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Magnesium oxide (MgO) powders are prepared by liquid-phase method and 

are characterized by X-ray diffraction (XRD), SEM and EDX characteriza-
tion studies. The characterization confirms that MgO particles obtained 

shows cubic structure. The synthesized powders have high purity. The XRD 

analysis shows that nanocrystalline size of MgO nanoparticles is accompanied 

with remarkably uniform grain size. 
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Порошки оксиду магнію (MgO), що отримані рідкофазним методом, було 

охарактеризовано методами рентгенівської дифракції, сканувальної еле-
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ктронної мікроскопії (SEM) та енергодисперсійної рентгенівської спект-
роскопії (EDX). Дослідження підтвердили, що отримані частинки MgO 

мають кубічну структуру. Синтезовані порошки мають високу чистоту. 

Рентгеноструктурний аналіз показав, що нанокристалічний розмір нано-
частинок MgO супроводжується надзвичайно близькими розмірами зе-
рен. 

Ключові слова: наночастинки MgO, рентгеноструктурний аналіз, EDX, 

SEM. 

Порошки оксида магния (MgO), полученные жидкофазным методом, бы-
ли охарактеризованы методами рентгеновской дифракции, сканирующей 

электронной микроскопии (SEM) и энергодисперсионной рентгеновской 

спектроскопии (EDX). Исследования подтвердили, что полученные ча-
стицы MgO имеют кубическую структуру. Синтезированные порошки 

имеют высокую чистоту. Рентгеноструктурный анализ показал, что 

нанокристаллический размер наночастиц MgO сопровождается необык-
новенно близкими размерами зёрен. 

Ключевые слова: наночастицы MgO, рентгеноструктурный анализ, EDX, 

SEM. 
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1. INTRODUCTION 

Metals have a tendency to oxidized and form a large diversity of oxide 

compounds. Among the metal oxides, MgO is attractive for both fun-
damental and applicable research areas [1, 2]. The MgO has been in 

central theme of research as it offers applications in microelectronic 

circuits, sensors, piezoelectric devices, fuel cells, and semiconductor 

products [3–5]. The MgO has good additive properties in heavy fuel oil 
because of high oil dispersion ability and large specific surface area 

and also bactericidal performance in the aqueous environments due to 

the formation of super oxide [6, 7]. There are various techniques which 

are used to synthesize the MgO nanostructures by using methods such 

as precipitation [8], solvothermal [9], chemical vapour deposition [10], 

electrochemical [11], sonochemical [12], microwave [13], pulse laser 

deposition [14], laser ablation [15], sol-gel method [16] and carbother-
mic reduction [17]. 
 In this work, magnesium oxide nanocrystalline particles were syn-
thesized by liquid-phase method. The samples were prepared by liquid-
phase method as it has many advantages over other methods of nano-
crystalline material preparation [18]. The synthesized samples were 

subjected to characterizations such as powder X-ray diffraction analy-
sis, SEM and EDX studies. 
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2. EXPERIMENTAL 

Magnesium chloride hexahydrate (MgCl2⋅6H2O) and sodium hydroxide 

(NaOH) of AR grade of high purity dissolved in ethanol. After mixing 

with a magnetic stirrer for 1 h at room temperature, the solution was 

kept on table at rest for 4 h so that, the precipitation is formed at the 

bottom of beaker. This precipitation was filtered and washed several 
times. The final product is dried for 6 h at 40°C. The magnesium oxide 

powder is collected and calcinated at 300°C for 2 h. The structural 
analysis of MgO powder were carried out by X-ray diffraction (XRD) 
with MoKα (λ = 0.70932 Å) radiation. Morphological characterization 

of the sample was performed using scanning electron microscope 

(SEM). It is equipped with energy dispersive X-ray (EDX) facility for 

high resolution chemical analysis. 

3. RESULTS AND DISCUSSION 

Figure 1 shows the XRD spectrum of MgO powder synthesized at tem-
perature 300°C. From the peak width it can be inferred that the powder 

is nanocrystalline. The X-ray diffraction pattern were indexed and the 

main diffraction peaks were assigned to (111), (200) and (220) crystal 
planes (JCPDS Card No. 87-0653) [19]. The lattice parameter of f.c.c. 
MgO is a = 4.217 Å. There are some peaks matching with the Mg(OH)2 

as marked with asterisk (*). The crystal structure of magnesium hy-
droxide is trigonal with lattice parameters as a = 3.13 Å, c = 4.75 Å. 

 

Fig. 1. X-ray diffraction pattern of the synthesized MgO; the Mg(OH)2 peaks 

are marked by asterisk (*). 



1124 B. ZAIDI, S. BELGHIT, M. S. ULLAH et al. 

The grain size calculated by using Scherrer formula and selecting all 
the 7 main peaks attributed to MgO in Fig. 1 is (4.4 ± 1) nm. 
 SEM was used for the morphological study of MgO nanoparticles. 
The SEM images of MgO nanoparticles are presented in the Fig. 2. It is 

observed that the MgO nanoparticles formed were highly agglomerated 

and porous in nature with uniform size distribution. 
 In Figure 3 we have reported a typical EDX spectra recorded in MgO 

powder. As can be seen, powder is composed with O and Mg. In addition 

to these, signals from Au element, which presumably could have ap-

 

Fig. 2. SEM image of MgO powder. 

 

Fig. 3. EDX spectrum of MgO powder. 
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peared from the sample holder. Gold very thin over samples with a 

thickness of 3 nm have been deposited by DC magnetron sputtering. 

4. CONCLUSION 

Magnesium oxide (MgO) nanoparticles are synthesized by liquid-phase 

method. The synthesized samples were characterized by various ana-
lytical techniques. The powder X-ray diffraction result shows that the 

nanoparticles are in crystalline form with cubic structure have been 

formed with an average particle size in the range (3.42–5.36 nm). The 

SEM reveals that powder is porous and large agglomerates of fine par-
ticles of uniform diameter. The EDX spectra analysis confirmed the 

signal characteristic of magnesium and oxygen. 
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