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Abstract: Strontium aluminate nanophosphor SrAl,O;was prepared by sol-gel method. The obtained materials were Characterized by
SEM,XRD,EDAX and PL .Monoclinic structure was confirmed by Xray diffraction analysis, particle size was determined by Scherrer
formula .The particles were of somewhat round shaped and interlinked with each other,leading to the formation of bigger particle. Also
some irregular aggregations were found in the image. Photolumiscence emission were at 395,520 and 790nm corresponding to UV,

green and IR regions under excitation for 360 nm.
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1. Introduction

Alkaline earth metal oxides combined with aluminium oxide
are of great interest in material science because of use as
long duration photoluminescence and thermoluminescence
pigments. They have potential use as refractory oxides in the
steel industry and binder materials in the cement industry
[1]. Many efforts have been made to discover host materials
as well as activators with high performance for phosphor
applications. Sol-gel method represents an attractive and
easy alternative method to conventional synthesis method,
such as ceramic firing [2—4], precipitation [5, 6], or ion
exchange on supported oxides [7]. The sol-gel process is an
efficient technique for the preparation of phosphors due to
the good mixing of starting materials and relatively low
reaction temperature resulting in more homogeneous
products than those obtained by direct solid state reactions.
With sol-gel technique, a low temperature (950°C) has been
reported for the successful preparation of Mal4O7 powders
[8]. In this work, preparation of SrAl,O;:La , structure,
morphology and luminescence were reported. In recent
years, rare earth (RE) doped nanomaterials has attracted
wide wuse in various applications as thin film
electroluminescent (TFEL) devices, optoelectronic or
cathodoluminescent devices. RE-doped insulators are used
in telecommunications, lasers and amplifiers, medical
analysis and phosphors, etc. Generally rare earth doped
aluminates have greater impact on defect centers within the
band gap. The emission of light from the ultra violet, visible
and Infra red depends on the host material properties[14-18].

2. Experimental

The Sol-gel procedure of synthesizing nanoparticles is
thoroughly described as follow: 98wt% of 2M Strontium

acetate [(CH3.COO),Sr.2H,0] was dissolved in 25 ml of 2-
methoxyethanol with vigorous stirring. All starting materials
used in the experiments were in analytical grade and of the
high purity. Simultaneously, 5 wt. % of 2M Aluminum
acetate [C4H(AlO4.4H,0] was dissolved in 25ml of 2-
methoxyethanol with vigorous stirring and subsequently, it
was added to the to the first solution to reach 50 ml in total.
Then it was stirred for 30 min at room temperature for the
second time. Ammonia was slowly added to this solution
with a constant stirring until a pH of 10.5 was achieved.
After the stirring of the solution for 30min, acetic acid and
ethylene glycol in the ratio 1:1 was added to the solution.
The sol was heated at 80°C while being mechanically stirred
with a magnetic stirrer. As the evaporation proceeded, the
sol turned into a viscous gel. The gel was aged for 2h and
then dried at 100°C for about 5h. The resulting materials
were well grinded and annealed at 950°C for 5h to obtain
SrAl4O; nanopowders. The same procedure was repeated
with the 10wt% of Aluminum acetate.

3. Results and Dissection

1. Morphological Study

SEM Analysis

Figurel shows the SEM image of SrAl,O;.The micrograph
indicates that nearly all the powder particles were composed
of same shape nanoparticles. The presence of bigger
particles is attributed to the growth of small particles, which
is a result of the sol-gel synthesis. Under the reaction time
and temperature, some of the tiny particles underwent a self-
induced process, aggregate and growth forming bigger
particles.
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Figure 1: The SEM image of SrAl,0;

X-Ray Diffraction (XRD)

