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Fig. 1 XRD pattern of Gd,O,S : Eu, Mg, Ti
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SEM photograph of Gd,0,S : Eu, Mg, Ti
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Fig.3 Excitation spectrum of Gd,O,S : Eu, Mg. Ti

2.3.2 Gd:0,S: Eu, Mg, Ti % 44k

M Eu &l 6 mol% i, 7E 360 nm A T, Gd0,S
Eu, Mg, Ti (& $EREE 4 iR, Wi, Gd,0,S
Eu, Mg, Ti k& &SGR 627, 617, 597, 586, 557, 541,
513, 498, 468 nm MY M K SPGB, X & Ed*'
(4/°55°5p") B ¥ b F W ARSI F i F7E 5s, 5p T2
MIERP RN DR T HEFTIRAT . 2 R Bl i T ma g/,
UETETE AR, RESR S 24 v B 08 I B RB G, BT LUK i 1y 9%



636 JeikeE S T

21 %

OGRS . I ARS8 %AW RSO Ed” BRHIE R
SHERE AR R R 0 R AL T 627, 617 nm, )BT
*Dy—"F; BRiE; 627 nm AbRY &SI IR T 617 nm AbHY &
e, PRI N AT E L R . oA & SR I R
597 nm C°Dy —>"F;), 586 nm(C°D; —>"F;), 557 nm(°D; —
"Fy), 541 nm(C D, —>"F,), 513 nm (°D,—>"F;), 498 nm
CDy,—"Fy), 471 nmCD,—"F), 468 nm(°D,—"F,),

601

b
=1

Intensity/a.u.

[\
(=]

L

0
450 600 750
Wavelength/nm

Fig. 4 Emission spectrum of Gd,0,S : Eu, Mg, Ti

2.3.3 ik eE st Gd, O, S ¢ Eu, Mg, Ti Z k5% F 69 %a
FPET 5 T UL Bt 2 52 g ) 8 KA it ) % i 0
SR FE— R I PR B R R . 2 R B R S R R
HBL R B R 34 o 3 PT R DRI Sy 6 IF I Py 52 B AS 5 4 H %
S5 7 s TR] 3o A X B gt AN o LT PR AT i K B T Jin At 1
R s A T RER ER T 0 A . DG, SR EF R FE 20
min 2 H .
701

601

oAl
(=]
1

=
(=3
n

Intensity/a.u.

W
=1
1

201

5 0 15 20 2 30 35
Time/min

Fig. 5 The effect of different microwave time

on luminescence intensity
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Fig. 6 Emission spectra of Gd,0,S : Eu,, Mgy o .
Tip. 02 (Aex =360 nm)
(a): =2 mol%; (b): x=4 mol%;
(e): =6 mol%, (d): x=8 mol%

HIE 6 WA LIE R, Y4 Ed® MIREE K, it 6 molX
B, 627 nm b ARX & S B B TR D R B A KR
% X EEE R T RIS AR S 8 — e E UG, B2 R
MAE AR FARE R, K T IO BRI AR NI & R RCR T
8
2.3.5 Mg, Ti##23t Gd,0,S: Eu 44569 %k

WiFAIEME Gd,O,S + Eu AR A 438, 0 Mg, Ti
Bl B UGE AN . WA 7 aTLE R, FHBA
2 mol % B Mg B, AHEHFIAI{L R 123 5 H4B 2 mol% Ay Ti
B, ARMERTE R 286 s; 4 Mg, Tidb4Bnt, RS E U] &
fEK, HIFEHEAA RN FER S, TR 2% 5 RE ST
R, Ti B G 407 )5 i T A 0 AR | A 72 42
P2 S 3 B T R S AR o A R PR AR AT o ™= A 4 I A it



5 4 1]

JeigeE S

637

FREGR , 2RI WG R B fR A B T A A o
B R T B RSB RER T AR, T e T,
TR T s 2 H RIS TR R A B K & R
S8 SER B AR Ti CERR N 68 pm) AHIE Y Mg?'

CEARN 65 pm) , JERUEACES 1, 78 i PR PR A I 9 70
oy, UK TitT G G ™ A2 9 2 AR TE R DT £
it FRER AN Z B S TAE R S BUE K I A AR

: Eu6 mol%, Mg 2 mol%; b: Eu 6 mol%, Ti 2 mol% ;

100- 3 45
& 2 PR, 1L ILE S
2 oo LB YK R B 3 T — o 7 T 2T 6 1< A 0 % O b kb
z Gd:0.S * Eus Mg, Ti. By idRiEf A . FHEEER. THE
g B . B . PR
" o) ‘b (Gd,0.8 + Bu, Mg. Ti Fefh ik 615 Y. 0,S ¢ Eu.
¢ Mg, Ti ML, BB & A T AR S, 22006, K
04 B K% H BT IR I 2504 0 TE 20 6 B B0 . Rl L
0 400 300 1200 HAILEVERRGE , A O8iE AR A .

