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Structure and Fluorescence Quenching of Li,O-MgO-Al,O3-SiO, Glasses
Doped with Trivalent Cerium

CHEN Yan-Ping, LUO De-Li, XU Qin-Ying, YANG Suo-Long, TANG Tao, WANG Xiao-Ying

(Science and Technology on Surface Physics and Chemistry Laboratory, Mianyang 621907, China)

Abstract: 20Li,0-5Mg0-20A1,05-55Si0, glass doped with different concentrations of Ce’ ions was synthesized by
using melt-quenching method. The glass density as a function of Ce’" ions doping concentration was tested by Ar-
chimedes’ method. The structural characteristics of Ce’ "_doped 20Li,0-5Mg0-20A1,0,-55Si0, were detected by using
X-rays diffraction (XRD), high resolution transmission electron microscope (HRTEM) techniques. The photolumines-
cence excitation (PLE) and emission (PL) spectra were recorded in a spectrofluorimeter by photon counting techniques.
Results showed that 5d energy level of Ce’" ion was splitted to five components under the strong crystal filed sur-
rounding Ce’" ions. The higher the doping concentration of Ce’" ions, the higher the degree of non-crystalline con-
figuration of lithium magnesium aluminosilicate glass was. With the increase of the degree of non-crystalline configu-
ration, the splitting width of 5d energy level increased, resulting in the redshift of excitation and emission spectra ap-
parently. The PL emission intensity first increased, and then decreased with the increase of Ce’ ions doping concen-
tration. The concentration quenching processes were found to be the key reason for the reduction of the PL emission
efficiency.
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Table 1 Batch compositions of LMAS:xCe glasses

Glass Composition/mol%

samples 10 §i0, ALO; MgO Cey04
x=0, 0.25,

asace 20 55205 R
5.12,10.24
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Fig. 1 LMAS:xCe glass densities vs Ce,O3 content
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Fig. 2 XRD patterns of LMAS:xCe glasses
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Fig. 3 Photoluminescence excitation and emission spectra of
LMAS:0.89Ce glass, with the excitation and emission slit
width of 8 nm and 12 nm

Intensity / (a.u.)




970 o B A R 22 IR

HIRAE, EAM RSB IER T, Ce® B 17
Sd BB BB Sy 5 ALy, LI B A Bk 221,
240, 254, 267. 303 nm. X5 FTRIER Ce¥
T TR TR B T P B B ORI R
Al XARAT VT RS T Ce® B 7 & B0 A 4 45 M4 1
LR S8 . Ce™ B T RE BB ALI 5d AEER I
K, BT, KRS s, LR SHEE

FHLH WL 0 98 7 AR AL, LA K290 386 nm,

FEIETELAN 70 nm, ST Ce’ B IR MIBE IR £h Bk 1
(349 nm)!" ¥ 5 5% 5 £h 35 (430 nm)!' 2 A) . Cet B T
A IES TG TFs B2 IAAE, BT Aledl
WHLA, WEAHZEZ 2000 ecm™, L, 41 M 5d
HUBRRIT [P 4F FEAP N RGN, 27 A R ) UG
RS MAEAWIF T Ce™ B 1 R SR Ik —
RUNT RGN, BT Ce¥ A5 BA vl kbt
(FARE A, 6 A0 B vh T A (1) PR 55 il /0 o A el K
FEA Pk, BENL A, N2 B% S A3 1 9% B,
ffif3 af P\ E MRS — e A2k, IR 13
IR Ce¥ E Sl rh 2 B 5 (1 S
AR E Ce™ B 4% (1 LMAS B IRE 5 7552 48
BRI R S GG W] 4 BT o R SHG 0e f f7 B
e WAH S AE 300~540 nm 0 [ (AR 2> 5 BE Q% 2
Fime LEMRR, SKH 280 nm “EAM AR A i R UK,
WO 5% RSB 45 18 2 4 8 nm A 12 nm, KL, WA
FR 8 2 S 0% (A X i R L3 LMAS B RS2
Ce’ B TOLEUR ORI Ce™ B 145 24K JE A8 1k,
M. RIS, BEEIERAN COIRERK, Ptk
FRCEET R, B Ce03 N INEIAE] 0.89 mol%HH,
R RCRIR B R, HG, RO SR . 2
il S Ce™ B 198t K I 2R FAR vl fig AT LA
TEANTHEE: 85—, Ce’ WA w7 &k
FEPE KRN, {EBC ISR K] HRTEM BI5G, wf
RIAEFIRIE Ce BRI I T EIREM
CeO, HIFEANK ki, Wi 5 FrR, 7E LMAS:5.12Ce
FES T CeO, HREAID) M FEZ A 0.31940 nm,
X CRR12]F Ce™ B 115 4 A0 DBl 3 v 00 5 3 1)
gER 3 T F LMAS BEEER N, 24 Ce,0s
SN s A, A T oL Cet B T A
e = iR Ce¥ T I AR AEIE A T v
(1) M-O AEMF AL, FEEOEMITEK . 1 CerO5 ¥ N
EALT Imol%I, RFGIER gL R 70 nm;
2 Ce, O3 TR MBI Smol%IH, 2 il 55 2 10K
SRR PRI AP A7 BB CenO5 1 T 1 KT B 4085,
At Ce® B A AL S D . WIRTE XRD
DTG RFTR, BEEIERN Ce,05 SEM A, B
(1 3 A R R K, AR R AR KL BB e

