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ABSTRACT

The present paper reports a blue emittingC&Q, phosphor doped with Erbium with different
concentration ( .1, 1.5, 2.0 %) synthesized bidssthte reaction method. The powders were
fired at 1208 C for four hour. The X-Ray diffraction pattern ralethe grain size of particles.
The materials were conforming from EDAX. PL. eroissof pure SiICeQ, phosphor was
observed at 470nm and the effect of different aanagon of Erbium doped with Sr2Ce0O4 also
has been discussed.

Keywords. Photoluminescence, solid state reaction method, X®Ridsphor.

INTRODUCTION

The research for oxide-based phosphors has beesasgieg due to their applications in many
field, such as cathode ray tubes (CRTSs), light&mgtdiodes (LEDs) and field emission
displays (FEDs). Oxide-based phosphors attractireler’s attention due to the advantages of
their good stability upon excitation by electronatve For FEDs application, red and green
phosphors have been commercially used. Howeverpamble blue emitting phosphors are
still few [1-10]. It is important to develop phosp with high quantum efficiency, controlled
morphology, and small particle sizes. Rare egpplieations in the field of display devices is
still a hot topic much of the research around tlobe is to improve the phosphor efficiency and
to enhance the luminescence properties of the ploospith discovery of blue light emitting
SrCeQ, by combinatorial chemistry method in 1998 by Déue [3]. SgCeQ, consist of
infinite edge-shearing Ce(Qoctahedra chains separated by Sr atoms [2]. Then&scence
originates from a ligand-to metal €eharge transfer [1]. The broad emission bandiisisle

for the doping of rare earth ions in pursuing namihescent materials. The blue phosphors are
very few and if a suitable blue phosphor is founentit can be added to the well studied red
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and green combination for white light emission frdme phosphor. If blue phosphor,SeQ,
doped with trivalent rare earths europium and sammaemit in the red region of the visible
spectrg5].The rare earth materials exhibit excellent phamission luminescence properties
with suitable sensitization and effectively usedi@signing of white light emitting materials.

MATERIALSAND METHODS

The samples prepared in the present work were megitp have an overall composition of
SrCeQy: Er synthesized by standard solid state reacgohrtique. The main starting materials
for the SgCeQy: Er phosphors were Strontium Carbonate S@@d Cerium Oxide Cef
supplied by National Chemicals, Baroda, (Gujaratet Every starting material was of greater
than 98% purity. These materials were taken iricBtmetric proportions of Sr: Ce as 2:1.
SrCQG; and CeQ@ with rare earth BOs; are weighed in molecular stoichiometry. These all
materials were groungh an agate mortar and pestle, grinded thoroughlget fine powder.
This powder was taken in alumina crucible. Aftessohg the cover the crucible was loaded in
furnace and heated to the temperature 1ZD0The samples was kept at the set temperature fo
four hours then cooled down naturally. All samplesre prepared with the same synthesis
technique.

The excitation and emission spectra were recordedamn temperature using (SHIMADZU,
make Spectroflurophotometer RF — 5301 PC) usingoKelamp as excitation source. The
emission and excitation slit were kept at 1.5 nm.DAsplay research Lab. Department of
Applied Physics, M. S. U. Baroda. EDX and The XR&iterns were obtained using Rigaku,
Minislex model at NCL Pune.

RESULT AND DISCUSSION
X- ray diffraction (XRD)
The structure and phase purity of theCRQ, phosphor were investigated by XRD. Results are
shown in Fig. 1 and 2 for the pure,SeQ, and for SgCeQ;: Er (1.0%). All diffraction patterns

were obtained using CuKradiation § = 1.54051 A°), at 30 kV and 15 mA. Measurements
were made from@= 10° to 80° with steps of 0.02°.
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Figure 1 XRD Pattern of Sr,CeO,
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The crystalThe XRD patterns of the powders revealed that tinectsire of S,CeQ is
Orthorhombic, which is match with JCPDS data caod BI-0115. When crystallites are le:
than approximately 100nm in size appreciable brogdein the >-ray diffraction lines occrs
[8]. The grain size of the particles of powder skapvere calculated using Scherrer equi

d=0.9/pco9,
wheref represents the full width at half maximum (FWHM)XRD lines. The average gra

size of the SCe(Q, phosphor is 22 nm. And wherr doped with SiICeC, the grain size is 35
nm.

S XRD of Sr2Ce0O4 :Er (1.0%)
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Figure2 XRD Pattern of Sr,CeO,: Er (1.0%)

Energy dispersive X-ray analysis (EDAX)

An elemental analysis was carried out for Stronti@erate S,CeQ,) dopedErbium (Er) by
employing the energy dispersive-ray analysis technique which provides local infatiora of
the concentrations of different elements in phosphig- 3 shows the EDX spectra Sr,CeQy:

Er in which the presence of Sr, Ce and O are glidentified

Figure 3 EDAX of Sr,CeO,: Er
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Photoluminescence properties (PL)
The excitation spectrum of £eQ, sample shows broad spectra as shown in figure ®nWh

Sr,CeQ, material excited with 360 nm the emission pea&tid70nm in a perfect blue region
with very good intensity as shown in figure 6.
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Figure5 Excitation Spectra of Sr,CeO, Figure 6 PL. Emission Spectra of Sr,CeQ,

However the effect of Er dopent effectively modifigne emission wavelength of pure phosphor
but the intensity was slightly decreased and thensity of green color increases as the
concentration of Erbium increases. The excitatioth @mnission spectra of all the samples doped
with Erbium as shown in figure 4 and figure 5 &dpvely. When the excitation of &eQ,: Er
was kept at 262nm, the emission peaks at 527, 536and 559nm as shown in figure 6. All
samples emitted the same wavelength at all exaitatath the slight variation in the intensities.
As the doping concentration increases green emisdsm increases.
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Figure 6 Emission spectra for Sr,CeO,: Er( At Excitation 262 nm)
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CONCLUSION

The XRD pattern confirms the formation of majomtySr,CeQ, compound in single phase. The
average grain size of the,8eQ, phosphor is 22 nm. And when Er doped withC&Q, the
grain size is 35 nm. EDX spectra ob,GeQ,: Er in which the presence of Sr, Ce and O are
clearly identified. PL emission of £2eQ, phosphor was observed at 470 nm an€C&D,: Er
was observed emission in bluish green region. Thesphor Sr2CeO4 doped with Er shows
good Photoluminescence Properties. This property beauseful in various source lighting
applications.
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