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Abstract :  Ca1-xZrO3: xDy
3+

 nanophosphors have been successfully 

synthesized using urea assisted solution combustion route. X-ray 

diffraction (XRD), scanning electron microscopy (SEM) and 

transmission electron microscopy (TEM) were done to study the 

structural features of Dy
3+

 doped CaZrO3 nanophosphor. The results 

of XRD patterns indicate that Ca1-xDyxZrO3 nanophosphors crystallize 

in pure orthorhombic pervoskite structure having space group Pnma 

(62) at 1200°C. SEM and TEM analysis revealed smooth slightly 

agglomerated spherical morphology particles having size in diameter 

range 50 – 60 nm. Luminescent properties were investigated by measuring excitation and emission 

spectra with decay curves of Ca1-xDyxZrO3 nanophosphors. The photoluminescence (PL) spectra of Ca1-

xDyxZrO3 nanophosphors consist of two sharp emission lines in the blue region (470-490 nm) and yellow 

region (530-650 nm), monitored at 353 nm excitation. The blue emission centered at 484 nm corresponds 

to 
4
F9/2→

6
H15/2 while yellow emission with maxima at 576 nm is ascribed 

4
F9/2→

6
H13/2 transitions of Dy

3+
 

ions, respectively. Luminescence concentration quenching could be observed when the doping 

concentration of Dy
3+

 ions was more than 4 mol%.
 

Ca1-xDyxZrO3 nanophosphors exhibit bright 

luminescence in the white region that makes it an excellent candidate for new lighting devices. 
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Introduction : Metal oxides ABO3 (where A = Ca, Pb, Sr, Ba, Zn, Ni, Fe; B = Ti, Zr, Si, Hf) with 

perovskite structure have attracted significant attention owing to their superconductivity and remarkable 

electrical properties such as ferroelctricity and piezoelectricity [1-5]. Alkaline-earth zirconates are well 

known for their structural diversity including high thermal and chemical stability, single phase crystalline 

structure, high refractive index and wide band gap which results in their potential technological 

applications in electronic ceramic industry, gas sensors, optical coatings, filters and so on [6-8]. Among 

the perovskite zirconates CaZrO3, seems to be considerably important for both mechanical and electrical 

applications due to its high permittivity, insulation resistance, high ionic conductivity, good corrosion 

resistance, hydrocarbon sensing and high thermal sensitivity [9-16]. In addition, ABO3 perovskites doped 

with acceptor-ions exhibits proton conductivity at high temperature, making them suitable for 

electrochemical devices [17]. 

A perovskite ABO3 lattice consists of slightly deformed BO6 octahedra with B-O-B angles at 180
o 

and 12-oxygen coordinated A
2+

 cations with m3m symmetry at dodecahedral site.
 
Calcium zirconate 

oxide appears to be potential host matrix as it possesses most distorted structure favorable for the doping 

of trivalent rare earth ions (RE
3+

) [18]. Rare earth ions are known for their excellent luminescent 

properties when doped in different inorganic host lattices. Among the RE
3+

 ions, Dy
3+

 ions exhibits strong 


