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Abstract - The photoluminescence (PL) spectra of Sr:CeQs phosphor doped with Sm** ions of
concentration (0.5 mol%) is reported. The powder phosphor has been synthesized using a
conventional solid state reaction method. The phosphor was characterized by means of X-ray
diffraction, scanning electron microscopy and FT-IR. The photoluminescence emission peaks of
Sr2CeQ4:Sm** phosphor was observed around 467, 567 and 610nm. The broad emission band peak at
467nm is due to f— t,g transition of Ce*". The emission peaks at 567nm and 610nm are due to the
transitions of Sm’" ion. The photoluminescence emission spectra were recorded under the excitation
wavelengths at 254, 260, 280 and 340nm respectively in order to study the effect of excitation
wavelength on emission intensity. The CIE colour co-ordinates show that the emission colour of the
phosphor is blue.
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found applications related to its red light emission
1. INTRODUCTION which is important in the fields of displays, sensors
and lasers. The past few decades have seen a lot of
work reported on the use of divalent/trivalent
europium as a dopant in phosphors as they have
very good optical properties (in the blue to red
regions) which make them part of many display
devices. Among all the rare-earth ions, Eu*" is the
most extensively studied, owing to the simplicity of

organic optical brightening agents (OBA) and new 1tlsl SPECtra aTIll1d ?ISOA its use 1n commerc1falEre3(+1
inorganic ones have been under investigation?. phosphors. The luminescence spectrum of Lu

Concerning many of these applications, the reveals spectroscopic transitions from the visible to

availability of systems consisting of uniform }he qear—lnﬁra}rled rsglon. S ium doped SECeO
particles in size and shape® is also an essential 1 view of the above, Samarium doped SriteUs

. ; . "
prerequisite for improved performance, and new phosp h0§+1s less SEUdled' So 1ns tea'd of Eu™ we
synthetic routes are been developed in order to used Sm™ (0.5 mol%) rare earth ion in the Sr,CeO4
reach these systems host phosphor sample was prepared by the solid

Recently, a new promising blue phosphor, Sr:CeOs state reaction method. Espc?cially our aim is to find
was developed by combinatorial synthesis® and out the effect of excitation wavelength on the

prepared by different routes also. This material has gérlisgit?n ) intensity hof the Ff%h;)ﬁphoém Phasg
been found to exhibit luminescence under \dentification, morphology, i an

excitation with cathode and X-rays®. In addition it Photoluminescence spectra of phosphor sample

has also been established that Sr,CeOs exhibits was carried out and presented in this paper.
photoluminescence  under  excitation  with

The search for blue phosphor emitters has been
increasing due to their applicability in many fields,
such as cathode ray tubes (CRTs), projection
televisions (PTVs), fluorescent tubes, X-ray
detectors and field emission displays (FED)'. Even
in the paper industry, fluorescent dyes that absorb
UV and emit in blue color are widely used as

irradiation of ultraviolet rays®’. Therefore, it has 2. EXPERIMENTAL

been attracted that Sr,CeO,4 has good potential for Sr2Ce04:Sm>* phosphor sample was prepared by
application as a blue phosphor in lamps and in field the conventional solid state reaction
emission displays. The luminescence associated method. Strontium carbonate (SrCO;) and Cerium
with Eu®" contained in different host lattices has oxide (CeO») high purity chemicals were used as
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stating materials for preparation of host and added
them in stoichiometric proportions of Sr:Ce as 2:1.
The Samarium oxide is doped in the host material
at 0.5 mol% as an activator ion. The compounds
were weighed, mixed and was grounded into a fine
powder and fired at 1300°C for 3 hours in a muffle
furnace. The obtained powder was characterized by
means of scanning electron microscopy (SEM,
JEOL JSM-6700F ) and powder X-ray diffraction

(XRD, Rigaku-D/max 2500 and Cu Ko
radiation).The photoluminescence spectra were
recorded at room  temperature  using

Spectrofluorophotometer (SHIMADZU, RF-5301
PC) using Xenon lamp as an excitation source. The
CIE analysis was done using Radiant Imaging
software 2.0 version.

3. RESULTS AND DISCUSSION
3.1 XRD study

80 XRD Pattern of Sm 0.5% at 1300°c

Intensity

2Theta

Figure 1 XRD pattern of Sm (0.5 mol%) doped
Sr,Ce04 phosphor heated at 1300°C

In order to determine the crystal structure and
phase purity of the phosphor, X-ray diffraction
(XRD) analysis was carried out. Fig.1 shows the
XRD pattern of SrCeOs:Sm** (0.5%) heated at
1300°C. This reveals that the structure of SrCeOs
is triclinic, which agrees with the findings of
previous research works of Jiang et al® and Serra et
al®. However, the data reported by Danielson et al*,
Sankar et al’ and Shu-Jian Chen et al'® indicate an
orthorhombic structure. The XRD pattern of
Sr;Ce04: Sm (0.5%) shows the formation of a
single-phase compound.

