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Abstracts: Gd,0,S:Eu*’, X"" (X is Mg, Si or Ti), as a novel red long afterglow phosphor, was synthesized by high-
temperature solid-state reaction method. And the effects of the doped ions on the crystal structure, particle size
distribution, luminescent properties and afterglow properties of the Gd,0,S:Eu®" phosphor were studied. The synthesized
phosphors were investigated, respectively, by XRD, SEM and fluorescence spectrophotometer. The results show that the
doped ions do not change the crystal structure of Gd,0,S:Eu®*, which is hexagonal crystal structure and similar to that of
Gd,0,S matrix. The particles of Gd,0,S:Eu®*, X"" (X is Mg, Si or Ti) are basically spherical in shape, with good
dispersion. There is red shift of its main excitation peak which is also broadened and strengthened on the excitation
spectrum by doping Mg®*, Si*', Ti*, etc. And the enhancement of luminescent properties including brightness and
long-afterglow property is also confirmed due to incorporations of doped ions.

Key words: Gd,0,S:Ev’™; phosphor; dopant; spectrum

KRR BT LURIB RIS ADE . AARE B — Bt 8] P P DURT LG 718 30K B R R T
NLA e g B AP R, DG E UG, £ Ko /EA—F98E. WIRIAR OB B R AR, 1

WimBH: 2010-03-02; 1EITHHA: 2011-08-20
BIEEE: ¥ W, B3, Wit il 0871-5114017; E-mail: kgyb2005@126.com



1108 A G A R

201244 H

R EE . AT Ahras . BT R S PE I it
ARz AN, 5T A EMR . Har,
BT 1528 BB A0 (R R Sh At (L K MR (8 K
CHENT SEHI B, AN RE S i gk (0 KR &
SR EHE SrALOs: Eu®, Dy, W KA R
J& CaALOLEu™, N&**, 4L (i KA R — B AL T
KRB, FBE ORI H) i o S P e fa b 5
RS O RIATAE RN 220, ToVEIA S SR I F ) 2
SR R, WEERITE BE AL AT K AR C
MK RS . Harig b5 RS
PEFILT K T R R LR R 51, X Hh
L2 S A B KA. (RIS A RIS T R B A
B, ESIzbm Y F sz B8R K I BRI,

UEAEkK,  NATTR I T i - 0 2 WS 1 AR g 50
A s EOE MR R R R, AR RR
M TRRIISGE, (H2 MR HEAR.
H M 1999 4 MURAZAKI %55 if 5 7% Mg Al Ti, {#
Y 0,8 Eu” BN B A T 4T K 0, Ltk R
WER AR e BB A NIIE R T Gd0,S 1E N K
eI, AR E ML, AT IK, 1 siEnS 2 000~
2200 °C, Hpng e LA R Rk, A
SCAE SR F vl i A e v % OB L 4T e KR R R
JehBE Gd,0,S:Eut, X"'(X 2 Mg, Si. Ti Hff)—Fhag
PR, IR B A A GdyO,S:Eu ¥ il 4 &
F . TESURLFE AR OGRS, LUV SRAT RO
JER R AR R B K AT B K R R A R

1 LG

KRR mAE A EL(Gdy05, >99.99%). 4l
AALHT (BuaOs, >99.99%) « A it (S) To /K B IR #h
(Na,COs). BRFRHE(Li,COs). FAMBEMegO). bt
(SiO) —HAMER(TION N Tk, HART VA K
Gd,0; 5 Eu,0;5 5 S\ Na,CO;. Li,CO;. MgO. SiO,.
TiO, 4% e MLLBNE S, A, BTSN
TRbE, ZKVE)E TR S . SRR Bu’ R dB A%
BT AR IR BRI EE s 43 ) A 3EAN LA R 5% (B 7K
9380

KR 4R 2 4% TGA/DSC [A25 A3 HT X
Sl GdyO,S:Eu ML &5 RE HEAT 22 #2240 M (Ar /<,
ARG, FHEHR 20 K/min), KA Rigaku D/Max
2200 04> F B X TG EFE S X AT
W (Cu Ky, 4=0.154 nm), WEFCFES YA 54 H
XL30ESEM-TMPG-TMP 74413 H 1 S A3 I 24
FITES SRLE: ] F—=7000 FL 2953 5% Y6 RE THIRRAE 5
(RIS R A Ap=627 nm RIS & G DU 43
IS ) SR ok 1T 28 75 Apy=365 nm W4, BIFST I R Gk

2 FHRE55

% GdyO5+ Ew0;3. S+ Li,CO;. Na,COs [HIR S
ZETH BRI 78 IR A 3 A e AT E - ZE FL AT, W 1

20 K/min
Ar: 50 mL/min

—_
(=
(=]

§‘ I
2 \
L
]
= |

60+ ! I~

100 300 500 700 900 1100 1300
Temperature/ 'C
5

K
g
E
]
=
g
jan)

