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Abstract

The preparation of various strontium aluminates including SrAl,O,4 (SrO-Al,03), Sr3Al,O¢ (3SrO-Al,03), and SryAl4O4 (4SrO-2A1,03) was
performed by using a simple aqueous sol-gel processing. The formation of strontium aluminate phases was investigated as a function of
temperature in the range of 700-1200 °C. The obtained compounds were doped with cerium in the concentration range of 0.25-3.00 mol%. The
sol—gel derived samples were characterized by X-ray powder diffraction (XRD) analysis, infrared spectroscopy (FTIR), scanning electron
microscopy (SEM) and UV-Vis diffuse reflectance spectroscopy. It was demonstrated that optical properties of obtained phosphor materials
slightly depend on the nature, crystal structure and phase purity of the strontium aluminate matrix.
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1. Introduction

The development of innovative multi-functional advanced
materials should have a major impact in future applications.
Different mixed-metal aluminate ceramics are promising
materials for optical, electronic and structural applications
[1-7]. For example, LaAlO; and related materials are currently
being incorporated into automobile catalytic converters [8].
LaAlOj is promising substrate for the epitaxy of thin oxide
films and has potential use as a buffer layer for the epitaxial
growth of various perovskite-type films such as a high
temperature superconductors, ferroelectrics and colossal
magnetoresistance oxides [4,9,10]. Calcium aluminates are
widely used in the steel and cement industry due to their
relatively low density, hardness and straightness [11].
Magnesium aluminate spinels show interesting mechanical
and refractory properties [12]. Aluminate materials could be
successfully used as a solid oxide fuel cell functional anode
material or highly conductive electrolyte [13,14].
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The perovskite aluminates (YAIO;, YAP) doped with
lanthanide or transition elements offers advantages of longer
lifetimes and higher, polarized cross sections with respect to
most of other oxide matrices, and are useful as host for solid-
state lasers, luminescence systems and window materials for a
variety of lamps [15-17]. However, the discovery of advanced
oxide phosphors with multiple superior qualities for display
applications remains a difficult problem. The specific
luminescence properties are highly sensitive to the changes
in dopant composition and host nature as well [18,19].
Different aluminium garnet based materials are widely used in
advanced optical technologies since garnets doped with a
transition metal or lanthanide element exhibit outstanding
luminescence properties [20-26]. The photoluminescence of
lanthanide-doped alkaline earth aluminates having spinel
crystal structure has attracted considerable attention in recent
years owing to their very strong photoluminescence properties
[27-29]. The luminescence properties of blue and green
phosphors in more complicated aluminate matrixes were
investigated for colour plasma display panel and fluorescent
lights applications [30-33].

The lanthanide-doped strontium aluminates (SrAl,Oy,
Sr3Al,06, SrAl1,0;19, SrAl4,O5 and Sr;Al;40,5) have attracted
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much attention since they show excellent properties such as
high quantum efficiency, long persistence of phosphors and
good stability when compared with other phosphorescent
phosphors. These properties result in a wide application of
these materials in many fields [34-53]. All mentioned
properties of lanthanide-doped strontium aluminates are highly
sensitive not only to the changes in dopant composition or host
stoichiometry, but also to the processing conditions, which are
very much responsible for the crystallinity, crystal shape,
crystal size, crystal size distribution and phase purity of the
resulting powders. In order to prepare these oxides, the solid
state reaction method is still utilized [34,46,52,53]. However,
this method, in general, requires extensive mechanical mixing
and lengthy heat treatments in the temperature range of 1300-
1600 °C. Moreover, different fluxing agents are used during the
preparation of strontium aluminates using solid state reaction
method. In order to overcome these inevitable disadvantages
arising from the solid state reaction, some other methods have
been also suggested. Several wet-chemical and/or soft
chemistry techniques, such as the spray-drying preceramic
processing [38], combustion synthesis [39,45,47,49], sol-
vothermal reactions [48], or nonaqueous sol—gel process [42]
have been used to produce strontium aluminate phases. Most of
these methods suffer from the complex and time consuming
procedures (long refluxing times, gelation periods of several
days, etc.) and/or mismatch in the solution behaviour of the
constituents. As a consequence, gross inhomogeneities may be
present in the obtained ceramics e.g., significant amounts of
impurity phases may form. Owing to such a wide and diverse
application potential of strontium aluminate-based ceramics,
new routes for the synthesis of various strontium aluminates are
highly desirable.

