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A Study of the Structure and Luminescence Property of BaMgAhoOn:Eu2+
Blue Phosphor using Scattering Method
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Abstract

A phosphor for Plasma Display Panel, BaMgAhoOnlEuz*, showing a blue emission band at about
450nm was prepared by a solid-state reaction using BaCQOs AlOs;, MgO, Eu203 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 2.25~2.3wt% of Eu due to a decrease in the critical distance for energy transfer of inter-atomic
Eu. Through the combined Rietveld refinement, F-factor, Rwp, was 8.11%, 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
2.259% Eu of the concentration quenching. Furthermore, ¢/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 BaMgAlLgO1wEu” correct coincided showing Ba, Eu, O atoms of
z=1/4 mirror plane.

Key Words : Plasma Display Panel, BaMgAhoOw:Eu2+ blue phosphors, f-alumina structure,
Rietveld refinement, Maximum entropy mehtod (MEM)
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Table 2. Interatomic distance and bond angles for

BaMgAlOEu”" blue phosphor.

Distance Bond angles
bonds (A) bonds (°)
Tetrahedral coordination Tetrahedral coordination
Al(2)-0(3) 1 1.874 O(1)-Al(2)-0(3) 110.21
Al(2)-0(1) 3 1.854 O(1)-Al2)-0(1) 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

AD-0(3) 1 1.9% Od)-Al(1)-0(1) 84.82
Al1-04) 1 1.837 O4)-Al(1)-0(2) 98.81
AlD-0(1) 2 1979 0(3)-Al(-0(1) 91.71
Al()-0(2) 2 1879 0(3)-Al()-0(2) 84.31
O(1)-Al(1)-0(1) 81.92
Al(4)-0(1) 6  1.89%6 O(1)-Al(1)-0(2) 92.97
9-Polyhedron coordination 0(2)-Al(1)-0(2) 93.52
Ba/Eu-0(B) 3 3.248 O(1)-Al(4)-01) 93.88
Ba/Eu-0(2) 6 2.796 . O(1)-Al4)-0(1) 86.28
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Table 3. Critical distance(R.) depend on the Eu

concentration.

Sample I g Ptactor” R
BAMO042” 6220812 0.0029 14.93 58.9
BAM1.05  621.4590 0.0162 14.97 332
BAM225  621.3772 0.0882 14.98 188
BAM3(08  621.3075 0.0912 15.14 186
BAM565 6211071 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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