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Abstract: Nano-meter Y,_SiOs:Eu, materials were synthesized by sol-gel method,and its structure and morphology
were characterized by XRD, FTIR and TEM. The influence of phase structure, calcination temperature and Eu** dop-
ing concentration on luminescence properties was investigated. The results show that the materials obtained at calci-
nation temperature below 900 “Cmainly present non-crystal state, while the materials mainly exhibit crystal state
structure when calcined over 900 °C. The particle size increased with the calcination temperature. The particle size
was 15~45 nm and 60~80 nm for amorphous and crystal forms, respectively. The excitation and emission spectra of
materials are all affected by phase structure, calcination temperature and Eu** doping concentration. For Y,,SiOs:Eu,
nanocrystal samples, in excitation spectra the charge transfer state (CTS) in crystal state absoption peak appeared
red-shifted obviously compared with that in amorphous form, and in emission spectra the strong emission peak corre-

sponding to Dy—"F, transition was observed and its intensity increased and decreased, respectively, with the calci-
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nation temperature for amorphous samples and crystal samples, at the same time two novel sharp emissions peaks

were found at longer wavelength and became stronger with particle size. The spectra with respect to the *Dy—"F; tran-

sition splitted into sharp triple peaks, but the emission spectra corresponding to *Dy—"Fj transition was almost not af-

fected by the crystal phase and the particle size. While in the crystal Y,,SiOs:Eu, of 60~80 nm, the luminescence in-

tensities of >Dy—"F, and *Dy—"F transitions were influenced by Eu* doping concentration, when the Eu* doping con-

centration was at x=0.4, the luminescence intensity was the strongest.
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Fig. 1 XRD patterns of Y,3105:Eug, samples at

different calcination temperatures
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Fig.2 TEM images of Y5105 Eug4 nanoparticles at different calcination temperatures
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Fig.4 Excitation spectra of Y5105 Eugs samples at

different calcination temperatures

Bl 5 4 Y, 6Si0s:Eug, 75 A [F] i B2 T 48 b8 i 1594
a0 4 5063 DR B A R, OOt K R
395 nm, RSG5 BIN R T 5Dy —7 Fo 3Dy —
TF\ Dy — TF, BRIE P XN T 3D, — TR, BRIETE 579
nm ISR RO YRR A IR N 550 °C
F 1100 °C, M AL A5 #a DA AR & 25 21 0 2 | e o i 2
FEARMNAR i 5D, — F, BRAE  H R 66 7 R 2
FISZMR AL, Yl & B AE 900 CLATI A RL 2549
JE A (E 5 HPRE S ab,e), 28O0 2 B TE A IR
GERE) | RS U Bl 0 R ORI K IR LA (K 5), 4
WA AR DA i A 5 AR A A | e U AR B — R B I | I
{E. 3 57 F 587 593 1 598 nm, th 1 — 2 5iF 52 44
S MNAE SR B 5 XRD 4502 — 3
[ T AE i AR 285 48 TR R ORI X F 5Dy — TR &
SRR WA B W i 5D, — F, BRE & St
i FE 800 CLARTE fhAS I & G A 52 Bl — 45k
) BIENL T 612 nm; Y0 RHH A R i3 900 C,

