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Abstract: 

 

Solution combustion synthesis is a simple method, easy to handle and requires no 

absolute control on the temperature. During the synthesis, oxidizer and fuel will automatically 

decide the reaction temperature.The intense blue emitting phosphor NaSrBO3:xCe3+ is 

synthesized by this time saving and economical method, using urea as fuel. X-ray power 

diffraction (XRD) analysis confirmed the formation of the said phosphor. The SEM image was 

recorded to study the surface morphology. It shows the particles with an irregular shape and 

the   particle size ranging in 5-10 µm. 

Photoluminescence measurements showed that the phosphor exhibited intense blue 

emission peaking at 430nm, corresponding to 5d→4f transition of Ce3+ion.The excitation 

spectra monitored at 430nm shows peaks at 275nm and 355nm.The former resulted from the 

host absorption and the later is due to typical Ce3+ transition.  

The CIE colour coordinates of the as-synthesised sample were recorded by using 

Radiant Imaging colour calculator. 

 

Keywords: : photoluminescence, combustion synthesis , Ce3+ transition 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

YMER || ISSN : 0044-0477

VOLUME 22 : ISSUE 01 (Jan) - 2023

http://ymerdigital.com

Page No:1474

mailto:%20devi.awade@gmail.com
https://orcid.org/0000-0001-5944-8828


1.Introduction: 

White LEDs are promising candidates to replace conventional   incandescent and fluorescent 

lamps in the coming future due to their merits of a long operation life time, energy saving 

capabilities and high material stability [1].During past few years white LEDs fabricated using 

near ultraviolet LEDs [2-3]coupled with red, green and blue phosphors have attracted much 

attention due to several advantages.For solid state lighting using near UV chips, phosphors 

with excitation in the range 365-400 nm are required. Hence researchers in this field are 

exploring with new hosts as well as dopants that could lead to the phosphor materials having 

excitation to the longer side [4-7].Borates are excellent host materials for the phosphors since 

they have large band gap, low synthesising temperature and high chemical and physical 

stability. Many rare earth doped borate phosphors are reported previously for variety of 

applications [8-11].  The crystal structure of NaSrBO3 was first reported by Wu et al [12]. Then 

blue emitting Ce3+ doped [13] and red emitting Eu3+ doped phosphors [14] in this host were 

reported. But the conventional methods for the synthesis of these phosphors required heat 

treatment for long hours. We successfully synthesised and reported Eu3+ doped phosphor in the 

same host by solution combustion synthesis method [15]. That prompted us to prepare 

NaSrBO3:xCe3+ phosphor by the same simple, time saving, economical method of modified 

solution combustion synthesis. 

 

2. Experimental: 

The sample was prepared by solution combustion synthesis [16] method. The synthesis is based 

on the exothermic reaction between the fuel (urea) and oxidizer (metal nitrate). The constituent 

raw materials were weighed in stoichiometric proportions and fired at 5500C. Following the 

combustion, resulting fine powder was reduced in CO atmosphere at 7000C for two hours. 

(Fig.1). 

 
Fig.1: Flow chart describing the modified solution synthesis method phosphor.  
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3. Results and Discussion: 

The powder XRD pattern is in good agreement with ICDD data (Fig.2).The SEM image was 

recorded to study the surface morphology. It shows the particles with an irregular shape and 

the   particle size ranging in 5-10 µm(Fig.3). 

 

 
Fig.2: The powder XRD pattern of NaSrBO3:xCe3+ 

 

 

 
                   Fig.3: SEM image of as-synthesised NaSrBO3:xCe3+phosphor. 

 

Photoluminescence measurement shows intense blue emission peaking at 430nm, 

corresponding to 5d→4f transition of Ce3+ ion (Fig.4). The excitation spectra monitored at 

430nm shows peaks at 275nm and 355nm.The emission intensity increases with Ce3+ doping 

concentration and is maximum for x=0.01, after that concentration quenching is observed. The 

CIE colour coordinates of the as-synthesised phosphor were recorded by using Radiant 

Imaging colour calculator.Fig.5 shows the CIE coordinates of the as-synthesised sample by 

modified solution combustion synthesis method .The values are (0.15,0.05) indicating blue 

colour emission. 
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Fig.4: PLE (a) and PL (b) curve forNaSrBO3:xCe3+(for x=0.01). 

 

 
Fig.5: CIE 1931 color coordinates for NaSrBO3:xCe3+(for x=0.01). 

 

4.Conclusion: 

The intense blue emitting phosphor NaSrBO3:xCe3+ is synthesized by simple, time saving, 

economical method. The XRD pattern confirms the formation of single phase NaSrBO3.The 

as-synthesized phosphor shows blue emission at 430 nm. The excitation spectrum monitored 

at 430 nm shows excellent spread in nUV region of the spectrum. The CIE 1931 color 

coordinates are (0.15,0.05) for highest emission intensity. It is thus a potential blue emitting 

phosphor for solid state lighting using nUV LED chip. 
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