1003 - 7713,/2000/06 — 0694 — 05

Yy.9sEuq o5 203

Yo.95 Eug o5 2 0

Yo.05Eug.05 2057510,
680°C 4h n -
612 nm St 2Y 17

Yo.905 Fug.os 203
n— Yo.o5Fu.05 203/5i0,
n— Yo.osEup.5 203

nm

0614.33+7 0754 0657.39

Yo.05Fug 05 203

2

2.1 n-Y,0;Eu**
Y,0; 4 mol/L  Eu,03 4 mol/L

Y3 + El.l3

Si0,

230026

=201

HNO; 65%68%
Y*EST =101 201 301

4 h

Y Eu OHCO; H,O

NO; 5
7 80°C
680°C 4 h n - Y,0;Eu*
* 19974041 -
19990645 - 01
*% yaolz@ ustc. edu. cn
1999 - 11 - 16 2000 -02-23

4 h

616

Si0,

Y N03 3 Eu
pH = 6-



6 Yo.05Eug.05 205 Si0, 695
2.2 n- Y,0;Eu’* /SiO,
Si OCyHs 4EtOHHNO;H,0 = 1.15.60.00168 A Y+ Eu’t
201 n- Y Eu ,0s B
A B Si2y 17 13 11 31 Sio,
8 n—- Y,0,Eu’* /SiO, 680°C 4 h
2.3
X XRD D/MAX - YA X 100 mA 40
kV CuKa 20°70° 5°/min
850 240 nm F290
12 mm
EtOH T,=270C P,=11.1 MPa N,
3
3.1 Yt E#
4 h 680°C 4 h Yt Ed*
TEM 12 Y+t Ed’t 201 16.3
nm 301 11.8 nm 101
12.9 nm
P B
) d ’
Ind = InR - Ind + 0.5’
R o
Al = ¥R =201
"
*3 [ — ¥ =0
t |
% i ||I I PN o T
5 - (

—
T T

I N

Sl S50 s80

s el Eau LLiu

Wavealengthinm

YL Rt AR B B
Fig. 1 The influsnon of vardoue molar ratio of Fig. 2

Y34 Ee’ " em the lumineacence intensity

[¥i2 FEGBOC 4 h Tl eE s -
{ Yoon g g 120y 09 TEM [EHR
TEM micrograph of # — { Yo g9 Fllg e )30y
poepicenl ar RO 4h



636 6

Vol.133 No.6
2000 12 CHINESE JOURNAL OF CHEMICAL PHYSICS Dec. 2000
201
3.2 n- Y0‘95El]0‘05 203/Si02
Si0, 9 eV 155 nm 8 eV
240 nm 5.2 eV Si0,
Sio 2Y 17
31 3
104 50 - i
1:7 2, TJ
. ne :
/ || 12} m{ I.I‘-.. de
5 54 'I I‘ﬁ/— 400 -] ;o" . l:ul '||
! > '
i ll‘ || z ! 1 - 4
2 ol — 31 I
g I / o) 304 o 1°
= /\";! ,"{J \ I l I‘ 5‘
S A 2 A 4
"] T T T T 1 %‘ 20 ||I‘I l | 2: T
5;0 560 &850 Toa 750 E 'l l . P2
Wavelength/nm £ l,I . g
IR
- 10 ) ] .. - 12
3 Si2Y n— YoosEup o5 203 N | A £
/Si0, J} ¥ ll't"t,/;\ i
Fig. 3 The photoluminescence spectra of n — o ) -+ 0
Yo.05Eug.05 203/Si0, aerogel assemblies i
with various molar ratio of Si2Y sag [ stliu '5;0 sc,uu 5;0' ﬁ;g Eég

4 a b
n— Yo.osEug 05 205 n = Yo.osEug 05 205/
Si0,
Ed®* °Dy—'F, S¢  °Dy—'F, G,
Y Eu’*
Dy—'F,
Fud*
Fud*
4 b a
612—616 nm  XRD 5
Eug.05 203/5i0,
Eug 05 205 Si0,

