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ABSTRACT

The objective of this study is to explore the poiisy of synthesizing MgO: DY by using combustion synthesis
method. Magnesium oxide powders doped with Dy hbeen prepared by this method and synthesisationr&cc
The average patrticle size, d spacing and intersityestimated from XRD analysis. The morphology simdcture was

analyzed by scanning electron microscopy. EDX vezsidor the elemental analysis of the sample.
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INTRODUCTION

Over the past few decades many advances have bade im the area of preparation of nanomaterials.
Nanotechnology has made nanocrystalline materiet®ine an area of intense research activity [1-4hadrystalline
materials are polycrystal- line materials with graize below 100 nm [5, 6]. The change in the atijse size and shape
will alter the properties, which were formerly thyht to be constant for a given material. Nanoctgsté common metal
oxides have been shown to be highly efficient attv@ adsorbents for many toxic chemicals, inclgdair pollutants, and
chemical warfare agents [7]. Magnesium oxide (Mg@riclase), as an exceptionally important matefiéal using in
catalysis [8,9], toxic waste remediation, or asitagel in refractory, paint, and superconductorduats [10] has been
attracting both fundamental and application stuli¢$. Many different synthetic routes provide nacale MgO including
sol—-gel [12], hydrothermal/solvothermal [13,14]sda vaporization [15], chemical gas phase depos|ti6], aqueous wet

chemical [17], surfactant methods [18], polyol-nadd thermolysis process [19], and microwave-asbistethod [20].

In recent years metal and semiconductor receivediderable attention as active components in wateety of
research and technological application due to thgiical, electric and magnetic properties compgarthe bulk modular
parts[21,23].Magnesium oxide is an interesting dasxide that has many application in catalysis,ogitson and
synthesis of refectory ceramics [24,27]. MgO isideaband gap insulator (7.8ev) with rock salt aistructure (fcc) at
ambient pressure, the Mg ions occupying octahysitas in anion closed packed structure ([28,29].>Digns are well
known activator dopants for many different inorgalagittice producing white light emission by suitabldjusting yellow

and blue emission[30].Although the PL such as legr@bbate and phosphate has drawn attention[31,32]

MgO: Dy3" has commonly being prepared using combustion syathenethod at temperature of 560 This
method is one of the best method because it isivela simple,efficient,low cost and time consumingethod. The

scope of this work is to analyze crystalline natspectrum and atomic percentage of sample.
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Experimental Procedure

The starting raw materials are magnesium nitratg(MDs)2.6H,0] urea[NHCONH;Jand dysprosium nitrate.
These raw materials were firstly weighted first amete taken in mortar pistal and mixed it propddy one hour. After
mixing, these materials are placed in crucible th@® introduced into muffle furnace at 550°C forr@h as the ignition
occurs the reaction occurs vigorously for few selsoand the fluffy substance was obtained. Basethass ratio of the

experiment the overall reaction equation couldXpessed as follows:
6[Mg (NOs)2.6H.0] +6[Dy(NOs)3.6H.0] +28[NH,CONH,] ;. 6MgO:Dy+43N+28CQ

XRD analysis of prepared sample was done using BAdytical Xpert diffractometer.The surface morulgy

was analysed by using Zeiss.Evo 18 special editt@nelemental analysis of the sample was analyg&DiX
.P hotoluminescence spectra were investigated.
RESULTS AND DISCUSSIONS XRD

