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Abstract

A phosphor for Plasma Display Panel, BaMgAhoOn:EuZ', showing a blue emission band at about
450nm was prepared by a solid-state reaction using BaCQOs, Al:0s, MgO, Eu:Os as starting materials
with flux AlFs. The study of the behaviour of Eu in BAM phosphor was carried out by the
photoluminescence spectra and the Rietveld method with X-ray and neutron powder diffraction data to
refine the structural parameters such as lattice constants, the valence state of Eu, the preferential site of
Mg atom and the site fraction of each atom. The phenomenon of the concentration quenching was
around 2.25~23wt% of Eu due to a decrease in the critical distance for energy transfer of inter-atomic
Eu. Through the combined Rietveld refinement, R—factor, Rwy, was 811%, and the occupancy of Eu and
Mg was 0.0882 and 0.526 at critical concentration. The critical distance of Eu” in BAM was 188A at
295% Eu of the concentration quenching. Furthermore, c/a ratio was decreased to 3.0wt% and no more
change was observed over that concentration. The maximum entropy electron density was found that
the modeling of f~alumina structure in BaMgAhoOniEu% correct coincided showing Ba, Eu, O atoms of
2=1/4 mirror plane.

Key Words : Plasma Display Panel, BaMgAhoOw:Euz* biue phosphors, f-alumina structure,
Rietveld refinement, Maximum entropy mehtod (MEM)
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w/o flux.



a9 19 (a)E flux?) AlF:E F7hebAl @ 33
Aolm (b)E 00iM9 AlF:E A71e F3A £29
Fagolth. A2FAAY Arld YABEE 2HHF=
flux9 f5o) wet ALY A7) FFL 92
A vebds & 5 AU

obgd AFAAN FHelA 7] AF2HAEYS
4% A% 19 29 YERH.

220

wio flux
w/ flux

J—
A

200

-

=3

3
1

-

o«

e
X

£

-

»n

o
I

-
1

Photo-Excitation Intensity (a.u.)
-3
o

T T T
200 250 300

Wavelength (nm)

T
150

ad 2. VUV BAM #3A19 drjAHER.
Fig. 2. Excitation spectra of BAM powders under
VUV,

g 13 39 244 2 o) A7 #geldA o

=7} 10imE dod #Aze zele $E7F & A
¢ g & Utk F 29 1a) FFAS AHFAZE

o AP (b) FFAE JFAYH A w2
w3 2c2 Jehyy] &4 PDPE HAHFEA
Hgd AL 4 5 vk dr)agE>AAM 254nmst
310nme] 2#¥ A= AN Eu¥el AHHA Mol
o 719&A g 170nme FFEAY o7 r]eds}
7] gRoz Amgt. T3 175nmolate] A el
Me VUV HAE Zo|7} 7Aisdtd BAME %A 9
Edd 9 9y Eu'wte] @gd 7leidr) @&
Aoz wadrial

32 =y

BaMgAlOrrd] 832 AE f~4Fvd F2E o
23 9o 1708 mirrord< 2719 spinel blocke
2 8 AMoA layer-by-layerT o8, c&ol al=b)
znrh o 4] A% P ARTERE ZEU Ba, Mg,

Al Eudl Fol& g FHoz Aadx7t 47 4, 6

69

A7) AR A 883 =5, Vol. 15, No. 1, January 2002,

oW1 2tk 270, 270, 1Y X dem o
Aze F2F 29 3o vehhUTh

Spinel
Bleck

Ivkccor
Plane

(AL ME)Cs
AX

a3 3. Ba-FuMgAliOrrel &1 34
Fig. 3. Unit cell of Baj-<EuxMgALcOr7.

gwrH o2 Rietveldd & °1 &3 =9 +23H4
& 317] AN E AHde FERAH ARV o= A=
dasith. BAM @33 @dAo] ofvx oEA
Barolr] W&  Phymmedl IFUTE MR
BaosAlOirsd QATE ABRE o &8s AR E
2 AY33art. Ba 9&4E mirror B9 2d (1/3,
2/3, 3/4) A& x5t Mg 9= Al FH A

A WAL wEl 4uit 6uleio] $1A S
dew, F A BRHoR  X#Fd
BaMgAliOr-& F243HA € cH10]. wabA, Mge €
A9 9 Fe @7 A8 FAA FAHEEL o &3}
o] 4¥} Y] (tetrahedral site)9} 6¥]%] (octahedral site)
of zZtzt HN@se A$E 7t Rietveld
refinement® ¥ ¥, Ryp (R-factor)& A & 2
3}, 48197t 4.65%, 641$) 7t 5.15% 2 A Mg 49 9
A 4 (1/3, 2/3, 2) APd $AHo2 @ Us
2 o 4 YATHIL. 4714 Ry factor® fitting®
AEE Podts HEEA 2 13 Zo| yed F

