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Abstract — A blue emission powder phosphor ;GB¥Q, was prepared using solid-state reaction
technique. The powder fired at 1£@0for 3 hours gave good luminescence yield. Thessar
peak of this phosphor is at 470 nm. To use thisphor in a tricolor lamp effectively, studies
have been carried out to see the effect of rar¢hedopants on the luminescence spectra of this
phosphor. The effect of the dopants on phosphmieafEy has been evaluated and the effect of
using these dopants and material characterizatibthese phosphors using optical and structural
techniques are discussed in this paper.

Keywords: solid state reaction , emission.

added them as a stoichiometric proportions of Ge :as
. 2:1.
| Introduction compound obtained was grinded into a fine powder
In recent years the Plasma Display Panels (PDP) arand fired at 110 for 3 hours in a muffle furnace. The
replacing the conventional color televisions. lrogphor ~ Photoluminescence spectra were recorded at room
area today top priority is to replace the high perfance ~ temperature using Spectrofluorophotometer
expensive rare earth activated phosphors with @reap (SHlMADZU RF-5301 PC). XRD (Rigaku-D/max 2500
equivalent materials. This essentially means répdgihe
rare earth ions with transition metal ions or feestsition
ions[1]. The advances in the optical spectroscopy o
solids, especially those of transition metal iom$phto
evolve research on phosphor and solid-state
luminescence. In 1960s, efficient rare earth atttva
phosphors were developed for use in color
televisions(TB'-green, Etfi-red and D§/-yellow) and in
1970 tricolor lamp was introduced. Blue emissioondr
EW?*, red emission from Bl and green emission from
Ce*- Tb®* pair was used in tricolor lamps. At present a
combination of halo phosphate and tri-band phosphor
blend is commonly used in many lamps as a compemis 3
between performance, phosphor cost and the lamp \\ P Thorwyt | DEt WO e
making cost[2,3].However to improve the performaate o 300KV30 10000x SE 99 1  ISUD.RRCAT, Indore

the already existing low cost phosphors requirdebet make with Cu K radiation) and SEM (XL30 CP Philips)

materials. One such material being strontium cerate[5] studies are done on the orepared samples ®@r th
phosphors based on this material were synthesindd a prep P

characterized using photoluminescence. XRD qmlcrostructure evaluation.
Scanning Electron Microscope(SEM) techniques.

Figure 1. SEM of pure 8€eQ, phosphor

Il. EXPERIMENTAL I11. Resultsand discussion

Pure rare earth doped,SeQ, phosphor samples were Tables Figure.1 shows the SEM micrograph of thes pur
prepared by the conventional solid state react|0n hosoh 9 h grap b f
method[4]. Strontium carbonate Srgé&nd Cerium oxide phosphor. The mlcrostruct_ure appears to consist o
CeO, (high purity chemicals) were used as S,[atingeII|p30|daI flakes type particulates having an ager

. . basal diameter of ~450 nm and a length of 1.4 ym. |
materials for preparation of blue phosphosCQ; and order to determine the crystal structure, phasetypur

chemical nature and homogeneity of the,C&Q,
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phosphor, X-ray diffraction (XRD) studies were oadr

out for pure sample prepared and the rare-esmpied

samples. Figure.2 shows the XRD pattern oiC860,

sintered at 110 and the experimentally observed XRD The emission spectra for rare-earth doped phosphors
peak positions for pure £2eC; and SgCeQ, . The XRD  were recorded using 254nm excitation. Table.1 gilies
pattern of SiICeQ, shows the formation of eQ, as change in luminescence observed with different ear¢h
major single-phase compound along with traces ofion doping(0.5%). When excited with 254nm recordéed
SrCe(0;.  Figure.3 show the XRD spectra of the room temperature but corresponding emission spectru
strontium cerate samples doped with different emeths.  for EL**(0.5%) doped phosphor shows peaks at 467, 490,
Figure. 4 shows the excitation spectra and emissiob12, 537, 556, 587 and 616nm. The peaks depictttin
spectra of these phosphors,(&Q, when excited with  spectra are from the transition®, — 7F0,2,3 °D; —
280nm the emitted spectrum peaks at 470nm covérang 7FO,1,2,3 and also fromD, — 7F1,2,3, The peak around 610
entire blue region with very good intensity. The -620nm is due to the electric dipole transitior’D§ —
excitation spectrum of SeQ, sample shows an ’F,which is induced by the lack of inversion symmetty
excitation peaks at 254, 260, 280 and 340nm for thahe Ed" sites and is much stronger than thy — 'F,
emission at 467nm. The emission spectrum @€&B, transition. It is well known that th®, — 'F, / °Dy — 'F;
shows a broad band due te-ft,g transitions of CE. intensity ratio is a good measure of the site sytmmef
However effect of various dopants modified the ainis  rare-earth ions in a doped material[6,7].