529 %
800 5
B —a—X=
700 -\\ —a—X= 8%8
= \ —— x =102
600 375 nm 4 —v— x=0.80
- -\ x=10.89
- 500+ A c=1.00
3 " 426 nm :‘__::_-'.‘12
= 400 ——x=1024
2
E 300
E 200
100
0
-100 | 1 | | 1 |

300 350 400 450 500 550
Wavelength / nm

Bl 4 LMAS:xCe BERAHAOGHE, BB K 280 nm
Fig. 4 Photoluminescence spectra of LMAS:xCe glasses un-
der the excitation of 280 nm UV light

5 LMAS:5.12Ce ¥ f) HRTEM f& A
Fig. 5 HRTEM image of LMAS:5.12Ce galss

BT 5A RE R AR LA K, SAWURAS by B I BB 9,
HAGIES 4d Z W IR BRRAR /S, FHRHE, A5
PN [ 2L o i Al o« 3K ARG nT LUR) H
T BB 2 BRI N BRAL LI A5 Ol BB ARk B 1)
A IR LA A BRI S
ANFHSE Ce™ 524 1 LMAS B8 116 S0 R b
W 6 FTn. BT RS 4d-5F [ROKR B85 B o
HA 5 AR, L EAS A 221, 240, 254,
267+ 303 nm. BiFF Ce’ B TR E IR, 1A
KO0 303 nm PR T B ETLL R, IX R AE A XK
mAAERTE, 5d BRI o> RFE LR TR, 5d i
RASTREE BRI AEZOZ W MAKRE I . 5K
SHCTE AL, ORI R ERE CeyOs WS IS T
MJEREE, 2 Ce03 W& 0.89mol%H, TAEIH K
flo MEETN CerO5 WS IR, K%K 303.5 nm
BRI 123, CerO3 YN IR = I, FL UK 0k
Vg 58 5 SBT3 AT, O U iR RE TR A Ak T
e Ce™ B 1 Jil Rl A8 B T IO A A iR S e Bkl
IR 2 A — B IR N S &R, 6T Ce® By 1



#6485 Ce* 1B 4% Li,0-MgO-Al,05-Si0, B F I 45 44 5 ¢ 6 1 K I % 971

F 2 LMAS:xCe HHBA 5T 1S
Table 2 The emission spectra parameters of LMAS:xCe

glasses
Samples Peak wavelength FWHM ' Inte.gral

/nm /nm intensity/% *
LMAS:0.25Ce 375.0 67.0 57.77+0.34
LMAS:0.50Ce 383.0 66.5 87.5910.50
LMAS:0.80Ce 384.5 67.0 91.84+0.55
LMAS:0.89Ce 386.5 70.0  100.00£0.50
LMAS:1.00Ce 386.5 68.5 82.54+0.51
LMAS:5.12Ce 404.0 85.0 66.0410.46
LMAS:10.24Ce 426.0 97.0 39.31+£0.48

* With the integral intensity of LMAS:0.89Ce sample as 100%
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Fig. 6 Photoluminescence excitation spectra of LMAS:XCe glasses
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