Over the last few decades, the sol-gel techniques have been
used to prepare a variety of mixed-metal oxides, nanomaterials
and nanoscale architectures, nanoporous oxides, and organic—
inorganic hybrids [54-57]. Aqueous sol-gel methods based on
molecular precursors have a cutting edge over the other solution
routes because they allow chemical interactions among the
precursor species of the initial mixture favouring the evolution
of a homogeneous solid-state structure at the atomic level [58].
However, only one sol—gel synthesis route is suggested for the
preparation of europium and praseodymium doped Sr3;Al;Ogq
phosphors [43,44], to the best our knowledge. In this study we
present results of a systematic study of aqueous sol—gel
synthetic approach to pure and Ce-doped strontium aluminates
SrA1204, SI'3A1206, SI'4A14010, SrA112019 and SI'4A14025 using
glycolate intermediates.

2. Experimental procedure

Strontium aluminate SrAl,O4, SrzAl,Of, SrsAlOq,
SrAl;,019 and SryA;40,5 ceramic samples were synthesized
by aqueous sol-gel method. The gels were prepared using
stoichiometric amounts of analytical-grade Sr(CH;COO), and
AI(NO3)3-9H,0 as starting materials. For the preparation of un-
doped samples by the sol—gel process, strontium acetate was
first dissolved in CH3;COOH (50 ml, 0.2 M) at 60 °C. To this

solution, aluminium nitrate dissolved in 50 ml of distilled water
was added and the resulting mixture was stirred for 1 h at the
same temperature. For the preparation of Ce-doped samples
(Ce=0.25, 0.50, 0.75, 1.00, 2.00 and 3.00 mol%) the
appropriate amount of Ce(NO3)3-6H,0 dissolved in 50 ml of
0.2 M CH3COOH at 60 °C was added and the resulting mixture
was stirred for 1 h at the same temperature. In a following step,
1,2-ethanediol (HOCH,CH,OH) (2 ml) as complexing agent
was added to the reaction solution. After concentrating the
solutions by a slow evaporation at 65 °C under stirring, the
Sr(Ce)-Al-O acetate—nitrate—glycolate sols turned into white
translucent gels. The oven dried (100 °C) gel powders were
ground in an agate mortar and preheated for 5 h at 700 °C in air.
Since the gels are very combustible, a slow heating rate (~3-
4 °C min~ ") especially between 100 and 400 °C was found to
be essential. After an intermediate grinding in an agate mortar,
the powders were additionally sintered in air for 10 h at 700-
1200 °C.

Powder X-ray diffraction (XRD) measurements were
performed at room temperature on a DS Bruker AXS
diffractometer (Cu K( radiation: A = 1.5418 A). The infrared
spectra in the range of 4000—400 cm~' were recorded on
Perkin-Elmer FT-IR Spectrum BX II FTIR spectrometer.
Samples were prepared as KBr pellets (1.5%). Scanning
electron microscopy (SEM) was used to study the morphology
of the samples. The SEM analysis was performed under
vacuum in the specimen chamber of scanning electron
microscope EVO 50 XVP. The UV-Vis diffuse reflectance
spectra were recorded on Perkin-Elmer Lambda 35 UV-Vis
spectrophotometer with an integrated 50 mm sphere attach-
ment.

3. Results and discussion
3.1. Sol-gel derived un-doped strontium aluminates

The XRD patterns of the Sr—Al-O acetate—nitrate—glycolate
gels which correspond to the nominal chemical composition of
SrAl,O,4 and heated from 700 to 1200 °C for 10 h are shown in
Fig. 1. The diffraction patterns of the obtained powders at
700 °C were broad due to the amorphous character of the
synthesized systems. However, the formation of few crystalline
phases (Sr;Al,Og, STCO5 and unknown) could be detected from
the XRD pattern. The phase composition of the samples
obtained at 800—-1200 °C were qualitatively the same regardless
the annealing temperature. Additionally the formation of spinel
crystal structure strontium aluminate starts at 800 °C. The XRD
pattern of the sample heated at 1100 °C shows the formation
SrAl,04 and Sr3Al,Og crystalline phases. According to XRD
analysis, synthesis performed at 1200 °C yields monophasic
crystalline monoclinic SrAl,O4 sample (PDF [34-379]].

