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Eu:GGG AKX T MEF F R EEFSHE

AR, RRAL, BT, B, K

B, AR, RAE

(1. PERERLHAER SHRA R, L4 40 230031; 2. FERFEHFR AR, LE 100049)

HE: RABHITIENEFEARRSRETHIB T Eu: GGG TOEM R, I X HAMS o THANER, HETHRRER, X1.237
nm, FiT, WET Eu:GGG MILBURSERE . MAIEMTERMMER . WA K 240 ~ 287 nm A A 393 nm LHRMB K,
SrEIR BT B’ -0° - H M AT T B ARBON Eu®* 7Fo—>"Le SIBREB UL, FIRTTE 274 nm AL BT Gd*+ 8988, 01, RUASIE IR, 393 nm
AT, 591 nm LB R FERIR, 3P Ev®* #°Dy—"F, WREEIRERIE, ATAEE T34 B b FRIE P OB ALETE . FERSEEE,
Eu:GGG WA EMERE, XTI REM TRERSREAR, #RRERTEX, BUABRABBAEN B BFHOEM5IE, T 591 nm £t
WMISEA AR, WHERE M Eu B TR SR IR 3R OB RE B IR AT B

X817 Eu:GGG; 99%; %%, i+
FESHES: TQ174.75 XERARIRES: A

1994 4F Bharguna R N S RIRE T K
ZnS:Mn MEAFMAEET 5 MTERK, MIPETFH
ik 18%, BATHXRENHBEAER RN
JLRME, IR T AN FkE S EM AR
PR Y SER, BB ARrgk
R BHEFFHZB) 2k, AIXTEY L
BT T RENIR, HFHERTHREE, #A5H
% WEBC-BEECEE . AP . BOLE KRB, CVD
% AKRBBESE RS, B’ B—FL RIS
BT, B8A B KT EZEATREHA, Bk
NI BE B BIE M0k & 6H e B & B
EMERNHFRECHBRERE. MEES AT
# E’' B YAG, GGG, HAEiz AW IR-BER LA iR
Eu:GGG B}, Ll Ga,0;, Gd,0;, Eu,0, H¥IEEHR,
EELBP LRI, TE Ga,0, BHEERMBETR. £
SCRAWAIETIE T2, LI/ Ga, Gd,0;, Eu,0,
RPIRIER, BOKATIEN, #&T 5% (JRF4
B Eu: GGG 4 FhiE S (B4R E 5+ 31K 800,
1000, 1250, 1500 C). X & £&47 91 (XRD) K 5
7RSS, 17 TR, SRR THRENE
WRE ., LW ESRET XA,

KRB 2006-11-06; 1T BH#A: 2007 -04-20

BEL2WE: HEARBSEES (60478025; 50472104) R BIH B

NERS: 1000 - 4343{2007)04 — 0470 — 04

1.1 BHREXETREST EH& Eu:GGG &M

LR Ga(=299.99% ) % F AW HNO, #F,
BCAL—E R BERY Ga(NO;); T TR PHY Ga’* ¥k
&K A EDTA # CuSO, BHTHRE - ML B NG
B EESEN G0 (= 99. 99%) fil Eu,0,
(=99.99%), FHHHEHET HNO, H, KETEH
WEREBRAMARE S, RAEKEAHREZBR K
SUKE R BRI, W R TR, %
2 Eu: GGG VIIE M ik, L@ &K
EREE, KRS pH BIRIFLE 8.5 BHEN, F
FHB AL ULV BT SR AR BE AT B L UL E, Sl UL TE
FZEKEYE, REHT 6 Ko BWUILIEFE 110 CHE
F, BHERER Eu:GGG RIIRARA . 4 HIBU/L&
BRI B R F 25 S 7E 800, 1000, 1250 CHEEE 3
h B8RS a, b, ¢, 7E 1500 CHBHE 72 h BRRER
do
1.2 5 Rt m

AT 2 Philip 2 ®) 4 7 i) X'Pert MPD X 4
LIFET (Cu 3, A, = 0. 154098 nm) X}HE & HE4T
XRD iR . f# fH Fluorolog-3-Tan YGi&{X, LA 393 nm

fEE® M XIS (1981-), B, WALA, ELBFR4; BFRFE. HEREHH
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SRR RIE T B i, B 591 nm fEHN
WP A IR T A S BB G I A POE R 22 o
Firf I B ¥ 28 T o AT

