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Abstract

Photoluminescence behaviour of monoclinic SrAl,O, was studied for nano size strontium aluminate SrAl,O, which was
synthesized via solution combustion method (CSM). Structural and morphological properties were confirmed by X-ray
diffraction and electron microscopic analysis including scanning electron microscopic method. The crystal size was obtained
between 12-19 nm. The emission spectrum was recorded under 254 nm excitation and consist peaks in UV and visible region.

The peak in UV region is intense then visible emissions.
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Introduction

Alkaline earth aluminates MA1,O, (M = Ca, Sr, and Ba) are the
most widely used members; one of them is strontium
aluminates. Among all those various phosphors, SrAl,O4 has
attracted much interest in recent years owing to its excellent
luminescent properties such as long duration and high
brightness'. In addition, SrAl,O, material is chemically more
stable than sulfide phosphors. SrAl,O, materials present
interesting luminescence properties and attractive optical
characteristics. As one of the most promising phosphors,
SrAl,O, shows strong luminescence and especially long
persistent luminescence in green region™*. Among of all other
technique, combustion synthesis method is easy to prepare the
oxide materials within few minutes. This method is based on
redox reaction, in which liberated heat energy is used for the
preparation of the phosphor. The preparation of phosphor takes
place at low ignition temperature”.

Materials and methods

In the Present paper SrAl,O, phosphor was successfully
synthesized by combustion method. Analytical results implied
that the phosphor powders have monoclinic phase with the
average particles size of about 10-15 nm. Which in confirm by
the scanning electron microscope (SEM).

Synthesis: Combustion synthesis method was used for
preparation of SrAl,O, phosphor. The starting materias are the
Strontium nitrate [Sr(NO3), (99.90 %)], aluminium nitrate
[AI(NO3)3;.9H20 (99.90 %)] and urea [NH,CONH, (99.99 %)].
Urea was used as fuel. Strontium nitrate [Sr(NOj3), (99.90 %)],
aluminium nitrate [AI(NO3);.9H20 (99.90 %)] and urea
[NH,CONH, (99.99 %)] were weighted according to the
stoichiometric amounts and aqueous solution was prepared. This
solution was stirred for 2 h at 70°C to obtain transparent gel,
transferred to silica crucible. Crucible was placed into a
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preheated furnace, maintained at 600°C. The mixture undergoes
spontaneous ignition results in fluffy powdered phosphor
material (Figure-1)'>'2. This powder was further annealed at
900°C for 1 h.

Results and discussion

X ray diffraction (XRD) Results: The crystal structure of the
prepared SrAl,O, Phosphor was characterized by powder XRD
analysis. Powder XRD pattern was obtained from PAN-

analytical X-ray powder diffractometer using CuKQl radiation
and the data were collected over the 20 range 20-70. The crystal
size was calculated by using Scherrer’s equation D = kA/Bcos6,
where D is the crystallite size for the (hkl) plane, k is the
constant, A is the wavelength of the incident X-ray radiation
[CuKa (0.154 nm)], B is the full width at half maximum
(FWHM) in radiations, and 0 is the diffraction angle for the
(hkl) plane'". The crystal size was obtained around 12-19 nm.

Scanning Electron Microscope (SEM) Results: The
morphological features of the SrAl,O, phosphor nanophosphors
sintered at 1000°C were investigated by taking the FESEM. The
typical morphological image is shown in Figure-2. The crystal
showed agglomerated crystal and smooth surface morphology.
The crystal size is in good agreement with the calculated
crystallite sizes from XRD patterns.

