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ABSTRACT Due to the luminescence by Er** activator, Er-doped LaPQO, powders can be applied for optical
amplification materials. In this study, LaPO4:Er nanoparticles were synthesized in solution system using a
high-boiling coordinating solvent and their properties were investigated through various spectroscopic
techniques. The nanoparticles were to take a single phase of monazite structure by a X-ray diffraction analysis
and to have the 5-6 nm of particles size with narrow size distribution by a TEM. And it was confirmed by the
EA and FT-IR analyses that the surfaces of nanoparticles are coordinated with the solvent molecules, which
will possibly keep from agglomerating between LaPQ,:Er nanoparticles. In the emission spectrum of LaPOgEr
nanoparticle at NIR region, on the other hand, it was measured that the emission intensity is very weak, which
is due to the transition from ‘Iy3s to *Iise of Ex®* ion. It was interpreted that the weak luminescence of
LaPOyEr is originated from the hydroxyl groups adsorbed on the surfaces of the nanoparticles, because OH
group acts as an efficient quencher for the *Iygn— 155 emission of Er®* activator. But the co-doping of Yb*
as a sensitizer in this nanoparticle results in the increase of the emission intensity at 1539 nm due to the
effective energy transfer from Yb%* to Er®*. In addition, the synthesized nanoparticles exhibited good
dispersibility with some polymers and effective luminescence at NIR region.
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Fig. 1. XRD patterns of LaPQ,:0.05Er nanoparticles,
LaPO,:0.05Er by solid state method and JCPDS file.
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Fig. 2. TEM photograph of LaPO,:0.05Er powder redispersed
in ethanol.
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Fig. 3. FT-IR spectra of LaPO,:0.05Er nanoparticles fired at
various temperatures. (a) as-prepared (b) 250°C (c) 450°C.

Table 1. Elemental composition [wt.%]} of LaPO,:Re nanoparticles

Carbon Hydrogen Nitrogen Oxygen
LaPO,:0.05Er 7.74 1.79 0 6.55
LaP0,:0.05Yb, 0.05Er 5.20 1.35 0 5.84
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Fig. 4. Emission spectra of LaPO,4:0.05Er nanoparticles fired
at 250°C and 450°C.
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Fig. 5. Emission spectrum of LaP0,:0.05Yb, 0.05Er
nanoparticles.
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Fig. 7. Emission spectra of LaP0,4:0.05Yb, 0.05Er
nanoparticles dispersed in polymer matrixes.
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