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INTRODUCTION:
Luminescence field is now an emerging research field for researchers 
because of the applications of the luminescent materials in different 
fields. The luminescent materials are widely used in different 
applications such as display devices, CRO tubes, radiation dosimetry, 
solid state lighting, X-Ray imaging, Hg discharge lamps and LED's 
optical paints, optical amplifiers, lasers [1–4] and also it is used as 
luminescent stains for biomedical analysis, medical diagnosis, and cell 
imaging. Some luminescent materials are developed to use in the solar 
concentrator [5]. In many of these applications rare earth element ions 
are used as luminescent centres.

The rare earth elements possess unique properties than the other 
elements i.e. the partially filled 4f shells [6] The rare earth activated 
phosphors have attracted much attention for their high luminescence 
efficiency, color purity, long emission lifetimes values, and potential 
applications in different fields [7–10]. The luminescent property of 
rare earth activated phosphors strongly depends on host compositions, 
morphologies, sizes, crystalline nature etc. [11,12]. The Rare earth 
ions show unique optical property when these are doped into host 
materials. The ions of rare earth elements act as activators in solid 
solution of host compounds and show the luminescence property. The 
luminescence property of these ions results from the electronic 
transitions occurring within the partially filled 4f energy shell [13]. 
Recently different rare earth element activated many aluminates host 
are invented and studied by the researchers [13–16].

Characteristic emission of Ce3+ in the UV or blue and violet spectral 
region originates from parity allowed electric dipole transitions 
between the excited 5d and ground 4f states. The wide emission in 
cerium doped compound observed due to the expansion produced due 
to the addition of the cerium in the material. No one has carried out 
work related to the NaAl5O8 in any field as well as field of 
luminescence, so we have selected this material for our study. The aim 
of the present work was to prepare and study of the optical properties of 
Ce3+ activated NaAl5O8 phosphor. The samples were prepared using 
solution combustion synthesis then characterized using UV 
spectroscopy and PL technique.

Methodology:
Different chemical and physical methods are available to prepare the 
materials, among these methods the combustion synthesis is novel 
technique to prepare materials because of easy, less time consuming 
and less assembly requirements. Therefore, we have selected the 
combustion synthesis method for the preparation of the samples. The 
novel Ce3+ NaAl5O8 phosphors was prepared by using the solution 
combustion synthesis with 99.9 AR grade precursors. The precursors 
used for the synthesis were NaAl5O8 as host, Ce3+ as dopant and urea 
as fuel agent. All these precursors were weighted with stoichiometric 
ratio. The weighted Ce3+ was dissolved into 0.2475 gm nitric acid 
with warm heating. The prepared solution of Ce3+ and remaining 

precursors were dissolved into 20 mL deionized water. This solution 
was stirred for 30 min resulting into the homogeneous solution. The 
homogeneous solution was then transferred into furnace which was 
maintained at the 550 ◦C temperature. The solution was boiled and 
ignition took place due to the urea used as the fuel agent. During 
ignition different gases were evolved out and foamy material was 
obtained. Prepared material was grinded and nano-structured sample 
was obtained. These prepared samples are further characterized and 
studied by different characterization techniques.

Result Analysis:
UV-Visible Spectroscopy Analysis:
Fig. 1shows the UV spectra of the NaAl5O8 host, Ce3+ doped 
NaAl5O8. The UV–vis absorption spectrum of NaAl5O8 host Ce3+ 
doped NaAl5O8 recorded in the range of 200 nm–800 nm at room 
temperature. The notable change in the absorption spectra is well seen in 
terms of the intensity and absorption edge. The increase in the UV 
absorbance is observed due to more and more electrons are excited and 
gone into the excited state due to excitation of Ce3+ ions doped in 
NaAl5O8 than the pure NaAl5O8. The peak at 308 and 301 nm confirms 
the formation of sodium aluminate according to Liu et.al. [19]. 

The fig.1: UV-visible spectra of the NaAl5O8 and Ce3+ doped 
NaAl5O8 phosphor

Photoluminescence (PL) Spectroscopic Analysis:
Fig. 2 and Fig.3 represents the PL emission spectra of NaAl5O8 host 
and Ce3+ activated NaAl5O8 are monitored under 300 nm excitation 
wavelength at room temperature. The concentration of Ce3+ in the 
host NaAl5O8 is 1m%. The peak is observed at 322 nm for the 1 mol% 
of Ce3+ doped NaAl5O8 and for host the peak is observed at 395 nm. 
According to PL emission spectra, it is observed that with increase in 
the concentration Ce3+ ion in NaAl5O8 host, the intensity of the 
emission is increased and the peak is observed for 1 mol% Ce3+ doped 
NaAl5O8. 

The excitation energy 320 nm matches with the separation between 
lowest excited state of 5d orbit and ground state of the 4f orbit of the 
Ce3+ ion. The ground state of Ce3+ ion consist two levels 2F5/2 and 
2F7/2 and the transition takes place from lowest 5d level to these two 
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ABSTRACT
Cerium ions activated NaAl5O8 nano-phosphors were prepared by solution combustion synthesis. The prepared powder samples were 
characterized by Ultraviolet visible spectroscopy (UV–vis) and Photo-luminescence technique (PL). Under 320 nm excitation wavelength, the PL 
emission spectrum of Ce3+ activated NaAl5O8 nano-phosphor shows broad emission centered at 322 nm, which is ascribed due to the transitions 
of the 5d excited state to its ground-state configurations of the 2F7/2 of the Ce3+ ions. Therefore, these synthesized phosphors may be applicable in 
display devices and solid state lighting applications.
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ground state levels. The separation between these two ground states 
depends upon the surrounding of the Ce3+ ion. If the crystal field 
strength is strong then the quantization of the two ground states 2F5/2 
and 2F7/2 is takes place and these two levels make a one ground state 
level which shows emission at a single wavelength with broad peck 
[17,18]. The high emission intensity peck of the synthesized Ce3+ 
doped NaAl5O8 phosphor is observed at the 322 nm and therefore this 
phosphor may be applicable to UV excitation and blue light emission 
lamps.

Fig.2: Pl emission spectra of NaAl5O8 host

Fig.3: Pl emission spectra of Ce3+ doped NaAl5O8 phosphor

CONCLUSION:
The Ce3+ activated NaAl5O8 nano phosphor prepared by using 
solution combustion synthesis. NaAl5O8 confirms by the peak 
obtained using UV-Visible spectra and also it shows the shifting in 
absorbance due to the Ce3+ doping in NaAl5O8 phosphor. PL 
measurement has shown the peak at 322 nm for 1 mol% concentration 
and hence it may be applicable to the light emitting devices.
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