Photoluminescence property: Figure-3 represents the
photoluminescence spectra of pure SrAl,O, phosphor monitored
with 254nm excitation. The spectra consists emission bands in
UV and blue region. The emission bands in UV region centered
at 365nm and 394 nm. The emission bands in blue region are
centered at 450 nm - 492 nm. Emission band at UV region is
more intense than blue emissions. The emitted colour by the
prepared phosphor was determined by using CIE coordinate
diagram. The CIE coordinates have values X=.304 and Y=.324,
which resembles with the white light emission'.
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Figure-1: XRD patterns of SrAl,O, phosphor.
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Figure-2: SEM image of SrAl,O, phosphor.
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Figure-3: SrAl,O,4 pure emission spectra monitored with 254nm.
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Figure-4: CIE diagram of SrAl,O, phoshor.
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Conclusion

Pure SrAlL,O, phosphors in nano range were successfully
synthesized by solution combustion method. The phosphor has
monoclinic phase, which was confirmed by using XRD analysis.
Crystal size was obtained around 12-19 nm. The morphology of
the prepared phosphors was evaluated by SEM analysis and the
parameters are in good relation with XRD results. Emission
spectra recorded under 2564 nm excitation have peaks centred
at UV and visible emission. Intense peak was obtained at 365
nm along with weak visible emissions centred in blue region in
between 450-492 nm. The CIE coordinate values represent
visible white light emission by the phosphor.

Acknowledgement

We are thankful to Dr S. K. Sar (Dept of applied chemistry BIT
Durg) & BIT, Durg for their kind support to carry out the study
presented here.

References

1. Sahu LP.. Bisen D.P.,, Brahme N., Tamrakar R.K. and
Shrivastava R. (2015) Luminescence studies of dysprosium
doped strontium aluminate white light emitting phosphor by
combustion route. J Mater Sci: Mater Electron, 26(11),
8824-8839.

2. Song H., Chen D., Tang W., Peng Y. (2008) Synthesis of
SrAl,O4: Eu**, Dy’*, Gd** phosphor by combustion method
and its phosphorescence properties. Displays, 29(1) 41-44.

3. Zhao C., Chen D., Yuan Y. and Wu M. (2006). Synthesis of
Sr,Al40,s: Eu?*, Dy** phosphor nanometer powders by
combustion processes and its optical properties. Mater. Sci.
Eng. B, 133(1), 200-204.

4. Foka K.E. Dejene F.B. and Swart H.C. (2014).
Photoluminescence properties of Ce’* doped SrAl,O,
prepared using the solution combustion method. Phys. B,
439, 177-180.

International Science Community Association

10.

11.

12.

13.

Res. J. Recent Sci.

Tamrakar R.K. and Bisen D.P. (2013). Combustion
synthesis and optical properties of ceria doped gadolinium
oxide nano powder. AIP Conf. Proc., 1536(1), 273-274.
doi: 10.1063/1.4810206.

Tamrakar R.K., Bisen D.P. and Brahme N. (2014).
Characterization and luminescence properties of Gd,0;
phosphor. Research on Chemical Intermediates, 40(5),
1771-1779.

Tamrakar R.K., Bisen D.P. and Brahme N. (2014).
Comparison of photoluminescence properties of Gd,0O;
phosphor synthesizedby combustion and solid state reaction
method. Journal of Radiation Research and Applied
Sciences, 7(4), 550-559.

Tamrakar R.K., Tiwari N., Kuraria R.K., Bisen D.P., Dubey
V. and Upadhyay K. (2015). Effect of annealing
temperature on thermoluminescence glow curve for UV and
gamma ray induced ZrO,:Ti phosphor. Journal of
Radiation Research and Applied Sciences, 8(1), 1-10.

Tamrakar R.K., Bisen D.P. and Upadhyay K. (2015). Effect
of annealing on down-conversion properties of monoclinic
Gd203:E1r3+ nanophosphors. Luminescence , 30(6), 812-817.

Tamrakar R.K., Bisen D.P., Sahu ILP. and Bramhe N.
(2014). Raman and XPS studies of Combustion Route
Synthesized Monoclinic Phase Gadolinium Oxide
phosphors. Advance Physics Letter, 1(1), 1-5.

Tamrakar R.K., Bisen D.P. and Sahu I.P. (2014). Structural
Characterization of Combustion Synthesized Gd,0;
Nanopowder by Using Glycerin as Fuel. Advance Physics
Letter, 1(1), 6-9.

Guinier A. (1963). X-ray diffraction, Freeman.
Francisco.

San

Tamrakar R.K. (2012). Studies on Absorption Spectra of
Mn Doped CdS Nanoparticles, (LAP Lambert Academic
Publishing, VerlAg. ISBN 978-3-659-26222-7.



