
 

 

  
Abstract—Recently, nanomaterials are developed in the form of 

nano-films, nano-crystals and nano-pores. Lanthanide phosphates as 
a material find extensive application as laser, ceramic, sensor, 
phosphor, and also in optoelectronics, medical and biological labels, 
solar cells and light sources. Among the different kinds of rare-earth 
orthophosphates, yttrium orthophosphate has been shown to be an 
efficient host lattice for rare earth activator ions, which have become 
a research focus because of their important role in the field of light 
display systems, lasers, and optoelectronic devices. It is in this 
context that the 4fn- ↔ 4fn-1 5d transitions of rare earth in insulating 
materials, lying in the UV and VUV, are the aim of large number of 
studies .Though there has been a few reports on Eu3+, Nd3+, Pr3+,Er3+, 
Ce3+, Tm3+ doped YPO4. The 4fn- ↔ 4fn-1 5d transitions of the rare 
earth dependent to the host-matrix, several matrices ions were used to 
study these transitions, in this work we are suggesting to study on a 
very specific class of inorganic material that are orthophosphate 
doped with rare earth ions. This study focused on the effect of Ce3+ 
concentration on the structural and optical properties of Ce3+ doped 
YPO4 yttrium orthophosphate with powder form prepared by the Sol 
Gel method. 
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I. INTRODUCTION 
ECENT reports demonstrate that the doped rare earth ions 
RE3+ could be the promising scintillator materials [1],[2]. 

Rare earth doped orthophosphates (LnPO4: Ln=La, Ce, Gd or 
Y) have been attracting much attention [3]. Due to the high 
energy band gap, high thermal and chemical stability, high 
luminescence quantum yield, and sharp emission bands of 
orthophosphate host. 

Lanthanide phosphates LnPO4 crystallize in two 
polymorphs, that is, tetragonal phase with xenotime structure 
and monoclinic phase with monazite structure. 

Yttrium orthophosphate YPO4 crystallizes with the zircon 
structure (xenotime type) with a tetragonal symmetry 
(a=b=0.6894nm and c=0.6027nm) and space group I41/amd 
[4]. Where the site symmetry for Y3+ ions is D2d point-group 
[6]. The structure can be described as chains parallel to the c 
axis of corner-sharing structural units built of (YO8) 
dodecahedron and a (PO4) tetrahedron linked together by an 
edge [5], [6] (Fig. 1). 
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Fig. 1 LnPO4 Xenotime structure 

 
YPO4 doped with Ce3+ ions attracts increasing interest as a 

good candidate for manufacturing of scintillators and 
phosphors because of its cheapness and the fact that its wide 
bandgap provides enough space for 4f and 5d orbitals of 
doped lanthanide ions [7]. 

To enhance luminescence intensity and scintillation 
efficient in any host doped with rare earth ions, the followings 
are the main requirements: finding out of optimum 
concentration of dopant ions (activator) for maximum 
luminescence in a host material, doping of appropriate 
sensitizer in the host material so that energy transfer to the 
activators is maximum, host with low phonon vibrations, host 
having transparency in visible and near-infrared (NIR) 
regions, stable in ambient atmosphere chemically and 
thermally and choose of suitable solvent/reaction medium. [8]. 

In the present work we have study the concentration effect 
of Ce3+ doped YPO4 host with powder form on their structural 
and optical proprieties because there are any study reported 
Cleary the concentration effect of Ce3+ doped YPO4 synthesis 
by sol gel method and the mechanism of concentration 
quenching is discussed in this paper .  

II. SAMPLES PREPARATION 
For preparation of nanophosphors samples with powder 

form used in the present work we have adopted the sol gel 
method, four samples of Ce3+ doped YPO4 prepared with 
different concentration of Ce:Y1-xCexPO4 (x=0.5%, 1%, 2%, 
5%). 

In a typical synthesis process, appropriate amount of Y2O3 
(99.99%), (NH4)2HPO4 (>99.0%), Ce (NO3)3.6H2O dissolved 
in appropriate amount of solution (Deionized water + nitric 
acid) the final mixture obtained stirred for 10h after that a 
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