55 9 2006 9
1000-3290/2006/55 09 /4946-05

ACTA PHYSICA SINICA

Vol.55 No.9 September 2006
©2006 Chin. Phys. Soc.

Eu** Ca,SiO;
*
12+
1 071002
2 071002
2006 1 23 3 24
Fu’™ Cas SiO; . Eu’? 501 nm
570 nm 502 nm Van Uitert
Ca; Si0s Fu’* Eu” Cat 1
Ca 1l . 250—450 nm 375 nm InGaN
350—410 nm
Ca; Si05
PACC 7855
350—410 nm
1. —
: LED
LED = M, SiO;
LED M = Ca Sr Ba Park 2004
470 nm Sr3 Si0;5
Eu®* ! 2005 Ba,Si0;  Eu’*
LED 6 Ca;,Si0; Eu’*
YAG Cé'* Ca;Si0;  Eu’*
Ed’* Ca; Si0;4
LED
YAG Ce'*
: 2.
— 350—410 nm
InGaN LED. CaCO; A.R. SiO, A.R.
— Euw, O; 99.99%
LED
350—410 nm 2h Fu*
LED Ca,Si0;  Eu’”
XRD6000 Cu
* 51215103b

F E-mail liuyufengd @ sohu. com



4947

9 Eu** Ca, SiOs
Ko 40 kV 40 mA A =0.15406 nm 8°/ 1300°C—1400°C
min 0.02° 10—80°
1-88C Ca, SiO;
RF-540 Ca0  SiO,
150 W Ed2*
0.1 nm SPEX-1404 Cay SO
0.01 nm . Ca; SiO,
Eu2+
3. Cay SiO;
3.1. Ca, SiO, Ca,Si0;  Eu*
1300°C—1400C .
1 XRD
1100°C
—
Ca0  Si0, P
Ca; SiO; . 1200°C & /
Ca, SiO; Ca0  Si0, %
1300°C—1400°C CaO Si0,
XRD JCPDS 42-0551 -
Ca; SiO; 1100 1200 1300 1400 1500
1500°C R/
’ 2
Ca,; SiO; P
a=1.223 nm b=0.7034 nm ¢ =2.496 nm. ,
Eud Ca, SO, 3.2.Ca;SiO; Eu
3 375 nm Ca,Si0; Eu’*
- 50 000 1200°C 502 nm
¢ 0 Ca; Si0; Eu’* Ed*
" 0 o 00 o 1300 OC 4f5d_1 S7/2 Eu2+
g |° ° ° 0
2 45d—'S,,
N o, 1200°¢ Ca,Si0; Far* Eu’’
Eﬁ o °
e s ¢ 1100°C
S S C ¢ °
501 nm
10 20 30 40 5Io 60 70 80 570 nm .
20/ 4 501 nom 570 nm
Ca, Si0; Eu’*
CaSi0s  XRD s Si0, ¢
GO0 Casion 250—450 nm 375 nm
570 nm
2 501 nm
501 nm 570 nm



55

4948
Eu** 0.005
. Eu**
é 8 2+
;' . Eu
N Eu*?
=
bt
9 . Eu2+
400 4I50 5(I)0 550 6(I)O 6I50 700
Bk /nm
™
3 Ca;Si0s 0.005Eu* Aexe =375 nm Gauss P H \\.
2
g [}
Eu’* . 570 nm =
Eu?* 5d \-\
Eu2+
o 1 2z 3 4 5 6
. Eu® ¥ BE/ (mol %)
Ca; Si0s Eu**
o 350— 5 Erlt 1400°C
410 nm InGaN LED.
3.4.E0"  C(Ca,SiO;
— Wl 501
- - Fi#i570mm Cay SiO; Ca**
2 Ca* 1 ca* 1l
g C32+ ]: C32+ [[ 10 11
& Eu2+ Ca2+
= 501 om 570 nm

