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Synthesis and luminescent properties of BaGd,0.:Eu*" phosphorswith highly efficient
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Yue Li", Jinkai Li"*, Zongming Liu, Weilin Zhao
School of Materials Science and Engineering, Usiteof Jinan, Jinan 250022, China

Abstract

The BaGd »Ew,O, (BG, x=0.01-0.09) phosphors were successfully synthesiidhe sol-gel method, and
BaY,_5EuyO, (BY, y=0.005-0.07) phosphors were included for compari$be pure phase BG phosphors with the
ordered CaF®,type structure were obtained by annealing at P80fbr 5 h. The phosphors with uniform particle
size of 120 nm and good dispersion display typieal" emission with the strongest peak at 613 ABy-6'F,
transition of Ed") under optimal excitation band at 262 nm (CTB Bafithe presence of Gtlexcitation bands on
the PLE spectra monitoring the Ewemission directly proves an evidence of GEL* energy transfer. Owing to
the concentration quenching, the optimum conterfwfaddition is 5 at%x=0.05), and the quenching mechanism
is determined to be the exchange reaction betwegh Bl the BG samplebave similar color coordinates and
temperature of (0.64+0.02, 0.36+0.01) and 2000#p@espectively. The lifetime value of BaGftu, 0, for 613
nm is fitted to be 2.19+0.01 ms, and thé"Eeoncentration does not change the lifetime sigaiftly. Owing to the
Gd**-Ev* energy transfer, the luminescent intensity of Ba&d, iEu, 104 phosphor is better than Bystem. The
BG system served as a new type of phosphor is &gbée be widely used in lighting and display areas
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1. Introduction

During the past several years, white light-emittdigdes (-LEDs) have attracted wide interest owing to their
advantages such as friendly nature, scientificiiigmce, and great application prosp&¢tPhosphors play an
important role in the development of LED and arsoaxtensively used in fluorescent lamps, flat pdisplays,
solid laser and high-energy radiation detectioll$§i&® Due to the wide charge transfer absorption bartiémear
ultraviolet region, and the higher energy transfificiency between the strong matrix and activ&@& ", inorganic
phosphor activated trivalent rare earth ions, sashthe use of tungstatephosphate8, molybdate’ vanadate?
borate$" and aluminate and other inorganic matrix, havesivetl wide concern. Rare earth oxides are the most
stable oxides and are often used in the fieldsuofinescent devices, optical transmission, biochalmcobes,
medical diagnose, eté® Rare earth ions in inorganic fluorescent powdewupy interstitial or lattice position in
the substrate lattice and have the effect of thesition of rare earth ions 4f or 5d electronsdbieve the emission
of visible light. Phosphors with different lattitgpes exhibit different luminescence propertiesaose the lattice
environment of different matrix has great influeweethe outer electrons of rare earth iGHs.

In recent years, the structural characteristics lantinescent properties of REions (Ed*, Tb*, Dy**, etc.)
activated SrYO,, SrGdO,, SrLu0, BaY,0, and BaGeO, with ALn,O, crystal structure get extensive research
attention due to their special properties suchmtesésting magnetic properties and outstandingrelgic and ionic
conductivity’® The ALnO, (space groupPnam) host is iso-structural to the CaBa-type structure and crystallizes
into an orthorhombic structukehich consist of one A site of bicapped trigonakpratic geometry and two Ln
sites’® Taking BaGdO, for example, the lattice of them contain a doutdtahedral GgD,frame with Ba ions
within the framework, where the Ba site comprisightecoordinates witlC; point symmetry and Gélions have
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