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ABSTRACT

It is known that BaMgA110017:Eu2+ (BAM) phosphors currently used have a serious thermal degradation problem. We screened
SrO-B,05-P,05 system by a solution combinatorial chemistry technique in an attempt to search for a thermally stable blue phosphor
for PDPs. A Quantitative Structure Activity Relationship (QSAR) was also obtained using an artificial neural network trained by the
result from the combinatorial screening. As a result, we proposed a promising composition range in the SrO-B,0;-P,Os ternary library.
These compositions crystallized into a single major phase, SrsBPSOQO:Eu2+. The structure of Sr(,BPSOZO:Eu2+ was clearly determined
by ab initio calculation. The luminescent efficiency of Sr6BP5020:Eu2+ was 2.8 times of BAM at Vacuum Ultra Violet (VUYV)
excitation. The thermal stability was also good but the CIE color chromaticity was slightly poor.

Key words : PDP, Phosphor, Combinatorial chemistry, QSAR

1. M =

PDP(Plasma Display Panel)§& 33 FA 2+ BaMg
AL O E BAMYE % 2 22l doh"” @At sealing
FAAM Y &, AHZE VUV FAe} Z=zute 9% 3
2] &l I3t gol st A7 "ok dEA 3
th ¥ BAMe] dalEAlE didsly) Qs g8 e A
HalEe drSe] A% "3 Atk A2 BaMgAl, Oy
B (BAM)S tlH35l7] 98] SrAl;(SiOs:Eu’ (SAS) ¢}
CaMgSi,OEu™" (CMS) e A=Ak st 73]
SrAl,(SiOs:Eur (SAS)= @sHEA 7} EA18h% CaMgSi,04
FEu’(CMS)2 VUV 9719l =7t w7l wied Eo
BaMgAl(O,7Ev” (BAM)S i @utst g3A 2 LA3

stk 23 R H VUV 97leM BFEEo] BF 4

3 N2 FAYFA 7t asitt

B A7 E M2 L PDPE A FFA S NLatr]
gl F FAZ & ds &9 GERHY IV 72
2338807 S10-B,04-P,05 39AIE A SrO-
B,0;-P,05 3997 o]B# )& FHlglal E o] AFHE v}

1-Corresponding author : Kee-Sun Sohn
E-mail : kssohn@sunchon.ac.kr
Tel : +82-61-750-3557 Fax : +82-61-750-3550

B0 2 fine-tuningS 3t Th ©12 % fine-tuning®] 3UA,
497 9) MR BAL Nsted YoM ELHA
Bl Zle ofm & deix Yok B d7oME QSAR
(Quantitative Structure Activity Relationship)=d %< =9
sttt QSARE Z{ golHE iAo 7123 ANN
(Artificial Neural Network)2. 2 4& & Slt). ol &3
Hrsh Aerg 240 Ud P4E TR + Y 7
Holth. £ Aol =@3EH# QSARE 183
VUV 7] 2AAM 4388 Hollx 74 e £
wsle wasn

—_—

ox &

2. Al gy
2 A x@stale] 712d AFPEeE Bt
7} 3% Sr0-B,05-P,0; 394 olEHE g #5353

t}. Fig. 12 2338}8e o] &3t FFAE A xst= 7N
g9 FTALo|Th B ApolA AMEFE Aok dE W
5 389742 Euy05(99.999%), St(NO;),(99.999%),
H;B04(99.999%) H23} Aldrich ChemicalAke] NH,H,PO,
(99.999%)2. % AAHHNO,)# F-FF(H0)0 &3lAA &
A wRETH 39A 2F3ere H8 258 Visual Basic
oz AY AR Z2adoe 7h 24 SAqFE A
&3} zhzhel £9-8 12m/9] test tubedl micro pipetS

-391-



392 AL - WET . 2T - &)

| Sr(NO,),, H,BO,, (NH,);HPO,, EuyO, |

Dissolving in pure water & nitric acid I
|

Pipeting |
1

Dried at 80°C 24h & 100°C 24 h

|

|

|

[ Dried at 600°C 6 h & Pulverized
I

|

|

Free heating at 900°C 3 h in air
{

|

|

|

Fired at 1200°C 3 h in H, gas (25%) |
i

| S,B,P.0 s :Eu?* ]

Fig. 1. Flow chart for sample preparation of the SrO-B,0;-
P,Os ternary library.
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Fig. 2. Ternary combinatorial libraries of the first screening; (a) a term of luminance at the excitation light wavelength of 254 nm, (b)
a term of the CIE chromaticity coordinate x at the excitation light wavelength of 254 nm, and (c) a term of the CIE
chromaticity coordinate y at the excitation light wavelength of 254 nm.
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Fig. 3. Ternary combinatorial libraries of the second fine-tuning; (a) a term of luminance at the excitation light wavelength of 254 nm,
(b) a term of the CIE chromaticity coordinate x at the excitation light wavelength of 254 nm, and (c) a term of the CIE
chromaticity coordinate y at the excitation light wavelength of 254 nm.
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Fig. 4. Ternary combinatorial libraries of the third fine-tuning; (a) a term of luminance at the excitation light wavelength of 254 nm,
(b) a term of the CIE chromaticity coordinate x at the excitation light wavelength of 254 nm, and (c) a term of the CIE
chromaticity coordinate y at the excitation light wavelength of 254 nm.
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Fig. 5. Emission spectra of numbered samples taken out of the
library of the final screening.
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Fig. 6. The patterns of emission spectra of the third fine-tuning.
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Fig. 9. Continuous luminance map constructed by the trained
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Fig. 12. Excitation spectra of SBP, CMS, and BAM.
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Fig. 13. Emission spectra of SBP, CMS, and BAM.
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