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ABSTRACT

SrTi04:Pr,Al phosphors were prepared by solid state reaction methods. Cathodoluminescence spectra of StTiO5:Pr synthesized with
23 mol% Al showed the maximum emission intensity. Sclected area electron diffraction and transmission electron microscopy analysis
for the phosphors, SrTiOz:Pr synthesized with 23 mol% Al were carried out to investigate the formation of the second phases in a red
phosphor SrTiO5:Pr,Al, and energy dispersive spectroscopy analysis were performed to determinc the quantity of Al coactivator
incorporated into a red phosphor SrTiQ4:Pr,Al. The results of the SADP and the TEM analysis showed that the second phases were
formed in red phosphor SrTiO;:Pr,Al as follows: monoclinic StAl,Qy, triclinic TiyO4, hexagonal SrAl;,0q9, and the EDS analysis
showed that some of the added Al coactivators were incorporated into a SrTiO5:Pr phosphor and that some were consumed in forming
the second phases SrAl ;0,9 and SrAl,O,.
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SrCOs, TiO2, AI(OH), PrCl:

Mixing
(in ethyl-alcohol with ball-mill)

Drying
(in air at 400 C for 2 hr)

Sintering
(in air at 1400C for 2~4 hr)

Characterization of Sample
(TEM, EDS)

Fig. 1. Flow chart for sample preparation of SrTiO;:Pr,Al
phosphors by solid state reaction method.
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Fig. 2. X-ray diffraction patterns of SrTiO;:Pr phosphor in air
at 1400°C: (a) 0 mol% Al (b) 20 mol% Al (c) 23 mol%
Al, (d) 40 mol% Al
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Fig. 3. Cathodoluminescence spectra of SrTiO5:Pr (0.2 mo%),
Al (10 mol%, 23 mol%, 40 mol%) phosphor.
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Fig. 4. TEM micrographs of SrTiO;:Pr (0.2 mol%), Al
(23 mol%) red phosphor particles: (a) Bright field
image, (b) SADP.
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Fig. 5. TEM micrographs of SrAl,0, in SrTiO5:Pr (0.2 mol%),
Al (23 mol%) red phosphor particles: (a) Bright field
image, (b) SADP.
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Fig. 6. Selected area diffraction patterns of triclinic Ti,O5 (a),
hexagonal SrAl;,0,9 (b) in SrTiO3:Pr (0.2 mol%), Al
(23 mol%) red phosphor particles.
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Table 1. Lattice Spacings and Angles between Planes Measured from the Electron Diffraction Pattern for Second Phases in SrTiO;:Pr

Phosphors
diga d(nm) (measured) Angle between planes d(nm) JCDPS std | Material (JCDPS #)
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C 010 0.876 0.8822
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Fig. 7. STEM X-ray energy dispersive spectrum from StrTiOs:
Pr (0.2 mol%), Al (23 mol%) red phosphor.
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