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The combustion method was used to synthesize CaMgAl10017:Sm3* phosph
microscopy and photoluminescence properties of phosphors were thoroughlyinvestiga
has three distinct peaks at 563, 604 and 642 nm under 405 nm excitation, wl
4Gs/2—°Hsp2, *Gs2—P®H7i2 and “Gsz—%Hez of Sm3* ions. The optimum
phosphor was discovered to be 1 mole %, above which concentration quenching
for the CaMgAl10017 phosphor with Sm3* ion doped are 604 nm (x
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Introduction

Rare earth ions have bee
materials extensively explore
their distinctive luminescence

or photoluminescence properties
and used for solid state lighting, display

There have béen relatively few contributions to the
doping of CaAlO phosphor lattices with Pr*, Er¥* and
Eu® ions in the last several years, but the authors have not
highlighted much study on the doping of Sm3* ions in
CaAlO phosphor via combustion method. As a dopant,
Eu®" ion is often excellent for red phosphor emission [10,
11]. However, the exorbitant expense makes it tough to
consider. Sm®* ions are an alternative source of reddish-
orange emissions that are much cheaper than Eu®* ions.
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gAl10017:Sm3*
. The CIE coordinates
ling in the red region.

When stimulated in near-ultraviolet (n-UV) or blue light,
Sm3* ions release reddish-orange light. In addition,
trivalent samarium (Sm®) will exhibit a significant
quantum efficiency emission variable as a result of the
4Gsjp—*Hy2 emitting stage [12]. Overall, the combination
of Sm** ion activators with broad band gap compounds has
the potential to be beneficial for optical applications [13].
In this study, Sm3* ion doped CaMgAl;00:17 phosphor
powders are synthesized using a combustion process and
their photoluminescence, morphological and CIE
properties were thoroughly investigated. The produced
powders are subjected to a variety of characterization
procedures in order to determine their suitability for n-UvV
solid-state lighting applications.

I. Experimental

The samples of CaMgAl0017:Sm3* phosphor were
prepared by combustion method. Firstly, stoichiometric
quantity of source materials Ca(NOs);-4H,O (A.R.),
Mg(NO3)3-4H,0 and AI(NOs)s-9H20 (A.R.) and urea
(A.R.)) for respective molecular formulae of above
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mentioned phosphors were taken. Then Sm,0s3 (A.R.) [as
per the impurity added] was dissolved in dilute HNO3 to
convert into Sm(NOs)s. The mixture was introduced into
muffle furnace which was maintained at 550 °C. Then
these samples were reheated at 650 °C for 3 hrs and were
allowed to cool to reach at room temperature. Finally by
crushing sample into a fine powder, it is taken into
consideration for the characterization at room
temperature.

I1. Results and Discussion

2.1. SEM studies

An examination of the surface morphology,
CazMg2Al3046 phosphor was investigated using SEM.
Figs. 1. (a), (b) and (c), show images with different
magnification. The SEM pictures indicate that the lengths
are ranging from 5 to 10 micrometer. The crystals have an
irreqular shape and there is a tendency for plate
development  with  considerable curvature. The
micrographs further show this is what crystallites
compact, share the boundary with numerous microscopic
crystallites [14].

2.2. Photoluminescence study

2.2.1. Photoluminescence properties of
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Fig. 2. Spectra of excitation of CaMgAl;pO17:Sm3*
phosphor monitored at 604 nm emission.

EM images of CaMgAl10017 phosphor at dlfferent magnlflcatlon

CaMgAl10017:Sm3* phosphor

As shown in Fig. 2, the excitation curve of the
produced CaMgAl;017:Sm3* phosphors powder were
recorded between 340 and 420 nm wavelengths under an
emission wavelength of 604 nm. The PL spectrum shows
four strong peaks at 347, 364, 378, and 405 nm, this
corresponding to 5Hs,—*Hor, SHsp—*Dar, Hsp—?*D1p
and SHs;,—*F72, respective transitions [15]. The picture
shows that the PL band centered at 405 nm (SHs;,—*F7/2)
has the highest when compared with its intensity
equivalents, indicating that the “Fz; level is the most
populated and that all manufactured powders are now
pushed with a wavelength in the 405, nm range.

