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ABSTRACT

The phosphors $EeQ:: Eu** was successfully synthesized by solid state reactiethod. The X-Ray diffraction
(XRD) profile confirms the orthorhombic structureEu3+ doped Sr2CeO4 nano phosphors. The efficiefthe
prepared phosphors was analyzed by means of itssemispectral profiles. We also observed a riah eéenission
from the prepared phosphors under Ultra- Violet jlddurce. Such luminescent powders are expectied &mplied
as red phosphors in display devices applicatioms.atidition, Scanning electron Microscopy (SEM), feu
Transformation IR spectroscopy (FTIR), and RamagcBpm were also used to study the synthesizepphbos
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INTRODUCTION

In recent decades, the luminescent propertiesiadlént europium have attracted much attention bseaof its
potential use as a dopent, since it can emit redrdscence with high luminescence efficiency urder light
excitation. [1]. The blue emitting phosphor, Sr2@ewhich has been discovered by Danielson et. alSfZeQ,
consist of infinite edge-shearing CgOctahedra chains separated by Sr atoms. In CTEiti@rs, an electron is
transferred from an external ligand to th&skellof the RE ion. However such a transition involvesoasiderable
reorganization of the charge density distributioouad the metal ion along with transfer of electroBome states
that arise at such a transition are stable andelar to the ground state with photon emission {@minescence)
[1-7]. The luminescence originates from a ligandsietal C&" charge transfer [5]. The broad emission band is
suitable for the doping of rare earth ions in pungunew luminescent materials. The blue phosphmrsvary few
and if a suitable blue phosphor is found, therait be added to the well studied red and green awtibn for white
light emission from the phosphor. The rare earthtemials exhibit excellent sharp- emission lumieesse
properties with suitable sensitization and effesfivused in designing of white light emitting maaés. In this
paper, the formation process, micro-structure anchinescent properties of the synthesizedC80, and
Sr,CeQ:EU* were investigated.

EXPERIMENTAL SECTION

Eu3+ doped Sr2Ce0O4 phosphors were prepared by etonal solid state reaction method. The startirajamals
were; Strontium Carbonate SrgOCerium Oxide Ceg and Europium Oxide EQ@; supplied by National
Chemicals, Baroda, (Gujarat State) of 99.5 % purihe starting materials were taken in Stoichioimet
proportions were thoroughly homogenized in agabetan for 45 min and then transferred to aluminacibles for
heat treatment in air in muffle furnace. The commsiwere subjected to heat treatment at +0B06¢ C for 40 -
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50 h with three intermediate grindings and heatimgl finally cooled to room temperature by furnakat off. All
samples were prepared by same technique.

The powder X- ray diffractograms (XRDs) of the caapds were recorded using an automated Rigaku lkebnX-

ray difractometer ( D Max Il VC, Japan). The ohsal (hkl) reflections and their intensities wetenpared with
the calculated ones generated using the computgram POWD (an Interactive Powder Diffraction Data
Inerpretation and Indexing Program, Version 2.2)e Bcanning Electron Micrographs (SEMs) of the samlere
obtained using a Leica Stereoscan 440 model fitid an E5000 Polaron coating unit (rating 10kV, 2% beam
current) The FTIR spectrums were recorded on SADMU IR Affinity-1 model transmission spectrometsith
KBr pellet method over the range 400- 4000 cnRaman spectra were carried out by Renishaw IRdman
Microscope. The photoluminescence excitation amisgon spectra were recorded at room temperatsireg u
Spectrofluorophotometer (SHIMADZU, RF — 5301 PCiipged with a 150 W Xenon lamp as excitation source

RESULTSAND DISCUSSION

The structure and phase purity of the,C®Q, phosphor and CeQ, doped Europium with different
concentration synthesized by solid state reaatiethod was investigated by X-Ray Diffraction MethoResults
are shown in Fig. 1. All diffraction patterns werstained using Cu &radiation £ = 1.54051 A°), at 30 kV and 15
mMA. The measurements were made frain=210° to 80° with steps of 0.02°. The crystalige of powders
samples were calculated from X-ray peak broadeoirge diffraction using Scherer’s equation

D=0.9./p. Cod

Where, D is the crystallite size in nifi,the full width at half maximum (FWHM) of XRD line& the radiation
wavelength of X-ray( = 1.54051 A°), and the diffraction peak angle.
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Figure 1 XRD Pattern of Sr,CeO,and Sr2Ce04: Eu®

The calculated average crystallite size of th&£80, phosphor is 22 nm. When Europium doped witfC86, the
crystallite size is 48 nm. The computer programAHID(an Interactive Powder Diffraction Data Interatéon and
Indexing Program, Version 2.2) was used to caleutkt and d values and lattice parameters.The XRierns of
the powders revealed that the structure €80, is Orthorhombic, which are very close to the régarvalues
JCPDS card (50-0115). Except this no other phaigseix the XRD spectra, indicating the formatidrtee final
product

The FTIR spectrums of powders were recorded ugigffinity-1 made by Shimadzu FTIR SpectrometerkiBr

pellet technique. Fig.2 represent FTIR spectrurBrgfeQ, and Ss.,Eu,CeQ,. From spectrum it is observed that the
peak at 3591 cm-1 is assigned tgOH
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Raman Spectra of SrZCeO4:Eu3+
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Figure2 FTIR of Sr,CeO, Eu® Figure 3 Raman spectra of Sr,CeO, Eu®

The specimen might have absorbed moisture fromatimosphere. The absorption peaks at 1691, 1453 46@
856cm" due to legand formation were assigned to stregclimaracteristics of SrGrhe FTIR spectra clearly
indicate that the functional group of pure@eQ, and SsCeQy: EU** is not altered by addition of Europium.

