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Abstract : Dy
3+

 doped BaZrO3 nanophosphors have been successfully synthesized via urea assisted 

solution combustion process. X-ray diffraction (XRD) and scanning electron microscopy (SEM)) were 

used to study the structural properties of Dy
3+

 doped BaZrO3 nanophosphor. 

The XRD showd that Ba1-xDyxZrO3 nanophosphors crystallize in single 

cubic pervoskite structure having space group P23 at 1200°C. SEM studies 

revealed cubical shaped particles having high agglomeration phenomenon 

with size distribution in nano range. Photoluminescent properties were 

studied by measuring excitation and emission spectra with decay curves of 

Ba1-xDyxZrO3 nanophosphors. The two main emission bands in the 470- 

490nm (blue region) centered at 482 nm and 560-580 nm (yellow region) 

centered at 575 nm corresponding to transitions of the Dy
3+

 ions from well-

defined 
4
F9/2energy states were observed. Luminescence concentration 

quenching could be observed when the doping concentration of Dysprosium ions was more than 3 mol%.
 

Dy
3+

 doped BaZrO3 nanophosphors could be potential optical material owing to their white light 

luminescence. 
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   Introduction  : Barium zirconate having pervoskite–type structure possess an extraordinary potential for 

applications in different fields as thermal barrier coating (TBC) for supersonic air jets [1], material for 

interface engineering of alumina fiber composites [2-3] and proton conducting material in steam 

electrolyzer, humidity sensor and especially in solid oxide fuel cells (SOFCs) [4-6]. All these promising 

applications of this excellent refractory ceramic are attributed to its good mechanical strength, high 

thermal stability, low chemical reactivity with corrosive materials, high melting point (2600 
o
C) and low 

coefficient of thermal expansion (α = 87   10
-7

 I
o
C) [7-9]. BaZrO3 has cubic structure belonging to P23 

(195) space group in which Zr atoms are bonded to six oxygen atoms forming octahedral ZrO6 units while 

Ba atoms are bonded to 12 oxygen atoms in cuboctahedral manner as BaO12. Within the ZrO6 octahedron, 

zirconium atom resides in centrosymmetric positions [8]. 

Nowadays, intensive research has been made to explore potential of BaZrO3 host matrix because 

doping of divalent or trivalent rare earth ions is quite easy in this single phased crystalline material. Rare 

earth (RE) doped barium zirconate is well known for light emission in the visible region via up-

conversion or down-conversion mechanism. Several routes are reported in the literature including solid-

state reaction, sol-gel, hydrothermal reaction, vapor phase synthesis and microwave assisted hydrothermal 

reaction for the synthesis of barium zirconate doped with different RE ion. Recently, Borja-Urby et al. 

[10] have exploited wet synthesis hydrothermal method to prepare Ce, Eu, Dy, Er, Yb doped BaZrO3 

phosphors. In the present report, Dy
3+ 

doped BaZrO3 nanophosphors have been synthesized adopting 

solution combustion synthesis (SCS) as well as their structural, morphological and luminescent features 

were also investigated in details. Solution combustion synthesis has been emerged as low cost, rapid and 

self sustained process which yields highly crystalline and homogenous oxide powders with large surface 

in a single step at lower temperature than the conventional synthesis method. Dy
3+

 ions show 

characteristic white light emission arising from appropriate yellow to blue (      emission ratio. 


