Sr2V995Bio_005Y2,XGe3O12:XSCB+

5 Sr995Big.00s Y2 GesOnxSe> TIMEU R etk g
Fig. 5 Photoluminescence luminescent properties of
Sr2.995Big 005 Y2, Ge;0:xSe™

K 6 NFIF 254 nm LA A o G Y5 I A
FURE D St.005Bio 005 Y2 GesOpxSe™ I A HEHERE . H
K 6a 1] L, AT REGUE, RIS SN A

— B4 (374nm—354nm, 730nm—713 nm), IX&
BT R B R AL SR R R s e T K R R
0o BEE SSTBURIKEE x (91 hN, He b B3I 465 nm
(1) A3 W B FEE S 384 T I Dk 55, 7 x=0.06 B T4 21 e K AH
1 354 nm F1 713 nm fIRNETREREE Sc™ W x 1)
BTN, W ST IB AA RER A RE
HH ] 6b BT L, B [AI I ZES, Sr.905Bio0sY 194GesOra:
0.06Sc> " 1) AW Bt P 3B T U 58 » 28 WA AR R ) R0 7
BRI, 5 REAERN. HE 6c AT, LIR
BRIE 465 nm NFEHEREATIH K, B I TR ) 4E
£, 354 nm 1 713 nm WEA7 Y 2 AN I 0
PR, HED R PR IX 2 AN R R IR TR BhIG, %1
MRS NAXN EA GRS k. AiE—
BN R STV SRR, B S AR B [F KR IR
R MNZE, BB 6d T, HUEE 10s FARFBEK
THIREIEXT L, 3B RMER S R BRI KN
280nm, J& &I R A 280 nm WU i 7
FIRES IR G . H1&] 6e TT L, BEA Sc*
A3 BARIAR P (P3G, A e 3 YRR P e U S
Jl, FFH AL Sre0sBio.oosY104Ge3012:0.06S¢> FE iy
(IR RO T 08 . W H R, B KRR
(BB ST R SRR G &R, WU ER R h A 3R 1
HL ¥ 7] R 2t B 2 1 R BT A B RO R T
REed, B e6f iEsL 7 ix—idfE.
MR AR S R e RE# -5 BB S UIAH O,
B 7 7R AR S IR 5w o B R B R R
F, A FEEREGE 5 KOG Z B IR &R . HIE 7a AT 0L,
MRFEBIAF S Hr BUR B (TL) i 2k th
TACESMR IR EIR, TL #iZss | Mg BT <P
G7, AHREVR T GBI Sc™ BURIKE I3 N,
TL 58 % 53958 J5 98055 , I H x=0.06 B TL 58 Z ik 2|
BB DRIk, ATRAHEN Sc™* (K45 NAERE 7 A
THEZ MGG, XEEREE Y T AR O,
SO 1 RE S 1 AOFEE BE - B B 7b W] AL, B FH Gaussian
N ATRE R St2.005Y2Ges012:0.00 5Bi> 5% 87 1 il 2k 1
1T IEWE, 193] 3 MUAEIE, 73 714: 335.3.396.0.
533.4K. MRIELLNAL6 T T AR,
Tm
=300 (5)
Hr: ENFEBHAREE (eV): T AR (K). TH5H
3% Trapl. Trap2. Trap3 SRR 251 8: 0.67.
0.79. 1.07 eV RIEHEM, X 3 PR FE 73 1l T B 4A
2. Bis, (Bi BUC Sr A=A [ HLE)FT Ge; (Ge
BG4 o 0 e A B AR P — R A i T



3098 - CTERR 2R 400 J Chin Ceram Soc, 2022, 50(12): 3092—3102 2022 4
354 nm Sr2.90sBip.005 Y2 G308 €™ 465 nm  St2095Bio00s Y 104G€;0,,:0.068¢*
PersL at 30 s 354 nm PersL at x
——x=0.06 ——x=30s
——x=0.12
——x=190's
z —'—ng-gi 2 ——x=350's
5 = g ——x=510's
£ g —+—x=660 s
300 400 500 600 700 800 300 400 500 600 700 800
Wavelength/nm Wavelength/nm
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