2 H#R 53

2.1 ZHaHm

B 1 NEES X RS E, 5inHER GGG
W AR 5t £ X5 [ JCPDS card No: 13-0493], #£ 5
a, b, ¢, d FATST A B MM IRE -, "AH
R EATHIE, SR mIYHEN GGG &M, A
Powder X X & EIEHIT VR, HIRLRWIR,
FHE Cu Ko, AW G B H X, FF3FE,
WG GGG BB ANTH EXH#ES a, b, ¢, d B X 5
LA TN, RERAR/D R, LS
(8) =sinf - sin' " 70 ﬁﬁfﬁ@ﬁif%%%?ﬁ[ll},
ERETWEA, A%, BH 1.2371 nm. 8
& BLER =8 AT, BRI EER- AL
d =0.894/Bcosd" (d FERI K/, A R X B £R
WK, B AMSEEER, 0 IATHA) SR
THM a, b, ¢, d WFEHRRE, K451 30,
48, 55 F1 97 nm, FJ WL, BESEUR R E KA R E
FIF R TR, 1500 BT BRI A HE SR &
K/N(97 nm) B4 800 TR TR SRR K/MN30
nm) ) 315 %, SEHE PR EZETAEAE—2 .
2.2 BEKIEIME G KT

& 2, 3 BR7EEMFSRMG FHEIH Eu: GGG 4 F
R o R IS AR S i . BTSSR,
R & 7240 ~ 550nm 75 B N S B EW®* 59 1nm
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Fig.1 X-ray diffraction of samples sintered at different

temperatures

EERB AL, WE 2 Fin. HEW W, &
240 ~ 287 nm YL N A BRI, RIETF Eu’* -
0*" Z R A T A4 (CTB) BRI, 274 nm AL
RIEMSE B Gd** H°S,,-°T, $RAE R UK . 287 ~ 330
nm JELRTE A F Gd** #9°S,,—>°P, RHER UK. B E
) G M RERE T LR HERE A # 4 B, B
BFAT G WM ARIEE®R, RIUBHAEN G %
BEB AL B Eu® o B 2 1/ 526, 464, 417
1361 nm BIEKIE 5510 B F Eo® BF,—°D,,
"Fo—>°D,, 'Fy—>°D, FI'Fy—°D, BRI, B # H
TBARBR T X R T 98 BE B A EE A, 11E J-o
ST ﬁ'é?‘.&l‘ﬂ@%ﬁi%?x’ﬁfﬁﬂitb?iﬁ“g GQ‘U
()= 2 <l U || 'y r >, He g,
R R B H 393 nm #E ISR RESR 5L,
BLOMIE, H'L, AF®KHN U6)E", #A
h;‘MQAU(A)E‘J{E*ENBUC, ME IR E W,
393 nm j%EREE, BHILFIAK 393 nm T H F Eu’*
B Fo—>"Le BRI . 5350, BT “TIRERMN”, &
RERTEBEN“AS =0, IALI, AT <6"HIBRIT
WAlgE kA, REEAIMIERS, & 370 ~ 390
nm [AIFRIEL N IR B T Eu®* B07F,—°L,, °G, BRiT &
g8

B 3 A ARRISREEE THRAM Eu: GGG H &
7 393 om EHAE T IR S, £ 5 A SHE 1%
H—3%, 591, 609, 649, 707 nm 1%L 43 B % R
F E* B F 8°D,—~'F,, °D,—~'F,, °D, —~>'F; Fi
"Do—"F,BRIF , FLHH T i) /)N 2 bl AL RE 4R 1 38
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Fig.2 Excitation spectra of Eu:GGG samples
(1) Sample a; (2) Sample b; (3) Sample c¢; (4) Sample d
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Fig.3 Emission spectra of the Eu: GGG samples
(1) Sample a; (2) Sample b; (3) Sample c; (4) Sample d
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Fig.4 Fluorescence decay curve of samples