energy range but with decreased intensity. ThE&D,

phosphor doped with different rare-earth dopantS%0)

does not show any change in the excitation spectrum

1 1 -Black - Strontium cerium oxide
1000 2 -Blue -Sr2CeO4 XRD
R 3 -Red - SrCeO3 XRD
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Fig.2: XRD of Sr,CeO ,phosphor
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470nm Emission at 280 Excitation
1100 - Sr,Ce0,: La (0.5%) (a)
1000 Sr,Ce0,: Pr (0.5%) (b)
E Sr,Ce0,: Nd (0.5%) (c)
9007 Sr,Ce0,:Sm (0.5%) (d)
800 Sr,CeO, : Eu (0.5%) (e)
1 I $r,Ce0,: Gd (0.5%) (f)
3 77 l Sr,Ce0,: Tb (0.5%) (g)
< 600+ Sr,Ce0,: Dy (0.5%) (h)
‘% 500—-
E 400—-
T J
300 4
200—-
100—-
0 ] T T 1 T T T T T T
200 250 300 350 400 450 500 550 600 650
Wavelength (nm)
Fig 4: Excitation and emission spectra of RE doped Sr,CeO, at 1100°C
S.No. Name of the dopant Emission Wavelength Eomnskitensity
1 La 467 >1000
2 Pr 470 402
3 Nd 467 364
4 Sm 468 502
5 Eu 467 >1000
6 Gd 468 753
7 Th 477 521
8 Dy 467 614

Table.1. PL emissions of various rare-earth dopiangs,CeQ,

V. Conclusion

The XRD data analysis of §&eQ, phosphor shows
the formation of majority single phase compoundglo
with S,CeQ;. From SEM data it is found the mean
particle size is average basal diameter of ~450Tire.
emission spectrum of §eQ, shows a broad band due
to f — t,g transitions of C&. The two excitation peaks
may be assigned to the two kinds of Gens present in
Sr,CeQ,. There are two different ¢ O* bond lengths
in the lattice and hence two different charge fiems
transitions. The $€eQ, phosphor doped with various
rare —earths (0.5%) shows good PL intensity may be
useful in various sources for lighting applications

Copyright © 2010-2011 Journal of Science Reseaukl rights reserved.

Acknowledgements

The authors are thankful to University Grants
Commission, New Delhi, for providing financial gtan
under Faculty Development Programme (FDP)..

References

[1] Shu-Jian Chen, Xue-Tai Chen, Zhi Yu, Jian-Ming
Hong, Ziling Xue and Xiao-Zeng You, Solid State
Comm.130(2004)p.281.

[2] Shigeo Shionoya and William Yen, Phosphor
Handbook, CRC Press, Boca Raton, 1999.

[31 A Yun Liu and Chao-Nan Xu, J.Ohys.Chem.B
107(2003)p.3991.

[4] ] K.V.R. Murthy, S.P. Pallavi, Rahul Ghildiyal, Mahis

C Parmar, Y.S. Patel, V. Ravi Kumar, A.S. Sai Prasad,
V. Natarajan and A.G. Page, Compact Fluorescent Lamp
Phosphors in Accidental Radiation Monitoring,

50



B.Subba Rao, B.Walter Ratna Kumar and KVR Murthy

Radiation Protection Dosimetry(2006), Vol.120, No.1- [6] Pallavi Page, Rahul Ghildiyal, K.V.R. Murthy,

4, 238-241. Photoluminescence and Thermoluminescence Properties
[5] Pallavi Page, Rahul Ghildiyal, K.V.R. Murthy, of SrAI,Os : Tb* phosphor, Materials Research

Synthesis, characterization and Iluminescence of Bulletin 43(2008), p353-360.

SrAIL,Os phosphor with trivalent rare-earth dopants, [71 Pallavi Page and K.V.R. Murthy, Luminescence

Materials Research Bulletin, Volume 41, Issue associated with Eu3+ in two host lattices, Phildsoal

10(2006), p1854-1860. Magazine Letters, Vol.90, No.9, September 2010, p

653-662.
51

Copyright © 2010-2011 Journal of Science Researkh Fghts reserved.



Journal of Scientific Research

P.0.Box 417 route de Kenadsa
08000 Bechar - ALGERIA
Tel: +213 (0) 49 81 90 24
Fax: +213 (0) 49 81 52 44
Editorial mail: jrs.bechar@gmail.com
Submission mail: submission.bechar@gmail.com
Web: http://www2.univ-bechar.dz/jrs/

The Journal of Scientific Research © 2010-2011.


mailto:jrs.bechar@gmail.com
mailto:submission.bechar@gmail.com
http://www2.univ-bechar.dz/jrs/