3.2 SEM study
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Figure 2 SEM image of Sm (0.5 mol%) doped
SrCeQ4 phosphor heated at 1300°C
Fig.2 shows the SEM image of Sm (0.5 mol%)
doped SrCeOs4 phosphor particles obtained by the
standard solid state reaction at 1300°C. From the
image it is observed that the shape of the particles

is irregular and the particles are highly
agglomerated and the mean size of the particles
was 2-3um.

3.3 Photoluminescence Excitation and Emission
study

S2004: Sm (0.5%) at 1300 °Clor 3 hrs

PL Intensity

Wenelengh o)
Figure 3 The Excitation and Emission spectra of
and Sr,CeO4: Sm** (0.5%) phosphor

The excitation and emission spectra of Sr,CeOs:
Sm*" (0.5%) phosphor is shown in fig.3. The
excitation spectrum shows an excitation peaks at
260, 280 and 340 nm for the emission at 467 nm
monitored at 470nm wavelength. The emission
spectrum shows a broad band due to f— tig
transitions of Ce*'. This is mainly due to the charge
transfer position of the Ce*- O> ligand as
described by Danielson et al*. The two excitation
peaks may be assigned to the two kinds of Ce*'
ions present Sr,CeQOs. There are two different Ce*'-
O% bond lengths in the lattice and hence two
different charge transfer transitions. The hump
around 340nm evident in the excitation curve may
be attributed to the above mechanism.

Fig.3 shows the emission spectrum of SrCeOj:
Sm** when excited at 254, 260, 280 and 340nm
recorded at room temperature. The emission



spectrum for Sm** (0.5%) doped phosphor shows
peaks at 470, 567 and 610nm. the broad emission
with peak at 470nm in the range from 400-550nm
is due to the f — tig transitions of Ce*". The peaks
depicted in the spectra at 567nm and 610nm are
from the transitions (*Gsp, — SHsp and *Gsp —
SH7p) of the characteristic emission of Sm rare
earth ion. From the emission spectra it is observed
that the excitation wavelength increases from
254nm — 280nm the emission intensity is increased
and its intensity is decreased when the excitation
wavelength is 340nm. The phosphor shows high
intensity under 280nm excitation wavelength. The
results are in good agreement with the results of
other workers'? 21,

3.4 FT-IR study
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Figure 4 FT-IR spectrum of Sr,CeO4: Sm** (0.5%)
phosphor

Fig.4 shows the FTIR graphs of Sr:CeOs: Sm’*
(0.5%) phosphor. From the figure the observed
bands are at 3420, 2961, 1562, 1445, 1072, 865,
465 cm!. From FTIR it is observed that most of
the bonds are due to Sr-O, Ce-O and Sm-O
stretching and the O-H stretching band is observed
at 3420cm’!. The band around 3420cm™ is due to
the H-OH stretching of absorbed water molecule
from the atmosphere

3.5 CIE study

R

CIE 1971 Chart

Fig.5 shows the CIE diagram of Sr,CeOs: Sm**
(0.5%) phosphor shows the CIE colour co-
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ordinates of the (0.5 %) doped phosphor under
280nm excitation wavelength. The colour co-
ordinates of the phosphor are x=0.161, y=0.183.
From the figure the phosphor emitting cyan colour
and are useful in producing white light in the field
of lamps and display devices. The correlated colour
temperature (CCT) of the phosphor is undefined.

CONCLUSIONS

PL studies of SroCeQ4: Sm*"phosphor prepared by
solid state reaction method are presented in this
article. XRD pattern reveals that the structure is
triclinic, which agrees with the findings of previous
research works of Jiang et al® and Serra et al. The
XRD pattern shows the formation of a single-phase
compound. SEM image shows particles obtained
by solid state reaction at 1300°C are agglomerated
and the mean size of the particles was 2-3um. The
emission spectrum shows a broad band due to f —
tig transitions of Ce*". The two excitation peaks
may be assigned to the two kinds of Ce*' ions
present in Sr;CeOs. The Sr,CeO4 phosphor doped
with Sm** (0.5%) shows highest PL intensity when
excited with 280nm. The red emission is lower than
the blue emission may be due to the charge is not
transferred from host to activator ion may be the
ion concentration, synthesis and heating
temperature defects. However this phosphor can be
useful in lamps and display applications.
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