MR AR SRR B AR, AT 612 nm B
U ) A T 1) 21K | AFRT 5 8 B S AR 55 | R B A K I
B IR Y KOG | o3 AL T 624 F 633 nm, HLUE
ET iR JE I 209 K UKL /NS R 38 5 L S8 AR S 4 R
RSN 4 RBR B R AR, X5
il 25 45 ) LA EORG AN RE e 25 40— B0 TRl FRAT
K BAE TG E RS 5Dy — TF, & ST IER X T 5D,
— TF, R SR R OGS R AR SR A
AR N A ES G 3Dy — TF, & ST X AR 55
D, — TF, BRAE & SRS R0 BB AR SR TP Eu®
FEAL T R A 7 TR A A T Eut R
BLAbF JC R H AR A2 S AN 1000 CUAT
AFEE AR S MR Dy — 7F, fil 5D, —F,
PR K S e ) BB T BB T T I R, X
BRI AR B AR A R S — 0 U6 P BE AR B TR Y
P UKL PN 8 A il B ek 2L | [ B R A ) 388 R A B
TR0 AL F R G DT AR T JE 4R S ot
By ILR SR, M Bebe i R S F) 1100 °C, MR
() D, — "F, 3Dy — F, BRAE K& 5 00 5 24 B i
IS, 3X 0] 68 PO FE R T BRI AR S A 25 4
R — RS (A A R P B 2 1
B, BELIG: 1 BB (A% 3 | B IR SR BRAE A LR

A=395 nm

Intensity (a.u.)

a

T T T T T T
525 550 575 600 625 650 675 700
Wavelength / nm

Calcination temperature: a: 500 °C; b: 700 °C; c: 800 °C;
d: 900 C; e: 1000 °C; f: 1100 °C
Kl 5 FEAIE ST BB TSR Y, (SiOsEug, 1
R
Fig.5 Emission spectra of Y;4S105:Eu,, samples at
different calcination temperatures
N TR B, BTN T AN R T B
BT AR A Y Si05:Eugs T Eu [ 3Dy — TF, BRI 5
JEEEWR, XF 6 FhRE Y R R AR AT T ERAE HO)
I AR LR 6A FIE 6B, AIEL 6 AT LI F,



5% 6 HEEALEF i LY, Si0s: Eu >0 K KOG R BHES K0 61 RE 52 i K & G HLBRAF 5 1003
85Dk, BRAE A S A 58 5 18T 5 S5 R — 2L,
A B 7 5 1000 °C KK T 19 Y, SiOsEu, (v =
0.1,0.2,0.4,0.6,0.8) 1 A it i | 2 I T ik | & 6k
3 K4 395 nm, MIEL 6 ATLLFA 2 2=0.4 I, *D—F,
= 00 1 56ms D Fy BRAE 7 52 S R 24 3 =06 Y
g 00 C 168 ms SDeTF, F DR, RS TG T [ 2] 2=0.8
550°C 145ms B B Y SD—TF, F DT, & AR S
Y, EuSiO; [—— 0.1
T=1000 C 2 L - =02
T T T T T /:c,(=395 nm .."_' ...... =04
0 2 4 6 8 10 ST S, =06
Delay time /ms fr--0.8
E
El
=
E 1000 °C 2.42ms T T - ey
2 ) 550 575 600 625 650 675
= 900 'C 2.25 ms Wavelength / nm
P00 E 2 P77 1000 CHAIFF BB AR EuB 4k 5 1
Y,.Si05:Fu, (x=0.1,0.2,0.4,0.6,0.8) 1 & S 561
. : i : : Fig.7 Emission spectra of different Eu* doping

0 ‘ 2 4 6 I 8 ‘ 10
Delay time /ms
K6 TEARIE AT BB T ke i Y, SiOsEug, H
Eu® 19 SDg—TFy(613 nm) KA 50 2238l it 2k K
A 9 F A
Fig.6  Delay curve and fitting life time for *Dy—"F,

(613 nm)of Eu* transition in Y, SiOsEug,

samples at different calcination temperatures
TEAN RN T 4B 45 21 B0t A A AR S SRR Al P B
i 5D, BEZR B 73 i 5 K 5 638 th AR 1Y SDy—"F, &
JEOR B ML — 2, BRS04 7 i B B R
JER TR A Ul W7 e i AR P R AR T T 4R A st
BB RE R G | R S BRAT B R A it
KB TR B RS SOF A R AR, TP
DAY 5 B2 ] 8 A0 5 T AR SR i 25 B it S F
1100 CH 5 7 iy A A 565 G v AR I A 22 D' 5ik B2
TEOL—AF I T AR G BT Y B GE IR 2o
ST B0 S5 T4 TR O AR, HL B b 2 A
R b A RE A (14 526 7% i 55 KOG TE AR I ) Ok
JE AR ARG (4 6 75 A 44 P AR R A T
R TR T SDe—TF, BRAE 1Y & 6 B T AR 4 R T
B, DL S T Eud 32 B AL T R PO A
fr, M AEAR A A L5 B 32 B AR T 25 S i rh s
WAL, DRI & SO T R B A S A B0 4R S R A AR