The XRD patterns of Sr—Al-O precursor powders which
correspond to the nominal chemical composition of Sr3Al,Ogq
and sintered from 700 to 1200 °C for 10 h are shown in Fig. 2.
According to the XRD analysis, the formation of Sr3Al,Og
along with SrCO; has started already at 700 °C. Fully
crystallized single-phase oxide Sr3Al,O¢ with well pronounced
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Fig. 1. XRD patterns of sol-gel derived SrAl,O, synthesized at different
temperatures.

cubic crystal structure has formed already at 800 °C (PDF [24-
1187]). The XRD patterns of this sample calcined in the
temperature range of 800—1200 °C confirmed Sr3Al,Og¢ to be
the only one crystalline component.

The attempts to prepare the Sr4Al4O phase using the same
sol-gel technique were also performed. Fig. 3 presents the XRD
patterns of Sr—Al-O gel precursors which correspond to the
nominal chemical composition of SryAl,O( and sintered from
700 to 1200 °C for 10 h. However the formation of SryAl,O4¢
phase does not proceed in whole temperature range. The X-ray
diffraction patterns of the samples obtained at 700-800 °C
show lines which could be attributed to the SrzAl,Og and
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Fig. 2. XRD patterns of sol-gel derived Sr;Al,O¢ synthesized at different
temperatures.
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Fig. 3. XRD patterns of sol-gel derived SryAl;O0;¢ synthesized at different
temperatures.

unknown phases. With further increasing temperature up to
900 °C the diffraction line attributable to the SrAl,O,4 phase
appears in the X-ray diffraction pattern of the ceramic sample.
The diffraction lines assignable only to the SrAl,O, and
Sr3Al,Og phases are well pronounced in the diffraction patterns
recorded for the samples annealed at higher temperatures
(1000-1200 °C). Thus, the formation of the biphasic mixture
such as SrAl,0,4/Sr3Al,Og instead of SryAl4Oq is evident from
XRD analysis data.

The impurity phases (SrCOs;, SrAl,Oy4, Al;,O5 and unknown)
were the dominating components during the synthesis of
SrAl;,O19 ceramics in the temperature range of 700-1000 °C
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Fig. 4. XRD patterns of sol-gel derived SrAl;;O0,9 synthesized at different
temperatures.
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(Fig. 4). The X-ray diffraction peaks are consistent with the
main diffractions of hexagonal SrAl;,0,9 (PDF [26-976]),
monoclinic SrAl,O; (PDF [25-1208]) and rhombohedral
corundum Al,O5; (PDF [46-1212]) phases when the crystal-
lization process was performed at 1100 °C. Apparently, the
amount of SrAl;,O;¢ phase increases with increasing sintering
temperature up to 1200 °C, however alumina and minor amount
of SrAl4O7 still exist in the synthesis product. Possibly SrAl,O4
reacts with Al,O3 at 1000 °C according to the reaction:

SI‘A]204 + A1203 — SI'A1407 (1)

The formed SrAl4O; reacts with remaining SrAl,O4 and Al,O;
at 1100 °C by two possible solid state reactions [59]:

SI‘A1204 + SI'A1407 + 9A1203 — 2STA112019 (2)

2SrAl,O4 + SrAl4O7 + 14A1,03 — 3SrAl;;,0y9 3)

Fig. 5 shows the XRD patterns of Sr—Al-O gel precursors
which correspond to the nominal chemical composition of
Sr4Al140,5 and sintered from 700 to 1200 °C for 10 h. The
broad peaks in the resulting powder patterns and poor
intensities suggest that a considerable amount of the material
(SrCOj; + SrAl,O,) obtained at low temperatures (700-800 °C)
is either amorphous or nanocrystalline [60]. At 900 °C, the
XRD powder patterns show no evidence for the formation of
crystalline carbonate species. At this stage the synthesis
product contains three crystalline phases SrAl,O,4, SrAl,O5 and
Sr3Al,O6. With further increasing the temperature, however,
the formation of perovskite aluminate SryAl;40,5 using this
sol-gel chemistry approach seems to be problematic.

FTIR analysis of synthesized samples is important both for
the control of the reaction process and the properties of
materials obtained. Fig. 6 shows the FTIR spectra of SrAl,O,
ceramics obtained at 800 and 1200 °C. The synthesized
ceramics show several intense broad bands. Strong absorption
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Fig. 5. XRD patterns of sol-gel derived SryAl140,5 synthesized at different

temperatures.
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Fig. 6. FTIR spectra of SrAl,O, synthesized at different temperatures.

