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Synthesis and photoluminescence properties of Er®* and Dy*" doped Na;NbAIOs
phosphors

Xiaoxue Hu, Shuangping Yi', Boxin Liang, Genggiao Hu, Yinhai Wang

School of Physics and Optoelectronic Engineeringarigdong University of Technology, Guangzhou
510006, China

Abstract: A series of LH (Ln** = EP*/Dy*") ions doped NAbAIOs (NNAO) phosphors were
synthesized by solid-state method. Thé Emd Dy" ions doped phosphors were characterized by
XRD, photoluminescence (PL) and decay profiles. Th&-doped samples are consistent with the
pure NNAOphase which is analyzed by the X-ray diffractiosule The PL graphs show that the
intensity of luminescence increases with the ingirepdoping concentrations up to their criticaltair
values and then decreases at higher concentratioesto the concentration quenching effect of
Er*/Dy* ions. The energy level diagrams containing thetipos of 4f and 5d energy levels of*Er
and Dy ions have been established and studied. In additioder the ultraviolet light, the prepared
NNAO: xLn*" (Ln* = E**/Dy*") phosphors show the characteristic greed"jEcyan (Dy*) emission,
respectively. Under the excitation of 365 nm, theamjum efficiencies of NNAO:0.01&r and
NNAO:0.03Dy** phosphors are measured to be 61.7% and 72.2%ctasgly. The obtained results
indicate that the new NNAOLn** (Ln** = EF*/Dy*") phosphors are promising applications in white
-light emitting diodes field.
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1. Introduction

During the last few decades, the luminescent na$erfor diverse applications in modern
technologies have been retrieved acti%elfrhere into, lanthanides compounds can be uséabérs,
light emitting diodes, displays devices, biomediedlels, etd?>™>. Among them, white-light emitting
diodes (w-LEDs) have been regarded as the new g@merof illumination source for their superior
merits, such as energy saving, long lasting, cotmgas and environment friendlingé&g. The first
commercial w-LED was developed in 1997 after theel#mitting GaN LED had been fabricated by
Nakamura et al. (in 1998) After that, w-LED has been raising more and mattention. The white
light can be produced by combining blue InGaN vethroadband yellow-emitting phosphor, and can
also be obtained by the group of ultraviolet (UNBIL with blue, green and red phosphors. Currently,
the dominate way to fabricate white light is conibinthe InGaN blue ships with 2&l50;,:Ce™
yellow phosphor, meanwhile, with the disadvantagédow color-rendering index and high color
temperature due to lack of red emisSfoTherefore, more attention has been paid to diyosef the
original phosphor materials for new applications.

Since the 4f electrons of lanthanide ions are ghiklby the outer 5s and 5d electrons, the energy
levels of low energy states are less affected kfieddi and basically stable. The intra 4f emission
spectra of lanthanide ions are characterized byonmatines with high color puri§’. Therefore,
lanthanide ions have been widely used in w-LEDs.

Niobates have attracted much attention in severatenals owing to their commendable
electro-optical, photo-elastic, piezo-electric, amahlinear properties together with chemical sigbil
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