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ABSTRACT. FEudoped YRO.(R=As, Nb, P, V)red phosphors were prepared by the combinatorial chem-
istry method. The quatemnary material librarv of tetrahedron-type composition array was designed to investigate
the luminescence of the host material under UV and VUV excitations (254, 147 nm). The photoluminescent
characteristics of the samples were comparable to the comumercially available red phosphors such as
(Y, GA)BOs:Eu* and Y.0::Eu’". In view of the luminescence vield, V rich region was found to be optimum
under UV excitation. But the results under VUV excitation were different from those of UV excitation, the
samples of the composition containing a large amount of P shows the highest luminescence. Especially, higher
luniinescence was obtaimed M Yoo AsudNDyoePoss VossJOrEuey phosphors than commercial (Y, Gd)BO; red
phosphors under 147 nm excitation,

% CRT#E9) H3& WS H2BA 402
%8} 47 E el gloh! PDPE FAs
Zapdejell A WEEE AFAs0) SIE o)

HA7)ed F9 2R Jlas] She FEEL

Mo

FPD(Flat Panel Display it < @4 334 27
el gl A AARe) E Akl 2 vkEA) Ay

n

i

-

i o

2 oloizk Y WA ] 2E. of 770} FPDE-A
PDP(Plasma Display Panely= ¥ thzlgisle] L3+

o) 2ol vhe} w}Ego) Yo BE FHAAL 2
ot THES YAAE Asiolor Ao AT

=-577-



5378 HE - S -

Gabis) 24 9 A o Sol BT PP 97
7k 21832 ghobd] YA whlel o) Edle] Yz
SAF YRR, 7129 10070 mIwe] 43 o
) of2) ST AL ukEale] $alal uhgo e
AgsiolA ghd2 olol Bl 94 W BuE T8
A7)7] 915 =YK 71 EYslr) 2 seek
Eqh} 7S DAl B 4o] B0 4
ZAY 5 e P22y 2710 Sepigiols A
g sl B el 471 SES) 94 % B
ol g=leir] grom, Tehols 2AEA B T
29 4 3 WP PeIE Ak e A7
AlsFeleh e 2}, 27 il Yol
Tz A g IOl ozke] BAlgo) gich, Bl
A Vb AE| ofo) LIS Ao, Zigke FRA o)l
24 9 AR Gl BRE G olAGE TFoell
AE £4E APHOR S S Gk D 9.
e DAl T2 A ¢ P 9, 4
el afebq ) DR ek 71e

2ol aleh ol BB A2 A AAHe 2

b 171 Aok, 42T HE e 712
Pyt A2 4y 0 294, R e B
R 24 AU 4 ATF sl E AT

ZAHE &}ﬁi = 35S CRT(Cathode Ray Tube),
FED(Field Emission Displav)}& 33424 cleist &
AAE =43l w2 a7t o FolAg e U 2
zhe)dedede] A=, sl wat 2hge] 247} ut
59 43R ME EAA A% A 75
& Aellel. ofel] B QoM 71EY zgkels) 7]
We sk 84 9 Aol fo]shrs maled 83

A S 33k, PDPE A4 3B 2AM 7p5d0) Y
F0 202 ushed) B2 FT, YiAs Nb,B VIO.Eu™
YA oozt 240 o2 147 nme} 254 nm 7]
el M2 s} Ml7]s) YR E st eleluaie}E 2
glod, 83k ZAE A AlskA) shei

e

BS7| ¥ S5 H7A

£ el M gdst iy 5 ‘5}3 Hele =48
795 split-pool W& -8aled, W 29)e] A=k
el 242 A3l A B4ERE 712 o) &3t
HaA) 42 98 40x80x12(7F2.xA) Z.x¥ro]: mm)

TR - Rk

F7)18 7)2 LFait Fell $2]71 0.5mil 189 T
o] gl HR71E AlFsle] H3AE Al =319 o)

W71 71E2] 3824719 Perkin Elmerike] LS
30B plate readerell 202 A48 2 9l % A28} 7
o),

28 AR 2ol Y,0; As:O.. Nb.Os, PO
V,08} EnOd= A4kt 94k 84k 55 ARl 44
22 A|E3) 5ol |2 Hekdos B2 w3 AR g
AR A E AA FPAE e 2T T