bands arising from O-H stretching and bending vibration of
water due to the exposure of the samples to the atmosphere
occur at ~3500-3400 and ~1600 cm™!, respectively [61].
Importantly, in the 1000-500 cm ™' fingerprint region, several
sharp bands are typical metal-oxygen absorptions (Sr—O and
Al-O stretching frequencies), probably characteristic for the
spinel-type compounds [62]. In Fig. 6, the spectra of strontium
aluminate samples show the strong peaks at ~1500 cm™'. The
exact origin of this peak, however, is not very clear. It is known,
that typical carbonate vibrations are ~1470-1390 cm ™" (triply
degenerated stretching mode) and ~880-850 cm™' (doubly
degenerated stretching mode) [63]. So, the bands located at
~1500 cm™" could not be assigned to the metal carbonates
formed as intermediates during high-temperature treatments. It
is well known that aluminium and strontium carbonates
(Alx(CO3)3 and SrCOs) decomposes at lower temperatures
[60,64,65].

The FTIR spectra of Sr3Al,0¢ samples synthesized at
different temperatures are shown in Fig. 7. The envelope of
three broad absorption bands in the region of 1000-500 cm ™'
presented in Fig. 7 is well resolved. The both FTIR spectra of
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Fig. 7. FTIR spectra of Sr;Al,O¢ synthesized at different temperatures.
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Fig. 8. FTIR spectra of Sr;Al40;( synthesized at different temperatures.

Sr;AlL,O¢ samples are almost identical. Besides, they are very
similar to FTIR spectra of SrAl,O,4 ceramics. The spectra of
Sr3ALLO4 samples also show the strong peaks at ~1500 cm ™.
However, the existence of non-decomposed metal carbonates in
the product synthesized at 1200 °C temperature is not possible.
It is not surprising, that FTIR spectra of SryAl;O;y samples
synthesized at different temperatures (see Fig. 8) are very
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Fig. 9. SEM micrographs of SrAl,O, ceramics annealed at 800 °C (at bottom)
and 1200 °C (at top). Magnification: 5000x.

similar to previous ones. The fact is that during the sol-gel
synthesis of SryAl4O,( the mixture of two phases (SrAl,O,4 and
Sr3Al,0g) has formed. Therefore, the FTIR results partially
support the conclusions made on grounds of the XRD
measurements. However, the question about the nature of the
bands located at ~1500 cm ™' in the FTIR spectra of sol-gel
derived strontium aluminates should be answered in future.
Moreover, these observations are thoroughly supported by
the scanning electron microscopy studies. The SEM images of
SrAl,O4 ceramics calcined at 800 and 1200 °C are shown in
Fig. 9. The cloudy particles obtained at 800 °C seem to be
micro-sized amorphous solids with particle size about ~10-
15 pm and they are partially fused to form hard agglomerates
(~30-50 pm in size). With increasing temperature up to
1200 °C the formation plate-like crystals with regular size is
evident, i.e. the SEM images revealed agglomerated grains of
different size ranging from 1 pm to 2 pm. The particle size
does not change and no progressive change in morphology was
observed with changing chemical composition or crystal
structure of sol-gel derived strontium aluminates. Figs. 10
and 11 show the surface features of the Sr3Al,Og and SryAl,O
powders calcined at different temperatures, respectively. From
these SEM images it is evident that Sr;Al,O¢ and Sr;Al4049
powders are also composed of plate-like crystallites having a
similar size and the tendency to form agglomerates. The
samples annealed at higher temperature exhibit clustered grains
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Fig. 10. SEM micrographs of Sr;Al,O¢ ceramics annealed at 800 °C (at
bottom) and 1200 °C (at top). Magnification: 5000 x.
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Fig. 11. SEM micrographs of SryAl;0;o ceramics annealed at 800 °C (at
bottom) and 1200 °C (at top). Magnification: 5000x.

made up of several tiny crystallites with a defined micro-
structure (Figs. 10 and 11).

