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Abstract

We have synthesized some phosphors in the
system  MO-Al,03-SiO; (M=Sr, Ba) by
combinatorial polymerized-complex method.
Composition and synthetic temperature of
phosphors in the liblary was screened from the
emission intensities of individual samples under
365nm excitation. As we were screened the
higher luminescent candidate composition (or
candidate host lattice) at 365nm excitation,
investigated whether good radiation was
possible at the 405 or 465nm excitation by give
the host lattice to be discovered more various
change. From libraries about 2 systems, the
compound to be expected in long wavelength

among the compound to be screened are
Sr,;Al”Og_s, SmAl;O,;, SFAZ;SigOg, and BGAZ}SiQOg.

1. Introduction

Recently, a new type of LEDs based on
Gallium Nitride (GaN) that emits blue light (at
450—480 nm) efficiently has been developed. It
provides significantly brighter light output than
the traditional ones. Because blue LEDs emit
light with a shorter wavelength than those of
green and red LEDs, it is possible to obtain
yellow secondary light from a suitable phosphor
that can complement the blue emission to yield
white light. Also, around 400nm of the UV ray
combined with Blue, Green, and Red phosphor
can create white LED. It is just same as Red,
Green, and Blue combination. This UV LED +
Blue, Green, Red phosphor shows better
performance in Red emission characteristics
than Blue + YAG phosphor based white LED. It
is required to increase the power of UV LED
and the performance of phosphor. For such
reason, in the work, we are investigated to
search for phosphors which are possible in a
long wavelength area, 405nm and 460nm in
particular, by combinatorial chemistry method.

In this work, we were synthesized Eu’'-
activated phosphors in the system MO-ALOs-
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Si0; (M=Sr, Ba) by Pechni-Type polymerizable
complex technique based on polyesterification
between citric acid (CA) and ethylene glycohol
(EG), screened the higher Iuminescent
composition at ultraviolet (UV) excitation and
characterized the phosphors of a optimized
composition.

2. Experimental

To synthesize phosphors, which are exciting
at UV, a combinatorial table composed of 210
different compositions was prepared. In
accordance with the table, each material sample
could be tested with compositions of M(M=Sr,
Ba), Al and Si components that is in the range
from 0 to 1 in 0.05 increments respectively.

Metal ion Citric acid and ethylene glycol
(Sr2*, AP, Sit*, Eu?) (mol ratio = 1: 4)

Mixing

Drying & Polymerization (85~140°C)

Burnig-out

Post-heat treatment (1100~1500°C)

Phosphor

Fig. 1. Flow diagram of complex-polymeric
combinatorial chemistry method.

Each ionic solution was injected to 6ml test
tube by using micropippetes according to each
composition of the combinatorial table. Then,



citric acid and ethylene glycohol were added as
2.5 ~ 3.0 times and 5 times to the equivalence of
total metal ions at each test tube. After the
removal of water, the polymerization of excess
citric acid containing metal-citrate complex and
ethylene glycohol occur the complex-polymeric
precursors. The burning-out step contains the
removal of organic materials at 600 ~ 700 C for
3-5h in furnace.

The post-heat treatment be sequently
conducted at 1100 ~ 1500C for 3h in an

oxidizing or reducing atmosphere. The final

weight of the samples is in the range of 0.1g to
0.2g.

3. Result and Discussion

Fig.1, 2 show the luminescence libraries for
the Eu*" ion in the ternary MO-ALO5-S10;
(M=Sr, Ba) system under the 254nm excitation
and 365nm excitation. The library of ternary
system to be originally the purpose at the 465nm
excitation could not make because of so low
intensity. But, as we were screened the higher
luminescent candidate composition (or candidate
host lattice) at 365nm excitation, investigated
whether good radiation was possible at the 405
or 465nm excitation by give the host lattice to be
discovered more various change. From libraries
about 2 systems, the compound to be expected in
long wavelength among the compound to be

screened are SrsAl1402s5, SrALS1HOg, and
BﬂAIzSizOg.

3. Reference

" E. Danielson, J. H. Golden, E. W. Mcfarland, C. M.
Reaves. W. H. Weinberg, X. D. Wu, Nature, 389,
944 (1997)

2 X.D. Sun, K. A. Wang, Y. Yoo. W. G. Wallace-
Freedman, G. Ghen, X. D. Xiang, P. G. Schultz, Adv.
Mater., 9 (13), 1046 (1997)

 X.D. Xiang, Science, 268, 1738 (1995)

J. J. Weidner, J. J. Parlow, D. L. Flynn, Tetrahedron
Letter, 40,239 (1999)

*S. W. Kaldor, M.G. Siegel, J.E. Fritz, B. A.
Dressman, P. J. Hahn, Tetrahedron Letter, 37, 7193
(1996)

> M. P. Pechini, Method of preparing Lead and
Alkaline Earth Titanates and Miobates and Coating
Method Using the Same to Form a Capacitor,
U.S.Pat., (1967)

P-69 / H. S. Yoon

o @ 5 oW o w t -
‘0.0&##%0&&&
‘@.’.."‘Q - % o+
X AR R R R

e P POeRrErE .y .
: ..O‘i“#"*mt
00.‘.".0‘.’000#

Si0

0000600&@&:&

;;500000000000 o
Al . $i0

Fig. 2. Library for Eu*" ion in the ternary
SrO-ALO;-Si0; system under (a) 254nm
excitation (b) 365nm excitation.
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Fig. 3. Library for Eu’’ ion in the ternary
- Ba0-ALO;-SiO; system under (a) 254nm
excitation (b) 365nm excitation.
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Fig. 4. PL properties of Sr;Al140:5:Eu.

(a) excitation spectra of Sr;;Al4Ois: Eugs
which were prepared for 3h at the
temperature of 1200°C in a reducing
atmosphere, (b) emission Pectra of Sry
«Al14025:Eu, in the various Eu®’ concentration.
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Fig. S. PL properties of SrALSi;Os:Eu.

(a) excitation spectra of SryosALSHOgs:Euggs
which were prepared for 3h at the
temperature of 1400°C in a reducing
atmosphere, (b) emission spectra of Sr,
ALSiOs:Eu, in the various Eu”
concentration.
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Fig. 6. PL properties of BaALSi;Os:Eu.

(a) excitation spectra of BagosALS1Os:Eug s
which were prepared for 3h at the
temperature of 1500°C in a reducing
atmosphere, (b) emission spectra of Ba,.
ALSHOg:Eu, in the various Eu”
concentration.
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