100 300 500

700 900 1100 1300

Temperature/'C

Bl 1 #eakH DSC—TG Hhsk

Fig. 1 DSC—TG curves of mixture of raw materials
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Fig. 2 XRD patterns of Gd,0,S:Eu®" X"
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Fig. 3 SEM images of Gd,0,S:Eu*, Eu**, Si*'((a), (), Gd,0,S:Eu’’, Ti*'((b), (b')) and Gd,0,S:Eu**, Si**, Ti*((c), (¢"))



1110 A G A R

201244 H

FEREAIA] o X 08 ARSI R ah I R = A2 T K
K, W CO,, fE—E A B St ARk 2
RIS Si— i1, BRI s N s =2 T &
FERARIIAT, SRaNTER LS, B RS 1 5 M/ AT 7
s PR TURE 2 [1] , A5 200 (SO A AR ORE 2 T PRI AR
AR T 20 4 B ey, Rk T Sy oS AR
HEAT, NIk 70k TR RIS, 43 2R 45
INIRLR TCABRE it o

Bk SiYR TiYHORE LR BRI, RS
SEUF, PR NSE A S um AiAq . B2 SitR TiY S
FURIRE S R AT I3 HR RS AN AT, ST vl [l A
BN, ARAEXGRAEAY, i TR0Rs RFEUN, EY
JUT R B RURAZ i O ) SIS, O o PR P
KA, AT ARG, AR RS A A .
HA AR sk s n, X% TS B TR R
e, AF AR SR A KO R T PR R, TS IR
S B AN, S RN A R A B B g
A RS A Hae 2 ik, 74h, K 11 XRD
T T LU Y, B 2 Si0, B 5 1 Gd,0,S:Eu’”, Sit
PIAToT R AR, DR ILES fh e, RS B T
#, K5I SEM Mg Rt —3um. M hB A
FiE, BB SiO, FE L Gd,0,S:Eu’’, Sit' i
PSR R e 3%, 2o IR ARG AT 365 nm P
KG, R, Gd0,S:Eu™, Sit i s fit

4 IR A FE R Gdy0,8:Ev’ Fl Gd,0,S:Eu’,
Si*', Ti R, RPN 627 nm. M 4
ATLAGE H, Gd0,S:Eu (R il i % 315 nm
(R WA 8 1 FLIZIOR IR % - Gd,0,8:Eu’, Si*,
Ti* AR G VKA 250~400 nm Y8 P ) 955
I B A WA R SRS T Bl 1) HL AT R S A TR WAL R AT
Eu’ ' R AW T 5 ITAR Y OF (STHFIIKIEAR Gd
JEH Eu®'—0% (S)—Gd, O (S™) a1 e i 78
(1) 2pBp)HUEKIT & Eu’ (R M7 4 S )2 dhim =
ARPRARTR . B8 sit, TV, FES IR G
1E 250~400 nm Y0 ORI 2R R W AR, R0
PrEZI N 365 nm, E 312, 395, 469, 539 nm AbtiAT
Wk, Bo’ BT I AT R W OR AT AT SO
F Eu’' ¥ "Do—"Fy %6 R 4T . Hor, 1 469 nm kbR
WA Y. T RS Bu ) "Dy—"Fo KT, 539 nm Ak
BORERSN T RS ) Bu® i) D —TF, BT, Ik
A LB X P IR (KR Ve 8 - Eu’' 1Y) fof BRI
W B AL BT Gd,0,S:Eu’ IR 6 1 1) Ky 1)
AR, HEZ SRR . X & H T 5d T
LA AT, BRINZHT, b RR RS m IR
KL BAT SRS, R LR

REAATE B PR ot 1 o H B R AT AR o 08 B 7
AT SE RS RS2 AT At R e i A U 2] IR B
FISLASRER e 22, BT RE A i R B 11
FEREIEASEAR, 17 Sd HLFRELR I DA 5 i A
PR i 22 501, IRk, Gd,0,S:Eu’, Si*, Tit'
T B 5d P RER I B, TR E Bt
T HFITRE RN, FEAH B H e A S ) K
).

b: Gd,0,S:Eu’, Si**, Ti**

N

I S

200 300 400 500 600
Wavelength/nm

4 il Gd,0,S:Ev* HI Gd0,8:Eu’™, Si*, Tit i &t it
Fig. 4 Excitation spectra of Gd,0,S:Eu*"(a) and Gd,0,S:Eu’",
Si*", Ti*"(b) (Agw=627 nm)
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Fig. 5 Emission spectra of Gd,0,S:Eu*"(a) and Gd,0,S:Eu’*",
Si*", Ti*'(b) (Ae,=365 nm)
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Fig.6 Afterglow decay curves of Gd,0,S:Eu®*, X" phosphor
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