A

L

=Y



J. of KIEEME(in Korean), Vol. 15, No. 1, January 2002.

A

Rup={Zwilyi(0) - yi(e)Bwilyi(o) Y 4]

2% 49] BaMgAlOrEu® B8 FA ] F44
3|4 #ele] i3 Rietveld refinement A& et
Udt}h. Rietveld§-& ol &3 Fx#H A Mgat Al
47 2 Bast Eu 9A9% 7 Bd8sd. 29 4
A Pz AMRREE AH AP EL vy
o8 AAEER AEZEE JYeldy Hoez HA
g REEe Nz2d HREIFAZE Jedd, o=
dgto] EAE AZALE 4 FHZG dF WALE
Yehn, stghe] Hole dAL 7F AN AF
2 o AArxstel Holyd AEE Ve

g

g

Intensity (Counts)

FORULA D OO IR R "

0 80 9%

26 (Degrees)

10 20 30 40 50 60 100 110 120 130 140

23 4. BaMgAliOiEu” 48 3R 42
33 o] 9] Rietveld refinement &,

Fig. 4. Rietveld refinement pattern of neuron
diffraction data for BaMgALOwEu®'
blue phosphor.
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Fig. 5. Rietveld refinement pattern of X-ray
diffraction data for BaMgAlLOi7Eu®’
blue phosphor.
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Table 1. Crystallographic data for

BaMgAlLOEu® blue phosphor.

B

atom  site x v z g g/ A2
Ba(l) 2d° 13 273 3/4 0973(2) 132
Eu(l) 2d 1/3 2/3 3/4 0.0882 1.58
Al(l) 12k 0.1651 03302 -0.1054 1.0 0.45
Al2)  4f 1/3 2/3 0.0229 0.474 0.88
Mg(l) 4f 1/3 2/3 0.0229 0.526 0.88
Al(3)  4f 1/3 2/3 0.1745 1.0 0.84
Al4) 2a 0.0 0.0 0.0 10 0.15
o 12k 0.1535 03071 00514 10 0.49
0(2) 12k 0.5405 0.009 0.1481 10 0.95
03) 4f 1/3 2/3 -0.0585 1.0 1.62
04) 4e 0.0 0.0 0.1446 1.0 0.61
0(5) 2a 1/3 2/3 0.25 1.0 2.23
Space group P6y/mme
Lattice Parameter a = b = 5.62684)A

c = 22.6620(2) A

V = 621.3873(2)A?

Notes: Constraints on occupancy : Ba(l) + Eu(l) = 1.0,
Al(2) + Mg(1) = 1.0

i) Multiplicity and Wyckoff notation.

i) Occupation factor.

iit) Isotropic temperature factor.
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Table 2. Interatomic distance and bond angles for
BaMgAljgO17Eu®’ blue phosphor.

Distance Bond angles
bonds (A) bonds (°)
Tetrahedral coordination Tetrahedral coordination
Al(2)-03) 1 1.874 O(1)-Al(2)-0(3) 110.21
Al(2)-0(1) 3 1.854 O(1)-Al2)-0() 108.71
Al(3)-0(5) 1 1.713 0(2)-Al(3)-0(5) 109.82
Al(3)-0(2) 3 1.763 0(2)-Al(3)-0(2) 109.22

Octahedral coordination Octahedral coordination

Al1)-0(3) 1 1.955 0(4)-AK1)-0(1) 84.82
Al(1)-0(4) 1 1.837 0(4)-Al(1)-0(2) 98.81
AI(D-0O(1) 2 1.979 0O(3)-Al(1)-0(1) 91.71
Al(1)-0(2) 2 1.879 0(3)-Al(1)-0(2) 84.31

O(1)-AKD)-0O(1) 81.92
Al(4)-0(1) 6 1.896 0O(1)-AK1)-0(2) 92.97
9-Polyhedron coordination 0O(2)-Al(1)-0(2) 93.52
Ba/Eu-0(5) 3 3.248 0(1)-Al4)-0(1) 93.88
Ba/Eu-0(2) 6 2.79 . 0Q1)-All4)-0(1) 86.28

3.3 Concentration Quenching
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Fig. 6. Relative luminescent intensity depending on
the Eu concentration in BaMgAlOi7Eu®".
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Table 3. Critical distance(R.) depend on the Eu

concentration.
Sample v gz’ Pt R
BAM0.42”  622.0812 0.0029 14.93 589
BAMI1.05  621.4590 0.0162 14.97 332
BAM225  621.3772 0.0832 14.98 188
BAM308 6213075 0.0912 15.14 186
BAM565  621.1071 0.0966 15.15 183

1) unit cell volume (A%

2) occupation factor of Eu in Rietveld refinement
results

3) probability of energy transfer

4) critical distance (A)

5) Inductively Coupled Plasma results
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3.4 Maximum Entropy Method
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