(3)Gd:O:S & Eu, Mg, Ti RIS Eu i3 B R
B B T TR KR B Eu 1 v BE 3% in & S 63 o
SRIX IR CHRE K, LR, 78 6 V0 i IR B R K .
5 Eu My B i 2= AR MR IR K, R s 8 S M A1

(OMg, Ti A EE LK Gd,O,S : Eu, Mg, Tif
AHERTIA]

Time/s
Fig.7 Decay curves of the samples

¢: Eu 6 mol%, Mg 2 mol%, Ti 2 mol%

2 % X ®#

#, F M. Journal of Functional Materials(ZHEFFBL) , 2002, 33(5): 558.

B, RMEAB, 4. Spectroscopy and Spectral Analysis G2 561E 4

[1] Sun XL, Hong G Y, Zhang G L, et al. Journal of Luminescence, 2001, 92(4): 307.

[2] Wu]P, Newman D, Viney Ian V F, et al. Journal of Luminescence, 2002, 99(3);: 237.

[3] ChoA, KimSY., Lee MY, et al. Journal of Luminescence, 2000, 91(3-4). 215.

[47] WANG Jing, SU Qiang, WANG Shu-bin(F  #:. 7

[ 571 LEI Bing-fu, LIU Ying-liang, TANG Gong-ben, et al (/N E » XI5, HIIA, 45). Chemical Journal of Chinese Universities( {5 452#
Befk2EE3R) . 2003, 24(2): 208.

[ 6] Murazaki Y, Arai K, Ichinomiya. Jpn. Rare Earth(in Jpn). 1999, 35: 41.

[71 YANG Zhi-ping, GUO Zhi, ZHU Sheng-chao, et al(4:5F, 5
). 2004, 24(12): 1506.

[ 8] CHANG Yong-feng, ZHAO Chun-lei, TONG Ming-wei, et al(§gi 4, &XEFH. EHMA. 2. Journal of Rare Earth (F #2440 »
2004, 22(1) . 66.

[ 9] ZHANG Mai-sheng, LI Jun-jun, YAN Chun-hua(Jkii4:, Z5E7F, “4iife). Spectroscopy and Spectral Analysis GG 5604 o
2001, 21(3): 304.

[10] LI Yuan-ying, DAI De-chang, CAI Shao-hua, et al(Z=yrd, 5 , #5004, 25). Journal of Rare Earth(H [EFf 42440, 1996, 14(1);
16.

[11] FANG Rong-chuan(F5%)1]). Solid State Spectroscopy ([E{A3E%2%). Hefei: The Publishing Company of China University of Science and
Technology (£ : H EB}EH AR KA AL, 2001, 135.

[12] Wang X X, Zhang Z T, Tang Z L, et al. Material Chemistry and Physics, 2003, 80; 1.

[13] YU Xian-en(43%E %)), Practical Luminescent Material and Mechanism of Photoluminescence (5% FH %& Yot B 563 & AL, Beijing:
Chinese Light Industry Press(dt3t: FEER Tolk sty . 1997, 147,

[14] Kottaisamy M, Jagannathan R, Rao R P, et al. J. Electrochem. Soc. , 1995, 142(9); 3208.

[15]

Mikami M, Oshiyama A. Phys. Rev. B, 1999, 60(3): 1707.



638 JeikeE S T 21 %

Synthesis of the Red Long Afterglow Phosphor Gd,0,S : Eu, Mg, Ti by
Microwave Radiation Method and Its Luminescent Properties

ZHAI Yong-qing, LIU Yuan-hong, MENG Yuan, ZHANG Shao-yang
College of Chemistry and Environmental Science, Hebei University, Baoding 071002, China

Abstract Gd;O,S : Eu, Mg, Ti, a novel red long afterglow phosphor, was synthesized in microwave field. The synthesized
phosphors were investigated respectively by XRD, SEM and fluorescence spectrophotometer. The results show that Gd. .S :

Eu, Mg, Ti phosphors possess hexagonal crystal structure, which is similar to that of Gd; O, S. The particles of Gd; .S ¢ Eu,
Mg, Ti phosphors are basically spherical in shape, with good dispersing. The mean particle size is 1-2 ym. The excitation spec-
trum is a broad band and the main peak is at 360 nm. Moreover, excitation peaks at 400, 422 and 472 nm were found in the exci-
tation spectrum. The emission spectrum shows that Gd, ), S # Eu, Mg, Ti has narrow emission peaks. The emission peaks are
ascribed to EW®" ions transition from °D; (J= 0, 1, 2) to "F; (J=0, 1, 2, 3, 4). With the increase in Eu’" molar ratio, the
emission peaks at 586, 557, 541, 513, 498, 471 and 468 nm in the blue and green region weaken gradually relative to the main
emission peak at 627 nm. Therefore the red emitting at 627 nm becomes strong gradually. When the molar ratio is 6%, the red

emitting becomes the strongest. The Ti and Mg co-doping can obviously improve its long-afterglow property.
Keywords Gd; .S : Eu, Mg, Ti; Microwave method; Excitation spectrum; Emission spectrum; Long afterglow
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