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Synthesis and Photoluminescent Property of Inorganic fluorescent for

PDP by Combinatorial Chemistry Method

Sang-Sik Shin

Department of Graphic Arts Engineering, Graduate school, PuKyvong National University

Abstract

In this paper, high luminescent red, green and blue phosphors were synthesized by
combinatorial chemistry with bodies and activators, which are (Y203:Eul+ Gd“)Ban and Y-0;
Eu0; : 8d:0; for red, BaMgAli0z Eu” Mn™ and Eu0s : MniOs for green BaMg:AlisOz:Eu™ Ce” and
Celz; : Eu; for blue respectively, In order to investigate crystalline property of
phosphorous body according to calcinatonal temperature, BaMgzAlizOio(blue phosphor) were
calcinated at 1200, 1250, 1300 and 1400°C respectively, studied by XRD. At result of XRD
patterns, fluorescent phosphors synthesized at above 1300°C are higher crystalline, The red
phosphor only composed of the rare-earth elements as body and activator exhibits stronger
intensity than that used Al;0;: as body and V:0; as activator. Green phosphors synthesized
with MnO or Mn0; as activator, show the different crystallization, spectrum intensity of

them with Mn:0s is higher. Being added with BaC0s and Ce0:; : Eux0s as activator., in the

synthesis of blue phosphors, the crystallizaticon and spectrum intensity of them are higher.
Especially, blue phosphor added with Ce0; exhibits higher spectrum intensity and strong

XRD peak.



RasAgeln Arel A% A% BAES 7 4E FHE a4

st vhw Al ol gg giste Zlo] displayelth Fdle] displays &
HICRTE %2 st 1980 8= color CRT (cathode ray tubes)
7b FES o] R on 1990dd ol2#{ M colorEH EE display

7} A &3lo] o]z gt E3] color LCD( liguid crystal display)® &4

#H T color LCD® ] & PDP(plasma display panel), OELD(organic
eleciro luminecense display)X® 283} thAlo] oj28lon =3] 3
display 7F#H 23" TVe] A& ghelgle g Mde] TVE »
35t display 4424 PDP7F #5850 vk PDPE CRTelH +&
g ¢ gl ¥ display®hrt 7hseltiE AE®T obyel full colorst
a SAFE & o] Eol 3t displayel o}

PDPe] 7= F Ao F2 FF Fe#F Atole] Neolul Xe 5¢

=34 712E Fdstn FEded Bad £ dEg oj&ste nug

ol

=
=
]

il _4

b

P

& Sl7beb Eetart Aefel A e = 147nmet 173nm IAF A9 A
il

N7 ERo] ol FolA =R Ao

L
o
o
1%
1=
2
{
ol
e
ofl
o
%
Wl
_&

o} el# gt PDP-E € &A= full color display A& 3k A4 2Qaz
S NG S A EE DAEE FHE U 1 4EE 2
HAA AL FpeFHolt) PDPE 333 A o= Ay 7]y

Zgstebfio] glom F7) 34 BUl &, UILEQ PDPE 3



Il
ok

ol

T ef ol

GHel o] g EolA gor

l
=

0

st

oF
algi

A

ol

or
=

e}l

65] .

1
T

1714

5" 0

SRS =

el 2oh

i

ol

;_é]

7

=

thoupeb A A ke

of whepr thAl 1

Q.

[=)

o]

o]

3)

d

i;jl-

Hoz

)E}

=zl
=

o
o
=
TH

Al 7]

PDP

H

T
pud

o] Ath.

N

N

at7] o

(e

7}

13
=

shof ofe} 7% ATE EAA 2

[s]

3
Tl g e B o

L=

Ale]

_

O

T

=
=

™

=

&

J

L

Bo

A=A PDPE o

befob ghch

El

o] At

Lo

s

Dy

Ao 2 BaMgAlOrEu

3

b gt

(YEWBO:, =202 7nSi0sMn”,



mebs BomRol e PDPE B34 lwtel Astom HiA Fag
WEe] shukel 2FsE M-S o] fsted A M(Y.04EuMGd), =4
(BaMg2AlLisOEu™ Mn™ ). 3 4(BaMgAlicOs:Eu”™ Ce™)

=]
.
gAdste] zhzbo]l BaEA XRDIX rayv diffraction) & 3 73 24



L

.

77|

pd

1oi

=
=g

a ZHA

]

o A=
5] =

=

2.0 &

o 1] ]

el

3t

2-1 PDP& %7 &34

ofn

ol

b4

213

Fig. 1o el oem

22

A

ot 7]

b - elvl4e gt

stk =

W

IGN
et

2y o 7] ~activatorel] 9|

obzt

=

vhet AelE 5

P
=

Rl v

9 0.1,
Fetav oo A

1
o

2 A

[&]

BAZ ol 7oA ]

1

2,

dolFLon ool

IS
o}, PDP&

i

S

2

AA EA s}

A
17hE ool

S
hm)

& 37
g3

p—

.

]

7
g4 A

=]
7

A 79

!

Z
s

A
N

o7 BBA T ER

=
=

FA]

Re

= ol &

o

SR

nE
Mo

A

Ned Xed

.

T

23 A

PDP%
173nm =+



& o] Faelvl =¥ PDP A1 454 wAsE dd og Y
ot A zA Tbe Al A FAd g Z& Aske] oigh
4 g AL aEel R
Stepl

Host Lattide Stepd

Stepl

Step?

Step3

. Absorption - Energy absorption of Host Lattice

Excitation - Excitation by activator
: Relaxation (Self-delocalization) - Relaxation of exiton

© Emission - Return to the ground state after emitting

|

Fig. 1 Principle of emission by fluorescent compound.
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Fig. 2 Schematic flow chart of experimental procedure.
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3-2 A5 fA

E Aslo] AbgE AeEe Sijgma Aldrich AFe] S5 2 dF Aok

o

o ol4 AAsHA ¥i 1R AbE-sE ey, Table 1, 2, 32 # 44

)

Aol A 2HEES] 248 WA A B Cx 248 295

Table 1. Formulation of fluorescent red compound.

Raw Materials (mol)

|

Red |

AlLO; Y203 Eux03 B20: Va20s Gd203 |
A x 0.03 0.03 0.0075 X 0.03
B 07 03 002  x 0.25 x
C 0.7 0.3 0.02 0.05 0.25 X
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Table 2. Formulation of fluorescent green compound.

Raw Materials (mol)

Green | 1 ‘
AlO3; 1BaCO3 | Eu203  MgO | Mn;O3 | MnO | CaCOz
A ) 1.67 0.18 0.057 0.23 0.043 X X
| B 1.67 0.18 (;.057 (.23 X 0.043 x
C 1.43 0.18 ‘ 0.057 0.23 0.043 X (.24

Table 3. Formulation of fluorescent blue compound..

Raw Materials (mol)

Blue |

" AlO3; | MgO | Eu03 BaCO:; | BaO CeQq
A 1.72 0.23 0.057 X 0.18 x
B 1.67 0.167 | 00167 | 0167 X 0.0067
C 1.67 0.167 0.167 | 0.167 X X

_18_
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