Si0,

Wavelenglh/nm

4
Fig. 4 The influence of meso — porous matrix

on photoluminescence

10
Si0,
680°C 4 h n-—
Eu Y n—
6 TEM

510,

Y0.95
Y0.95



6 Yo.05Fug.05 203

Si0,

697

(W psErtg ae )2 0080,

- L"‘I\"“Lﬁuf-.ﬂﬁ_-w_fvw*‘n
1 oYauEunesla0
_.-"Jg Hl‘h_"lrll\_q.___ o e --‘}"II\-—_...J-.

| — e e —— ¥

50 L} & &5 %0 -]
20/(%
WS () = ( Vg Fag g ¥2 0,780, STREB K
Bib) m = Yoo Fug g }2 0y BHESS XRD il B n={Y, B0 /50, SRR
Fig. 5 The X - my diffraction panenm of n = = 0% TEM ) 45t
{ Yo Fuig gn } 20, /510, sengel assembly Fig, 6 ‘TEM micrograph of o (¥, g Fagg g )50y
and (b)) m = Yy ps Euty s ) 0y pamicles S50, werogel assembly
5 n = Yo.05Eu9.05 205/5i0, n = Yo.o5Eu9.05 205
=25.1 nm n— Ygo5sEuy o5 203 d=16.3 nm
4
12
1. Y,0;Eu®* Y+ Ed’t =201
4h 680°C 4 h n— Yg.o5Euy o5 203
2. Sio 2Y 17
n = Yo.osEug.05 203
3.

AN L AW NN =

Littau K A Szajowski P J Muller AJ et al. . J. Phys. Chem.

Masumoto Y Kaamura T Era K. Appl. Phys. Leit.

1993

Gnanassi M Piveteau L Saviot L. et al. . Appl. Phys. B.

Ohtsuka S Koyamaa T Tsunetome K. et al. . Appl. Phys. Lett.

Canham L T. Appl. Phys. Let. 1990 57 1046

Ennen H Scheider ] Pomerenke G. et al. . Appl. Pkys. Lett.

1993 97 1224
62 225

1995 61 17
1992 61 2953

1983 43 943



698 13

7 Pei Yihui Liu Xingren . Chin. J. Luminescence 1996 17 52
8  Yao Lianzeng Li Xiaomao Cai Weili .eal. . J. Chin. Ceramic Society
1998 26 319
9  Butler K H. Fluorescent Lamp Phosphors Technology and Theory The Pennsyvania State University Press
1980 90
10 Koebler U. Z. Phyzk. 1972 250 217
11 Zhou Bin Wang Jue Shen Jun et al. . Acta Physica Sinica 1997

12 MoCM LiYH LiuYS. J. Appl. Phys. 1998 83 4389

Preparation and Photoluminescence of
n— Yg.osEug o5 203 and n — Yy 9sEug o5 203
Particles/SiO, Aerogel Assemblies ™

Ye Changhui ~ Yao Lianzeng ~ Guo Chen  Mou Jimei™  Shi Gang
Depariment of Materials Science and Engineering
University of Science and Technology of China  Hefei 230026

Abstract Nanostructured Y o5 Eug o5 203 was synthesized through urea sol method and n — Y o5
Eug g5 2053 Particles/SiO, aerogel assemblies were prepared by supercritical drying technique.
The experimental results showed that we could achieve the maximum luminescence intensity by
carefully choosing our optimal experimental conditions. When the molar ratio of Y>* to Eu’* equals 20:
1 homogenous reaction for 4h then under 680°C  4h annealing the luminescence intensity of n —
Yo.05FEug 05 205 was the maximum. In n — Y 95Euy o5 203/5i10, aerogel assemblies annealing under
the same conditions when the molar ratio of Si to 2Y equals 17 the luminescence intensity of the assem-
bly is the strongest but it was still weaker than the luminescence intensity of n = Y osEug o5 203. And
the phenomena of the luminescence intensity decrement of the assemblies against the nano — bulks and the
red shift of the luminescence peaks were discussed.

Key words Aerogels Meso — porous assemblies Supereritical drying Photoluminescence

* Project supported by the National Natural Science Foundation of China 19974041 National Major project for
Foundamental Research — Nanamayerials and Nanostructures 19990645 — 01 .

*% To whom correspondence should be addressed Email  yaolz@ ustc. edu. cn