The crystalline structure of material was analybgdPAN analytical X-pert diffraction with Cuekradiation
(A=1.54060 A’ or 0.154nm).The synthesized sampleakasrved by moving radiation detector with scaredpaf 2°/min
at the range of 10°-80° where monochromatic wagtlenf 1.54 A’ (Cu-k) was used. The XRD patterns shows very
broad peaks. The broadening of the diffraction paatkthe samples indicates that the particle sizesin the nano-scale

range.
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Figure 1: Powder XRD PATTERNS of MgO and Dy"
Graph and D Spacing
Indexing process of powder is done, with the hélmiler indices the value of hkl is being calc@dtFollowing
is the detail. There were number of braggs refbactian be seen with respect to(111),(200),(220¢atdn.Peak value

indexing from d spacing

Table 1
20 d(A") | 1000/ | (1000/A/C.F | HKL
36.9545| 2.43053 169.280 2.980 111
42.9718| 2.10304 226.090 3.980 200
62.3481| 1.48827 451.497 7.497 220
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Particle Size

The average grain size of magnesium oxide dopel giysprosium nanoparticles is determined using Beby
Scherrer formula.

D= K MBcod 1)

)
Where K=0.9=wave length of X-Ray (0.1541 nnfjz FWHM (full width at half maximum®p= the diffraction

angle and ‘D’ is particle diameter size. The vatfiel which is known as interplaner between the atean be calculated
by braggs law i.e.

D= 0.9J/pcod

2d sirb=n\ 3)
The average particle size is calculated in thevo¢ddle i.e 20nm.
Table 2
20 HKL FWHM Size of Particle | D Spacing
B(rad) D(nm) (nm)
36.9545| 111 0.05761 10nm 0.24305p
42.9718| 200 0.02608 23 nm 0.210308
62.3481| 220 0.05761 28 nm 0.14882)7

Intensity of XRD Peaks

The maximum intensity of experimental MgO dopedpayvder XRD is 100% for(200).Peak intensity are show

in the below table

SEM

Table 3
HKL 111 200 | 220
20 of peak 36.9545 42.9718 62.3401
Height(cts) 2120.29 23904.14 10226.46
Relative intensity (%) 8.87 100 42.78

The SEM image is carried out by using Zeiss. EvoSph#&cial Edition in order to analyse the structanel
morphology of doped samples. SEM was used for thphological study of MgO

Doped with Dy. The instrument was accelerated #tage of 10 Kv and the samples were scanned atrkingo
distance of 8.5 mm. The SEM images for the MgO dop#&h dysprosium samples are shown in Fig. 2, Fidrig 4,

respectively.

Figure 2: The SEM Image of MgO Doped Dy for 2 pm
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Figure 4: The SEM Image of MgO Doped Dy for 100 pum

EDX Analysis

The spectrum obtained by EDX samples is showngn3-i{a). From the sample spectrum 100% of Mg metes
observed in the sample corresponding to peak stiowhe Fig. 5 (b). In sample the inclusion of Blyis shown in the
corresponding peaks. From the data it is obsevetthe synthesized sample contains about Mg, CDgndith 55.71%,
44.32% and 0.87% of atomic percentage respectivdlich agrees with expected value. From the elenoenint
percentage, 55.71% of Mg and 0.87% of Dy have lbbserved.

Table 4
Element | Weight% | Atomic%
O] 42.69 55.71
Mg 50.56 44.32
Dy 6.75 0.87
0 2 4 g ] .10 12 14 18 2(
Full Scale 3978 cts Cursor: 0.000 ket
Figure 5 (a): The EDX Image of MgO Doped Dy Figuré (b): The EDX Image of MgO Doped Dy

Index Copernicus Value: 3.0 - Articles can be sertb editor@impactjournals.us




+
Characterisation of Mgo Produced by Combustion Synthesis Method Doped with D§ 23

CONCLUSIONS

In summary, magnesium oxides doped with Dy haven®athesized successfully by combustion syntheses
method. The crystalline structure of material waalgsed by PAN analytical X-pert diffractometer.nforphology index
based on FWHM of XRD data have been developed.avBeage grain size of magnesium oxide doped witipisiun
nanoparticles is determined 20nm. The SEM imageaisied out by using Zeiss. Evo 18 Special Editiororder to
analyse the structure and morphology of doped ssnplhe spectrum obtained by EDX samples is 1009%fp metals

and PL property of sample was determined.
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