The structure and phase purity of the SrA10 phosphor were
investigated by XRD. The XRD patterns were obtained and
are shown in Fig.2 for SrAl1O diffraction patterns were
obtained using CuKo radiation (A=1.54051 AY).
Measurements were made from 20=10° to 80° with steps of
0.02°. The XRD patterns of the powders revealed that the
structure of SrAl,O; is Monoclinic, which is match with
JCPDS data card No. 25-1289. The crystallites are less than
approximately 50-90nm in size appreciable broadening in
the X-ray diffraction lines. SEM images SrAl4O; which is
un-uniform and may be due to the formation of fractal
attribution to sort of self organization. SEM image of
SrAl,O; sintered at 900°C for 3hrs appears to irregular
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shape. The peaks resolved by X-ray diffraction analysis are
observed at 19.79, 22.05, 25.199, 25.928, 27.26, 28.39,
30.604, 31.866, 33.60, 34.82, 36.206, 36.500, 36.604,
39.284, 40.402, 43.23, 44.54, 45394, 46.104, 47.727,
49.984, 51.570, 53.57, 55.10, 56.167, 58.13, 58.937, 59.89,
61.5, 62.80, 63.96, 65.146, 72.69 and 73.62 diffraction angle
which are assigned t0 020,111,311,021,221,400,
130,221,002,420,131,511,330,322,202,33
1,132,222,332,132,440,700,223,113,442,1
23,701,202,252,721,260,261,604 and 84 0.
The average particle size of the samples obtained at 5 and 10
wt% are 62 and 90nm respectively. That indicates that the
average particle size increases with the increase of the Al
concentration.
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Figure 2: The XRD image of SrAl,O,

In order to determine the crystallite size of powder, the
Williamson—Hall plot has been used as a useful tool for
graphical demonstration of any hkl-dependence of broadening
within a particular diffraction pattern. In the Williamson—Hall

0.0060

W= 000181 +0.00163
0.0055+ B

0.0050 4
0.0045 4

0.00404

ficoso

0.00354

0.00304

000254 . 1

0.0020

0.6 0.8 1.0 1.4 1.6 1.8

method ,it is assumed that the line broadening fp of a Bragg
reflection (hkl) originating from the small crystallite size
follows the Scherrer equation D=KA/BcosOy.
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Figure 3: Williamson—Hall plot of SrAl,O;

Plotting the value of Bpcosbyy as a function of 4sinfy ,the
microstrain ] may be estimated from the slope of the line
and the crystallite size from the intersection with the vertical

axis. Crystallite size of the particles is measured on average
as 51 and 82nm before and after thermal treatment,

respectively. The

difference
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Williamson—Hall may be due to the effects of internal strain
not considered in the Scherrer model.

EDAX Analysis

The chemical composition of the SrAl,O; phosphors can be
determined by the energy dispersive X-rays spectroscopy.
Fig. 4 shows the energy dispersive spectrum of the SrAl,O,.
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Five X-ray emission peaks at 0.53, 1.50, 1.82, 2.14, 9.66keV
are attributed to the characteristic X-ray emissions of
O(Kal), Al(Kal), Sr(Lal), Au(Mal) and Au(La2),

respectively. The presence of the Au eclement in the
specimen was introduce d in the process of Au sputtering for
the SEM and elemental analyses.

Figure 4: Energy dispersive spectrum of SrAl,0;

2. Optical Study

Photoluminescence Analysis

The photoluminescence emission spectra of the SrAl,O-
shown in the Figure 5, The PL properties of SrAl,O,
nanopowders were measured at room temperature. In this

figure, the PL spectra of SrAl,O; consisted of three parts:
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one weak peak in the blue region, one strong band in bluish
green region and other emission bands in red light region.
SrAl4O; nanocrystals are found to have increased
photoluminescence efficiency .
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Figure 5: PL spectra of SrAl,O,

4. Conclusion

In this paper, by using sol-gel method SrAl,O; nanoparticles
for 5 and 10wt% were synthesized. Materials
characterization such as; X-ray diffraction (XRD),
photoluminescence (PL) emission spectra, scanning electron
microscopy (SEM) were analysed. In the results, we report
the SrAl,O; phosphor generates a strong emission at 395
nm,520nm in green region. The prepared SrAl,O
nanoparticles are applicable for fluorescent lamp and plasma
display applications. The prepared Strontium Aluminate
nano powder exhibits monoclinic structure.
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