Eu* 1 Ed 1T 4f5d—' Sin

200 250 300 350 400 450 500
Bk /nm

Van Uitert Fu’*  Ce
4 Ca;Si05 0.005Ew* 501 nm 5d
570 nm 4f5d—'S,,
3.3.Eu™* Ca;Si0; Eu’”* E=0Q1- vi4" x100"""" cm™
E 5d em™! Eu**
4f5d—'S,, Q d
. Eu’*
14 n
Ca, SiO; ) 5 e
1400C Ca,Si0; Eu’”* oV - o
Eu’* ) Ca,Si0; Eu’™ Q =34000 cm™' V=2. ea

12

Ca; Si05 Eu’* Eu’* Van Uitert



404

9 Eu** Ca, SiOs 4949
ea=1.17eV Y; Al O,
14
GaAlO, ea 1.60 eV
Si0447 PO437 WO427 ea r+ /r~ =0.225—0.414
n=4 r*/rT =0.414—0.732
Si0,*” Si Al n=6
+y -
ca 255 ey 28 Ca, SiO r'/rm >0.732 8
n=3_ Ca; Si0.
Ca** 0.094 nm Ca’* R
2+ 2+ 2- 2+
0.112 nm. Eu™ rg” " /ry”” >0.732 Eu
1 Eu2+ :[
501 nm
1 Bt Cay SiOs d
n ea/eV r/om  Efem™!  Aqy/nm A emi/mm 4
4 2.55 0.094 15756 634 570 )
8 2.55 0.112 21544 464 501 .
Eu** Ca, SiOs
1300°C—1400C Eu’*
Eu’* 0.125 nm 0.005 mol ™'
Ca’” 0.112 nm 501 nm 570 nm
ELIZ + Eu2 + Caz + I Caz + H
501 nm 5d — 4f 350—
Ewt | 410 nm
570 nm Edt 11 375 nm InGaN LED.
Ca,Si0; Eu’*
LED
1 Park J K Kim C H Park S H 2004 Appl. Phys. Leit. 84 1647 8 Kottaisamy M Jagannathan R 1995 J. Elecirochem . Soc. 142 3205
2 Yin M Lou L R Zhang W P et al 1998 Acta Phys. Sin. 47 1207 9 Yang Z P Guo Z Zhu S C et al 2004 Specirosc. Spec. Anal. 24
in Chinese 1998 47 1506
1207 10 Dent Glasser L' S Glasser F P 1965 Acta Cryst. 18 453
3 Park J K Choi K J Kim C H et al 2004 Electrochem . Solid-State 11 Dent Glasser L S 1965 Acta Cryst. 18 455
Leit . 7 H15 12 Van Uitert L G 1984 J. Lumin. 29 1
4 Park J K Lim M A Kim C H 2003 Appl. Phys. Lett. 82 683 13 XuWL LuX R 1993 J. Chin. Rare Earth Soc. 11 116 in
5 Lim M A Park J K Kim C H2003 J. Mater. Sci. Lett. 22 1351 Chinese 1993 11 116
6 Park J K Lim M A Choi K J 2005 /. Mater. Sci. 40 2069 14 LiZHLQ Wang Y et al 1987 Struc. Chem. Beijing Beijing
7 Sun X Y Zhang J H Zhang X et al 2005 Chin. J. Lumin. 26 404 Normal University Press 299 in Chinese
in Chinese . 2005 26 1987 299



4950 55

Preparation and luminescence characteristics of Eu?*
activated Ca;SiO5 green-emitting phosphor ™

Yang Zhi-Ping'  Liu Yu-Feng' *
1 College of Physical Science and Technology Hebei University Baoding 071002 China
2 No.l High School of Baoding City Hebei Province Baoding 071002 China
Received 23 January 2006 revised manuscript received 24 March 2006

Abstract

The preparation and the luminescent properties of green-emitting phosphor Ca;SiOs Eu** have been studied. The broad
green emission band with the peak located at 502 nm which consists of a main and a subsidiary emission peak at 501 nm and 570
nm respectively originate from the centers of Eu?* ions. There are two different Eu** emitting centers in CaySiOs Eu®*
which has been confirmed by the experiment results and empirical formula of Van Uitert and the Eu** ions occupy Ca’* sites
with coordination number 8 and 4 in this phase. The excitation spectra extend from 250 nm to 450 nm and the excitation peak
positions are located around 375 nm. The phosphor can be excited effectively by InGaN chip emitting in the range of 350—
410 nm.
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