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A Study on Photoluminance Properties of (Y,Gd)BOsEu** Phosphor
Synthesized by Ultrasonic Spray Pyrolysis
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Abstract The (Y,Gd)BOsEu red phosphors for PDP application were synthesized by ultrasonic spray method and
then their photoluminance properties were investigated under 147nm VUV irradiation. The precursor solution of ace-
tates of Y, Gd and Eu and boric acid diluted in water was sprayed using 1.7MHz ultra-sonic sprayer into the reaction
tube held at high temperature. The as- sprayed particles were amorphous phase having C-C and C-H bonds due to the
insufficient thermal reaction during the pass along the tube. But the sprayed samples followed by heat treatment at
1100°C had the same crystal structure and chemical composition as those samples made by solid state reaction. It was
found that the (Yo :Gds s)o «BOxEuaos** phosphor particles synthesized by spray at 500°C and then heat treated at 900
‘C had a spherical- like shape and fine paticle size of 0.7:m having a narrow size distribution, while the phosphor parti-
cles made by solid state reaction was 3m coarse and non-uniform size distribution. The emitting intensity under
147nm VUV excitation for (Yo :Gdo 3)o sBOsEue o™ phosphor prepared by spray method was found to be higher than
those phosphor made by solid state reaction and the commercial (Y,Gd)BOs:Eu product.
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Fig. 1. A schematic diagram of spray pyrolysis system.
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Fig. 2. IR spectra for (Y,Gd)BOs:Eu samples. (a) as-sprayed at
9007, (b) heat treated at 1100°C after spray, and (c) solid-state
reacted at 1100°C.
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Fig. 3. XRD patterns of (Y,Gd)BOsxEu. (a) as-sprayed at 900°C,

(b) heat treated at 1100°C after spray, and (c) solid-state react-

edat 1100°C.
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Fig. 4. WDX spectra of (Y,Gd)BOs:Eu phosphors synthesized by
spray pyrolysis (a) and solid- state reaction (b).
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Fig. 5. The change of emitting intensity with Eu®* concentra-
tion in (Yo sGdo ish-BOsEu®* phosphor synthesized by spray
pyrolysis.
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Fig. 6. The change of emitting intensity with Gd in (Y-,
Gd,)s BO»:Eus s** phosphor prepared by spray pyrolysis.
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Fig. 7. XRD patterns for (Yo.:Gdo.s)o sBOs:Eup o** phosphors pre-
pared by solid- state reaction (a) and spray pyrolysis (b).
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Fig. 8. Excitation spectra for various phosphors prepared by

spray pyrolysis (solid line) and solid state reaction (dashed line).
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Fig. 9. Excitation spectra for various phosphors prepared by
spray pyrolysis (solid line) and solid-state reaction (dashed
line). (a) YBOJZEUD 053?, (b) (Yn 7Gdu J)BOJ:EUB 053+,
(C) GdBOaZEUo_ osh.
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Fig.10. SEM photo for (Y, :Gde s)BOs:Eus s phosphor prepared
by spray pyrolysis (sprayed at 900°C and then heat treated at
1100°C for 2hr).
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Fig.11. SEM photos of (Y, :Gds .)BOs:Eu, ' samples. As-sprayed at 900°C using 0.05M (a), 0.1M(b),
0.2M(c) precursor concentration and post-heated at 1100°C (d, e, f).



B
o
H
H
o
-3
lo
fu
X
b

asky

K1S,.aa0

¢ (Y.GABOEu” ¥FA 9 L35 g 47 209

Fig.12. SEM photos for (Yo :Gdss)BOs:Euo ™ phosphors. As-sprayed at 500°C (a), heat treated at
900°C (b) and 1100 (c) after spray, and solid- state reacted at 1100°C (d).
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Fig.13. Particle size analysis for (Y :Gdo s)e sBOs:Eus o™ phos-
phors synthesized by (a) solid- state reaction, and (b) spray py-
rolysis (500°C spray, 900°C post-heated).
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Fig.14. Emission spectra for (Yo:Gdos)BOs:Eusos*" phosphors.
(a) sprayed at 900°C and then post-heated at 1100°C, (b) com-
mercial product, (c) solid state reaction, (d) sprayed at 500°C
and then post-heated at 900C. The relative emitting intensity
was compared in the top of spectra.
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