3.2. Sol-gel derived Ce-doped strontium aluminates

As was mentioned above, during the sol-gel processing of
SrAl,0,9 and Sr4A140,5 the multiphasic crystalline mixtures
were obtained by heating Sr—Al-O precursor gels in the
temperature range of 700-1200 °C. Therefore, for the
preparation of cerium-doped strontium aluminate samples
only three matrixes SrAl,O4, Sr3Al,O¢ and SryAl,Oqg
(Sr3A1,04 + SrAl,04) were selected. The Ce-doped samples
SrAl,04:Ce,, Sr3Al,06:Ce, and “SryAl40,9:Ce,” were synthe-
sized with different concentrations of cerium (Ce = 0.25, 0.50,
0.75, 1.00, 2.00 and 3.00 mol%). The XRD patterns of the
SrAl,O4:Ce, specimens annealed at 1200 °C temperature for
10 h are shown in Fig. 12. As seen, in all cases the SrAl,O4:Ce,
phase is dominating and only minor amount of impurity phases
has formed. The XRD patterns of SrAl,O4:Ce, samples with
smaller concentrations of cerium (0.25-1.00 mol%) contained
additional peak located at approximately 260 ~ 32°. However
we were not able to attribute this peak to any crystalline phase.
Interestingly, this peak disappeared with further increasing
concentration of cerium in SrAl,O,4:Ce,. On the other hand, the
XRD patterns of SrAl,0,4:Ce, samples with higher concentra-
tions of cerium (2.00-3.00 mol%) showed the negligible
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Fig. 12. XRD patterns of SrAl,0,4:Ce, ceramic samples synthesized at 1200 °C.
The concentration of cerium from bottom to the top is Ce = 0.25, 0.50, 0.75,
1.00, 2.00 and 3.00 mol%. Impurity phases: (?) unknown; (x) CeO,.

formation of CeO, phase (PDF [034-0394]). The small
diffraction peaks attributable to ceria phase are visible at
20 ~ 33°.

The XRD patterns of Sr3Al,04:Ce, powders sintered at
850 °C for 10 h are shown in Fig. 13. Fully crystallized single-
phase cerium-doped strontium aluminate Sr;Al,O¢ has formed
in whole doping range. Fig. 14 presents the XRD patterns of
Sr,Al4Oq(:Ce, samples annealed at 1000 °C for 10 h. Again,
the formation of mixture of two crystalline phases SrAl,0,4 and
Sr3Al,Og instead of SryAl4O,¢ in whole concentration range of
dopant element is evident. Surprisingly, no any impurity phases
could be detected as was determined during the synthesis of
SrAl,O4:Ce, samples. These results let us to conclude that
successful cerium doping was achieved in the concentration
range of 0.25-1.00 mol% Ce during the sol-gel synthesis of
SrAl,O4 and in the concentration range of 0.25-3.00 mol%
when Sr3Al,Og¢ or SryAlLOp¢ (Sr3Al,O¢ + SrAl,O4) were
synthesized.
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Fig. 13. XRD patterns of Sr3Al,0¢:Ce, ceramic samples synthesized at 850 °C.
The concentration of cerium from bottom to the top is Ce = 0.25, 0.50, 0.75,
1.00, 2.00 and 3.00 mol%.
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Fig. 14. XRD patterns of “SryAl;0;0:Ce,” ceramic samples synthesized at
1000 °C. The concentration of cerium from bottom to the top is Ce = 0.25, 0.50,
0.75, 1.00, 2.00 and 3.00 mol%. The formation of mixture of two crystalline
phases Sr3Al,06 and SrAl,Oy is evident.

The particle size and the main morphological features did
not change with doping of sol-gel derived strontium aluminates
with different concentrations of cerium. The SEM images
showed that SrAl,0,:Ce,, Sr3Al,04:Ce, and “SryAl;0,:Ce,”
powders are also composed of plate-like crystallites having a
similar size and the tendency to form aggregates.

The optical reflectance spectra of SrAl,0,4:Ce,, Sr3Al,Og:-
Ce, and ““Sr4Al4O;(:Ce,” powders were measured at room
temperature in the range of 250-800 nm. All the samples
exhibit a high transmittance in the visible region. Fig. 15
demonstrates the reflectance spectra of SrAl,O4:Ce, ceramic
powders produced by sol-gel method. As seen from Fig. 15, the
reflection spectra qualitatively are almost identical regardless
the substitutional level of cerium. In UV range the strontium
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Fig. 15. Reflection spectra of SrAl,04:Ce, samples as a function of Ce
concentration.

aluminate samples show a significant increase of reflection up
to 400 nm. From this point the reflection is almost constant, i.e.
not wavelength dependent, and close to unity, which proves the
high optical quality of the SrAl,04:Ce, samples. However,
broad absorption bands could be detected between 575 nm and
700 nm. These results clearly show that optical properties of
SrAl,04:Ce, are quite different from the Ce-doped garnet
samples [24,66,67]. In the case of garnet materials, from
400 nm the reflection abruptly decreases and again increases
starting from 455 nm. And only in the higher wavelength region
(from ~545 nm) the reflection is almost constant.