concentration Y,_SiOsEu,(x=0.1,0.2,0.4,0.6,
0.8) prepared at 1000 C

ME 8 #E— AT FH # | Y, Si0sEu, MR TE x=0.4
B EK RN, i KT H AR Y,8i05E0*
H =02 PR EEAE, ZRLE5 RAE B AP S5 1 b
L & B 3X 0] R B T 4K A R v g
I A 328 B 290 DK SO 0 SR BEL T DA BB K e O AE A5 A 40
K f N A ) RV R B

TE Y, Si05:Eu BBk 75 &'t v vk B I i
(x<0.1), AT IR OG0 B AR IR /Y, DT — 26 7E
HE I H A BRE I O HR O E BB A5 3 B K R
L XA GHUO MR B K AT L2 . SR
Eu ¥ B8 B (v>0.1) , AR &0 A0 23 5 40 e 4R
e —~“Re AL 7 R B 4@ S BRATE SD—F,
JE A TEEE R, XN Y A EERATE LR A /N T 5 A
LB & 6 0 Z M A e AL LR Ik, & A
DREEAG N E . M BE R R A N — K
LB — AR b R B B AR, A
PR FE R R IR SR 2 6 RO 1 BE SRR
388 H T30 B R FRAE SS9 K, DT BELAS
Rt fLid | HILIB AR B9k bR IR K ¥ A
ZORTB B L 2 B g, B R AT
WURE KN 5 TR AN X8 A0 DA B K O TE 45 A0 K



1004 xAl

N ERE

—m—a

Intensity (a.u.)

0.0 0.2 04 0.6
Molar fraction of Euv*~ doping

8  WRIGIEK N 395 nm, 1000 CHLEAIR
Eu™ B 24 Y, SiOsEu, (x= 0.1, 0.2,
0.4, 0.6, 0.8) B (a)*Dy—"F, (587 nm) Al (b)
SD—"F, (614 nm) & 0GR B 2k
Fig.8 Intensity for Y, ,SiOsEu, (x=0.1, 0.2, 0.4, 0.6,
0.8) of different Eu* doping concentration
calcined at 1000 °C under 395 nm UV
excitation by monitoring the emissions of
(a)°Dy—"F, (587 nm) and (b) Dy—"F, (614 nm)
st PR 23 A1 PR3 v o O KR S T 1 ) — A L B
JEE P B ATTIA A i A JURE /N5 A R 2 2 L K
B8/ IR NSE g T RE (A e S5 1k — P 4R 7

3 & it

FEEER W45 Y, Si05 Eu, >, BRI JE 900 °C
PLR b4 RE 32 B S G s AU ZE A | AE 900 C LA Lk 5
SIS ASGEA | BE A T AR T g R AU R
ANBE TG A A B 0K AR T Y S BR LGS A A
i A 5 B A R A R RN B SRS, kL
K/NiK 60~80 nm, AEFBASHS SD—TF, BRIE by i i)
WA T 205 it A I 2 ST 0 5l AR, 7 e BB 2 I 11
KW 7 AR AR B AN OK BORLE K SD—TF, &Gt
SREEYEIN, FEAASE SD—TF, S N = L Sy
LT 587,593 il 598 nm, H. & G50 B AH X 3G 8 | 15
W A S5 R T Bud 32 B AL T B O s A7 TR R
AR Eu®E S AT I R O AL, 7E 1000 C
DL 4B 5 I A5 b4 6 19 2¢O 75 i Bl B o T B85 - v 2 A
Kota#, ULBIFE AT B P R AR T 0 AR S i T B0
REEI, J340 7E 60~80 nm A0K Y, SiOsEu ik
o R RIR LR 0.4, 3 R T IREU B

SEH .