(1) Sample a; (2) Sample b; (3) Sample c; (4) Sample d

R1 BERARAEFG

Table 1 Fluorescence lifetime of samples

Samples a b c d

Particle size/nm 30 48 55 97
Fluorescence lifetime/ms 7.11 5.91 3.53 3.25

TERE > s LAY o HoAhIgE T N ABRAE, I AR
o AILAEF), B FE°D,—~F, BEBARERT R £,
XA Eu’* B FEB4 o 3 SR D SRR A1
wE 2, 39, AIUELHMERGRERS,
FERENEERTE K, Xl FTLRIEP
BAHREB R EME S RE RN, MERSR
EFE, Eu:GCC @R RFHK, BAEANEHE
AR EC BB, BEEANEN EC BTFHE
WE58E, EEEE . R0 E KIg R HE X85
VAN, HH B B FAESHERPLTAEM

[T FRIE AR L L
2.3 XHED

& 3 HIRETTE 591 nm AL TE G R ST 9R E i
X, AREZRT, WETHBIEZLEHTOEER
HIZR, QN 4, FIFISRIEBORE v = dexp( - t/7) +
yo(FH ¢ RFEFA) W A &St T M,
HIZR AT MO A & A B W AL, B3 T 98k
FaRN, WFE 1R,

ALUES, BRNIOLEREERSREA
EAEESNAETRMAE, AT THERE
B, SRR K, S ES EIRERILIR 58
Hog, EHIREBRLES, K TESHELHEBE
K, NI BB R EEBH K, FBEOLERT
5o
3 & #®

PI4J& Ga, Gd,0,, Eu,0; NI FERL, &K
RUTTER, KAWLV FEERRIRES R E
THIET 4 F 5% (BRF53 %) Eu: GGG Haho XRD
WHRFRAR T BT MR EHCR 1.2371 nm, BB
RRERE R EFE WA, 800 CHT X 30 nm,
1500 CATIEME] 97 nm, EIR TR B U
K/DT 287 nm BIEEAMX A 393 nm AAF B E K,
Ay BI%E R Eu®*-0%~ (8] 1 B 7of i B A IR CAD Eu®
B Fo>"Le HIBRIER YL, 7F 274 nm AL E N T 53R
RIS R, A Gd’* I°S,,-°T, WRRER I, A& 53
FHIT ECH°D—F,(J =1, 2, 3, HMEKRELR
1%, HP°D—~'F, HREEBRERTE & ST R5E, 11
BHERSY Eu’* B F A F R O X FRAE L. BEE B
IREFAE, Eu:GCCRI K Eia S, XAl fEH
FabiAER, BAEBRNEEAR EC REH K
S8, M mAr s, AIRER T4 B AlRE
BHAREEIES, B FHEECHEBREK, S
EATERIE BRI K TS .,
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Preparation and Luminescent Properties of Nanocrystalline Eu: GGG Phosphor
Liu Wenpeng'?, Zhang Qingli'* , Shao Shufang"?, Sun Dunlu', Zhang Xia"*, Gu Changjiang', Yin
Shaotang' (1. Crystal Laboratory , Anhui Institute of Optics and Fine Mechanics, Chinese Academy
of Sciences, Hefei 230031, China; 2. Graduate School, Chinese Academy of Sciences, Beijing

100049, China)

Abstract: Eu: GGG phosphors were prepared by co-
precipitation method and sintered at different tempera-
tures. The structure was analysed by X-ray diffraction
and the lattice constant was calculated, which was
1.2371 nm. Emission, excitation spectra and fluores-
cence decay curve were measured at room tempera-
ture. There was a strong excitation band from 240 to
287 nm and a peak at 393 nm, and they were from the
charge transfer absorption of Eu’*-0?" and the
7F0—>5Lﬁ transition absorption of Eu’*, respectively .
The peak of 274 nm in the excitation spectrum was

Key words: Eu:GGG; nanometer; luminescent; rare earths

from the ®S,,—°I; transition of Gd**. Under 393 nm
excitation, the sirongest emission at 591 nm was from
the *Dy—'F, magnetic dipole transition of Eu’*, may-
be due to the distribution of some Eu’* in the inverse
symmetry sites. With the increasing of the sintered
temperature, the fluorescent intensity increased,
which might be the result of larger grain size with more
excitated Eu’* ions per unit volume. However, the
fluorescence decay time at 591 nm decreased, which
could be ascribed to trap capture to resonance transfer

fluorescence of Eu** ions.
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