Fig. 16 shows optical reflectance spectra of Sr;Al,O¢:Ce,
ceramic powders. As seen from Fig. 16, the absorption edge for
the Sr3Al,04:Ce, samples could be detected at around 300 nm
as was observed in the case of SrAl,04:Ce, specimens. As seen,
the Sr3Al,O¢:Ce, samples also show a significant increase of
reflection up to 400 nm. However, from this point the reflection
is not constant but increases monotonically till 585 nm. Broad
absorption bands could be detected between 585 nm and
675 nm. Thus, the observed absorption region for the
Sr3Al,04:Ce, samples is narrower in comparison with
cerium-doped spinel aluminates. Moreover, for the sample
with highest concentration of cerium (Sr3Al,O04:Ceq3) the
absorption band in the range of 585-675 nm is missing. The
obtained results clearly show the influence of strontium
aluminate matrix on the optical properties of the synthesized
phosphors from Fig. 17.

As seen, the optical reflectance spectra of “SryAl4O;0:Ce,”
synthesized by sol—gel route are slightly shifted towards those
presented in Figs. 15 and 16. These results are quite consequent
since according to XRD data the ‘““SryAl;O;¢:Ce,” matrix
actually is a mixture of SrAl,Oy4:Ce, and Sr3Al,O¢:Ce, phases.
On the other hand, the reflectance spectra of ““SryAl40,¢:Ce,”
are not linear sum of two reflectance spectra of SrAl,O4:Ce,
and Sr3Al,04:Ce,. The clearly expressed more intensive broad
absorption bands which cover from 550 to 700 nm and peaking

80
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Fig. 16. Reflection spectra of Sr;Al,O¢:Ce, samples as a function of Ce
concentration.
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Fig. 17. Reflection spectra of “SryAl;0;¢:Ce,” samples as a function of Ce
concentration.

at ~615 nm observed for the *“Sr;Al;0,9:Ce,”” samples prove
our last conclusion. Besides, the reflection spectra of
“SryAl4040:Ce,” samples qualitatively are also almost
identical regardless the substitutional level of cerium. The
absorption of synthesized phosphors is shifted towards longer
wavelengths to compare with YAG:Ce. The present fact
possibly indicates that the lowest 5d orbital of Ce** in strontium
aluminate host lattices lies at low energies than in YAG:Ce.
Usually the Ce®* emission is in the ultraviolet or blue spectral
region, but in Y3Al50;, it is in the green and red (crystal-field
effect), and in CaS in the red (covalency effect) [68]. The
observed shift of emission in strontium aluminates also could
be associated with occurrence of different defects [69]. Finally,
high phase purity and broad transparent range of SrAl,04:Ce,,
Sr3Al,04:Ce, and “SryAl4040:Ce,” samples synthesized by
sol-gel method make these compounds excellent candidates as
host material for advanced optical applications.

4. Conclusion

For the preparation of strontium aluminate SrAl,Oy,
SI'3A1206, Sr4Al4010, SI'A112019 and SI'4A14025 ceramic
samples an aqueous sol-gel method has been suggested.
According to XRD analysis, synthesis performed at 1200 °C
yielded monophasic crystalline monoclinic SrAl,0, sample.
Fully crystallized single-phase oxide SrzAl,0 with well
pronounced cubic crystal structure, however, has formed
already at 800 °C. Interestingly, the formation of the biphasic
mixture such as SrAl,O,4/Sr;Al,O¢ instead of SryAl;Oqg was
evident from XRD analysis data. It was demonstrated, that the
amount of SrAl;,09 phase increased with increasing sintering
temperature up to 1200 °C, however alumina and minor amount
of SrAl,O,; have formed as impurity phases as well. The
formation of perovskite aluminate SryAl;4O,5 in the tempera-
ture range of 700-1200 °C using this sol-gel chemistry
approach seems to be problematic. The FTIR and SEM results
partially supported the conclusions made on grounds of the

XRD measurements. Also, the Ce-doped samples SrAl,04:Ce,,
Sr3Al,04:Ce, and SryAl40;0:Ce, with different concentrations
of cerium were successfully synthesized by this sol—gel
method. The particle size and the main morphological features
did not change with doping of sol-gel derived strontium
aluminates with different concentrations of cerium. The optical
reflectance spectra of SrAl,O4:Ce,, Sr3Al,O04:Ce, and *“SryA-
1,040:Ce,” powders measured at room temperature in the range
of 250-800 nm clearly showed the influence of strontium
aluminate matrix on the optical properties of the synthesized
phosphors. In the view of the above results and the increasing
importance of the optical materials, the Ce-doped strontium
aluminate samples show a considerable application potential.
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