A EHE Ak o 100°CA 13 Az F A7)
olA 300°CE 2k 24 7ka4T 23} AFESET, 1100~1400°C

o4l 3A13ERE F71 3004 A BRAE e
e,
24

24T w71 & e 3 3 A (Perkin
Elmerrt LS 30B) PDP ='duiel f-A}sk 87304 L3
~HEAL Z21517] 98] D=l K =7} Ahzlg
Fg3HE 484 VUV PL(Photoluminescence - #| 2
AL&3be] 254 nm2} 147 nmE 22} o47|A)A F4 Y
WA ERY S 5‘13}‘”’4 AFArLA 49 232
Al#7}t 2= AR5 TMP(Turbe Molecular Pump)
F olEaled 4x107 orre|44e] A2 A2 |7 Al
Alg ARE3 F 122 A3 M 7|ghe] ekl 330 nm~
720nm v gl BE JI:’C'] AL 3t ZhEeld,
Mz o2 3ol 2% SA A3 YEge o
ehllgler, 71853 2= 42 Kasei*toll X A 23
(Y. GOBO:Eu2) Y-OsEu’ HA4A & Al&slgiv)
FEA B % W7 J3E Adek 258
o], XA 233 7)(Rigakuril DMAX-33)2 A&
)3}l 2, SEMO R A} 84S Isiac)
AR =g 2}0| 2 2{2|(Quternary combinatorial
library: QCL)
F74 2N AL A Lol S, Az
k7] el F 120008 AEE 8] quenary
combinatorial libranv(e|3} "QCL'Z. £7])y2 =pdslaiet
3l o3 710l M 2] = e e B0 ¢
& HPAE or3lx, ApEAE & 121008 7R o|F
o]7 ¢l ZF 2] 92 M FAe] AAF = 2wk
Y kbl lever rulel] 8] 49 AP EE Bt
Y= . A9 A7) 7 7Y )R e
h‘:‘“ 22 3 H|7)7) B2 o], AR -2 Arh
22 s H7)7) 2 7S viepieh A w73

Jonrnal of the Korean Chewical Society



2YNG o] 42

composition mhle design

Soluticn Preparation ]

Adjustahle pir-;l‘linuﬂ

[

Targel phosphaor ]

And ool reacrars

Drving & Cadcinutivn

17V

s uremenl

579

Chasternnry sysiem

0 || B IAES A

WVLIY

Fig. 1. Schematic diagram of combinatorial chemistry method, reactor and qutermary cambinatarial library.
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Fig. 2. Emission intensity of phosphor as a tunction of Eu’” concentration and firing temperature under 254 nm excitation.
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Fig. 3. Emission intensitv of phosphor as a function of Eu™ concentration and firing temperature under 147 nin excitation.
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Table 1. Relative mtensities of enission hnes under 254 and 147 nm excitation.
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Fig. 4. Excitation and emission spectra of phosphors under 234 nm. 147 nm excitation. (a) YqsAsOu:Euu. (b) YesNbOL:Eug,.
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Fig. 8. Quatemary combinatorial library: fired at 1200 °C, under 254 nm excitation.

] 2

Vaulil, Wil A N S, Yol Ty Y,
Wamhally Vo Poan Mty Yo Vg BE Yo dWy A 8 by AR,

L
Tl Wp by Vg Mg AL, Wy by Y g Ml
'I..'lfunh\.‘...”\nﬂ. ‘b‘":‘]‘“ II‘.O l"k:n'

UL P PO TR VRS LY N P PRVL INE LN L VN )N PRV R VIR S T, u R T CHE TN R [T 1
LT LPER U R R R T P T ST IO V. T PR N T VR UL W R R A TR R 1 P

Fig. 9. Quatemary combinatorial library: fired at 1200 °C. under 147 nm excitation.

A elstel Y:0, 327k nlalshA Sasleiaic. Fig
119} £ EZel A 28 el vlgel Z7lsiA
Y00l el % YNVO, 9 YVO.8 Etabe] sy
. V0.8 A A8 2 AEAsl sddelne)
w3k Aol ofwlT JEE FiAls LR ciR
g Tas oEcks 34 4% 402 24

ok E3] 2ol YAsOS] A ¥eo] wo] T A%
ol Y:0: &7 dR% Al oAsie] 7 724
& gt ghe) duid £ gl AR Efgls A
A7 obziAde) vl o v RSl v)E Al
22 Fue ofo) R ulebd AYgAl & 8IS
e 2A7) AR %S Ao, o A A

Jonrnal of the Korean Chewical Society



ZLHEE o] 431 Y(As, Nb. P, V)O:Eu™ Aasisdae] ¢ ol st 5y 24 585
Tabfe 2. Relative emisston intensity of YRO,:Eu (R=As. Nb. P. V) phosphars under 254 and 147 nm excitahon.
Shell Major host YAsOQ, YNbLO, YPO, YVO,
he!
Temp("C) 254 147 254 147 254 147 254 147
1st shell 1100 436 248 81.1 480 30.7 58.1 71.3 216
1200 303 304 86.7 378 317 6d.1 100.0 44.4
1300 487 260 716 319 373 81.5 86.9 383
2nd shell 1100 333 54.8 40.2 20.8 434 60.8 76.5 30.3
1200 356 679 46.6 185 554 100.0 22 427
1300 308 44.7 431 189 51.1 83.1 80.2 452
3rd shell 1100 56.4 612 46.8 253 47.6 629 749 283
1200 384 62.5 522 270 583 82.0 87.1 433
1300 489 40.8 46.3 226 51.1 66.3 726 355
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Fi ig. 12.SEM phOiOSmphS of PhOSPhO"S-Z (@) YeslASozse Nbygs. Pocs Voas JOuEugs. (b)Y Yoal Asgoss Nbygs, PaosVoas) OBy, (€) Yoa(Asys
Nbees PossVers) OrEuos, (d) Yool Aseoss Nbeges Pogs Vess) OrEue.
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Fig. 14, Quatemary combinatorial library of CIE x, v chromaticity coordinates.
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