Raman spectra were used as a complement of FTiRrader studying phase and structure ofC®Q,. There was
some distinct differences observed from Raman spedtfig 3. The Raman shift at 292 cm-1 is relaltjvto kg
band of Cé@with fluorite type structure. The shift at 482,255,631 and 661 cm-1 is assigned to the vibratioGef
O,, and the shift at 289, 383 and 439 cm-1 may beilsst to the stretching mode of Ce-QWith increasing
temperature, the change of polarizability of Ce ~i<bigger than that of Ce-;Qwhich can be conform from the
corresponding Raman intensity. The shift at 1003 srassigned to symmetric stretching mode of Syd®e shift
at 839 cm-1 is attributed to antisymmetric bendiilgration. So the contribution of Ce-,onds increases
comparing with Ce — (bond to induce the charge transfer [5-11].

Fig4 (a) Shows the SEM Micrograph of purg@Q, of particles prepared by solid state reaction netained at
1200 C for four hrs

Figure4 (a) SEM image of Sr2CeO4 Figure 4(b) SEM I mage of Sr2CeO4: Eu3+

Fig. 4 (b) shows SEM micrograph of particles ofC®Q;: Eu (1.0%) prepared by same method stained G°T2
for four hrs, The SEM studies revealed the polgtaljine nature of Sr2Ce0O4 consisting of partidlesgular shape
and size. While at low magnification the partictggpear agglomerated, at high enough magnificati@nature of
the individual crystallite is clearly evident.. dlexcitation spectrum of £eQ,is shown in Fig. 5(a). The spectrum
displays a broad band with two peaks around 26&nth362 nm, and the latter is stronger than thexdor These
two excitation peaks may be related to differ@st’- O* distances in the lattic@][ The excitation spectrum of
Sr,CeQ;: EUW* shows two peaks around 248 nm and 360 nm andefostronger than the latter shown in Fig.5 (b).
The emission spectra for pure,SeQ, when excitation wavelength is 262 nm the emispieak is at 471 nm shows
broad band due to$ t;; transition of C#.The emission irperfect blue region with very good intensity shaivw
fig.6.this results are match with reported literatu

1992



Pradip Z. Zambareet al J. Chem. Pharm. Res., 2012, 4(4):1990-1994

Excitation Sr2CeO4
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Figure5 Excitation spectra of Sr2CeO4 Figure 6 Emission spectra of Sr2CeO4

Fig. 7 represents the emission spectra e&kEu,CeQ, phospors with doping concentration of 1 to 2.0 Phe blue
emission band at 471 nm is attributed to th&" €€ charge transfer transition in Sr2Ce04 host. Adieping 1 %
Eu**, the phosphors shows white emission due to thdapvef host blue emission band andHatra ,F°lines.
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Figure 7 Excitation spectra of Sr,CeO,: Eu®

The emission spectra of Eucontain not only the characteristics transitioresi from the lowest excitefd, level

but also those from higher energy level®,(and°D,). The emission spectra of Sr2CeO4: XEconsist of the
characteristic lines of Blicorresponding to transitions from the exciteg levels;’D,> 'Fy, °D,> 'F», °Do> Fu,
D> 'Fs, D12 Fy, D12 'Fy, °Do> 'Fi, Do 'F,, and °Dy> F; located at 466, 491, 511, 537, 557, 585,
616, and 630 respectively. As¥wgoncentration increases the relative intensityaih®>D, > ‘F; transitions at 587
nm and®D, > ‘F, transition at 616 nm increased. Thus it is suggkthat most of Eli ions are located in a site
without inversion symmetry. At Bli(2%) phosphors have a red emission red emissiensity of transitioriD, >

F, was strongest due to the dominancéf-> 'F, transition. No wavelength shift or peak at a nei is observed

at high Ed" concentrations
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Emissiom Spectra of Sr,CeO,: Eu’ at o= 360 Nnm
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Figure 7 Emission spectra of Sr,CeO,; Eu**

CONCLUSION

SrCeQ;: EU** phosphor was successfully prepared by solid seetion method at 1280 temperature. , The
XRD patterns of SCeQ, and SsCeQ,: EU”* shows the formation of majority of compound ingdénphase. The
average crystallite size of the,6eQ, phosphor is 22 nm.  When trivalent Europium dopéith SrCeQ, the
crystallite size is 35 nm. The emission of purgC8Q, phosphor was observed at 471 nm which is bluesonis

this conform the formation of nano blue phosphosC8Q;: E** 2 % phosphor have a red emission spectra pattern
due to the dominance 8D, > F, transition. No wavelength shift or peak at a nete & observed at high Eu
concentrations. This phosphor can be useful in neamps and display devices.
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