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Sonication of Ln(CH3COO)3
.H2O, Eu(CH3COO)3·H2O and 

NaOH dissolved in the ionic liquid -butyl-3-

methylimidazolium bis(trifluoromethane)sulfonylamide lead to 

Ln(OH)3:Eu (Ln: Gd, La, Y) nanoparticles. Subsequent 

calcination at 800°C for 3h allowed to obtain Ln2O3:Eu 

nanopowders. Gd2O3 and Y2O3 were obtained in the C-type 

lanthanide sequioxide structure, whereas La2O3 crystallized in 

the A-type. Structure, morphology, and luminescent properties 

of the nano-oxides were investigated by powder X-ray 

diffraction (PXRD), scanning electron microscopy (SEM), 

dispersive X-ray (EDX), and photoluminescence (PL). 

SEM studies revealed that the synthesized Gd2O3:Eu, 

La2O3:Eu, and Y2O3:Eu formed nano-spindle, -sheets, and 

-rods in shape, respectively. The nanoscale materials show 

very efficient red emission due to the intraconfigurational  

f-f transitions of Eu3+. The quantum yields for 

Ln2O3:Eu(5%) were determined to 4.2% for Ln=Gd, 

13.8% for Ln =Y and 5.2% for Ln=La. The asymmetric 

ratio I02/I01 ratio of Eu3+ varies from 5.3 for Gd2O3, to 5.6 

for Y2O3 to 6.5 for La2O3, which increased the color 

chromaticity.  

 

 

1. Introduction: 

Rare earth oxides have been widely studied because of their importance in many applications as highly luminescent 

materials, catalysts, magnets, medical diagnostics, and other functional materials.[1] The oxides of rare earth elements such as 

Y2O3, La2O3, Gd2O3 belong to a group of wide bandgap semiconductor materials (La2O3 with value of 4.3 eV possesses the 

largest energy gap among the rare earth oxides).[2] They can serve as very efficient host matrices for optical active lanthanide 

ions because they are transparent for visible and infrared radiation and they have no low energy levels that could interfere 

with the rare-earth activator ion level. For this reason, Y2O3, La2O3, Gd2O3 doped with Eu3+ are widely used as red-light 

emitting phosphors in display devices such as field emission displays (FEDs), plasma display panels (PDPs) or cathode-

raytubes (CRT).[3]  Three basic structure types are known for lanthanide sesquioxides: the trigonal A-type (P-3m1) which is 

the most stable form for the larger and lighter rare earth elements, the monoclinic B-type (C2/m) which is found for mid-

sized rare earth elements and the cubic C-type (Ia-3) which is adopted by the smaller, heavier lanthanide elements.[4]  La2O3 is 

a representative for the A-type sesquioxides, Gd2O3 for the B-type, and Y2O3 is a C-type structure representative.[5-7] The 

different structure types feature different lanthanide ion surroundings. In the A type, a capped octahedron of oxygen atoms 

surrounds the Ln3+ (Ln3+ = lanthanide) cation. In the B-type three different oxygen coordination polyhedra exist, of which 

one can best be described as a capped octahedron and the two others as capped trigonal prisms. The C-type features two 

different Ln3+ sites, each with       6-fold oxygen coordination. The different Ln3+ environments gives rise to different 

spectroscopic properties when optically active ions such as Eu3+ substitute Y3+, La3+ or Gd3+ in the respective host lattice. For 

the three different sesquioxides Y2O3, La2O3 and Gd2O3, all three crystal structures have been realized depending on the 

synthesis conditions, as the relative energies of the the polymorphs are relatively close. 

 Over the past years much effort has been made to synthesize nano-sized phosphor Ln3O3:Eu3+ materials by a wide varierty 

of synthetic methods such as hydrothermal, sol-gel techniques [8,9], spray pyrolysis,[10] combustion routes using different 

reducing agents such as urea, glycine or citric acid,[11] or via co-precipitation processing.[12] Increasing awareness of 
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