[1] Mitsunaga M, Yano R, Uesugi N. Opt. Lett., 1991,16:1890

~1892
[2] YIN Min(7* ), LOU Li-Ren (#2832 \), ZHANG Wei-Ping
(IR, et al. Wuli Xuebao (Chin. Phys. Soc), 1998,47(7):
1207~1212
[3] YIN Min(J*  E), LOU Li-Ren (#32.\), ZHANG Wei-Ping
(TRELHE), et al. Faguang Xuebao (Chin. J. Lum.), 1998,19(3):
216~220
[4] LU Shao-Zhe( £ %), ZHANG Ji-Shen (7K 4k #%), ZHANG
Jia-Hua (5K K %), et al. Faguang Xuebao (Chin. J. Lum.),
2005,26(3):365~368
[5] YAN Chun-Hua, SUN Ling-Dong, LIAO Chun-Sheng, et al.
Appl. Phys. Lett., 2003,82:3511~3513
[6] YANG Lin-Mei(# ##f), SONG Hong-Wei(*K 7% f§), YU Li-
Xin(F5LH7), et al. Faguang Xuebao(Chin. J. Lum.), 2004,
25(6):710~714
[7] PENG Hong-Shang (3% it i), SONG Hong-Wei (K % fli),
CHEN Bao-Jiu(¥& % JA), et al. Faguang Xuebao (Chin. J.
Lum.), 2004,25(6):710~714
[8] LIU Chun-Xu(X#8), ZHANG Jia-Hua(7k &K %), LU Shao-
Zhe(E D7), et al. Faguang Xuebao (Chin. J. Lum.), 2004,
25(2):193~196
[9] FU Zuo-Ling, ZHOU Shi-Hong, YU Ying-Ning, et al. J. Phys.
Chem. B, 2005,109:23320~23325
[10]Yu M, Lin J, Fang J. Chem. Mater., 2005,17:173~179
[11]Ghosh P, Patra A. Langmuir, 2006,22:6321~6327
[12]PAN Guo-Hui, SONG Hong-Wei, XUE Bai, et al. Chem.
Mater., 2006,18:4526~4532
[13]Joint Committeeon Powder Diffraction Standards (JCPDS)
(ASTM), file No.41~0004
[14]WEI Zheng-Gui, SUN Ling-Dong, LIAO Chun-Sheng, et al.
J. Phys. Chem., 2002,106:10610~10617
[15]LIU Gui-Xia, HONG Guang-Yan, SUN Duo-Xian. Journal of
Colloid and Interface Science, 2004,278:133~138
[16]JRen M, Lin J H, Dong Y, et al. Chem. Mater., 1999,11:
1576~1580
[17]Denning J H, Ross S D. Spectrochim. Acta, Part A, 1972,
28:1775~1785
[18]XU Hong-Yao(# H:##), WANG Xian-Biao(E #k %), WU Zhen
Yu(R ¥R E). Gaodeng Xuexiao Huaxue Xuebao(Chemical
Journal of Chinese Universities), 2006,27(1):104~107
[19]WU Chang-Feng, QIN Wei-Ping, QIN Guan-Shi, et al. Appl.
Phys. Lett., 2003, 82:520~522
[20]XUE Shao-Lin(## 41 #), CHEN Ling-Bing(¥ % 7K), XIE Li-
Ming( 22 W]). et al. Fudan Daxue Xuebao(Journal of Fudan
University), 1999,38(4):401~404
[21]Ewa M. Goldys, Krystyna Drozdowicz-Tomsia, Sun Jinjun, et
al. J. Am.Chem. Soc., 2006,128:14498~14505