The range of PL emission spe ; reported between
525-675 nm by observing for fixed exe
of 405 nm, as shown in Fig. 3. The ep
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Fig. 3. PL emission spectra of CaMgAl;oO17:Sm3*
phosphor at excitation 405 nm.
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The emission spectrum clearly shows that the transition
caused by “Gs;,—%Hsy, is because it fulfills the assortment
law J=1, MD (magnetic dipole) conversion. The transition
caused by “Gsp;—%Hgp, on the other hand, obeys J = 2
assortments rule and is an ED (electric dipole) conversion.

Furthermore, the strongest emission peak, located at
604 nm (“Gsp—%Hq7p), portrays a primary red emission
that follows MD and partly ED acceptable conversion
because as it is ED promoting and appeases J = 1 [18].
After the strength percentage of ED to MD transitions, the
configuration of the surrounding environment around the
RE 4f ions may generally be investigated. Thus, in present
investigation, the MD's transition emission amplitude
(*Gsz—%Hsp) is found to be bigger than that of the
transition ED (*Gs2—°®Hgy), indicating that the ligand's
atmosphere is more consistent [19].

Intensity variation curve for Sm3* ion doping
concentration at 604 nm of CaMgAl100:7:Sm3* phosphor
shown in Fig. 4. It is discovered that when the proportion
of Sm®* ion in the host lattice increases, the strength of the
emission peak rises by up to 1 mole %. Following that, the
intensity begins to decrease as the Sm®* ion concentration
increases. As a consequence, the ideal molar proportion of
Sm®* ions doped CaMgAl;0017 phosphor was determined
to be 1 mole %. The concentration quenching effect is
responsible for the reduction in emission intensity [20].
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Fig. 4. Intensi es for * jon doping
: 3+ phosphors.

international de
dinates of microcrystalline powders were
5, the capabilities of the manufactured
microcrystalline ders for application in lighting
systems (Fig. 5.). The CIE hue coordinates are calculated
using CIE tools to study the color scheme of produced
powders [21]. The CIE color coordinates were calculated
using the emission spectrum data from all doped samples
stimulated at 405 nm, as shown in Fig. 5. All of the color
values are discovered to be in the bright orange-red zone.
The co-ordinates correspond to 604 nm and 643 nm, with
values of (0.644, 0.355) and (0.720, 0.279) for 1 mole %

analyzed to a
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Sm3* ion doped powder, respectively. The image shows
that when the quantity of Sm®* ions increases, the emission
spectra show deep red in the color [22]. When combined
with other phosphor powders, the color attributes of the
produced these phosphors may be employed efficiently in
red wavelength emitting devices and as possible phosphor
in the production of solid state lighting.
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show that the optimum CaMgAlO17:Sm3*
gsphor doping amount is 1 mole %. The closest
ghbour interaction plays an important role in
concentration quenching. Chromaticity generalization
results in the coordinates value being the same as for the
most intense emission wavelength (0.644, 0.355).
According to the  photoluminescence  results,
CaMgAl10017:Sm3* phosphors might be useful in the
fields of near UV-excited solid state lighting.
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P.M. €pomxsap, H.C. Kokone, K.M. Hannansap, J[.K. Iarone, P.C. Mempam

Cunres i poroaominecuenTHi Baacrusocti mominopopa CaMgAl017:Sm**
NJIM1 OIMKHBOTO Y D-TBEPAOTIILHOIO OCBITJICHHS

Kageopa ¢izuxu, ynieepcumem I'onodeanu, I'aduiponi, Maxapawma, Inois, diptiingole25@gmail.com,

MeToioM cHamoBaHHs CHHTe30BaHo JomiHopop CaMgAl10017:Sm3*. TIposeneno CEM-mocmimkeHHs Ta
JIOCIIKEHHST (POTOTIOMIHECIIEHTHHX BJIACTHBOCTEH JFOMiHO(OpIB. [Toka3aHo, [0 CHEKTP BUIPOMIHIOBAaHHS Mae
Tpu yiTki TiKku mpu 563, 604 i 642 M i yac 36ymkeHHs 405 HM, MmO Biamosigae mepexomam AGsp—OHsp,
4Gs12—5H712 i “Gsj2—°Hoy2 ionis Sm3*. Busisieno, 110 onTuMaibHa KOHLEHTpallis JoMiHodopa CaMg

peaizanii 6mmkHBOT0 Y ®-BUNPOMIHIOBaHHS Y TBEPJOTIIBHUX MIPUCTPOSIX.
Kawuogi ciioBa: CEM, ¢doTronroMiHecHieHIIisI, METO TOPiHHS, JTFOMiHO(Op, TBEPIOTIILHE OCB
KOODPIHMHATH.
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