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Nanostructures of magnesium oxide is one of the most attractive materials 
which have shown various applications in many aspects of industries. So, 
finding a controllable and inexpensive technique to produce desirable 
nanostructures of MgO is valuable. In this work, magnesium oxide (MgO) 
with different morphologies was successfully prepared via a simple solid-state 
method. The molar ratio of sodium hydroxide to magnesium salt precursor 
was obtained 1 to 8. Furthermore, the effect of different magnesium 
precursors (magnesium chloride and magnesium acetate) on the morphology 
of MgO was investigated. It was shown that adding halide salts (NaX) to 
the solid-state reaction media, in spite of the noteworthy influence on the 
product morphology, facilitate the formation of MgO phase from Mg(OH)2. 
The synthesized magnesium oxide particles were characterized by Fourier 
transform infrared (FTIR) spectrometer, scanning electron microscope (SEM) 
and X-ray diffraction (XRD). Synthesized magnesium oxide particles were used 
to remove congored dye from waste water.
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INTRODUCTION
Magnesium oxide has a simple sodium chloride 

structure. It has been reported that nanostructures 
of MgO have various applications in a variety 
of aspects, for instance in catalysis [1-4], toxic 
waste remediation [5-8], textile improvement [9], 
nanocomposite membranes [10], as template for 
synthesis desirable structures of other  nanomaterials 
[11] and as an effective support for immobilization 
of other catalytic species [12]. Such a wide 
applicability has motivated researchers to develop 
more facile and inexpensive techniques to produce 
magnesium oxide nanostructures. Many synthesis 
routes like sol–gel [13], hydrothermal [14], aqueous 
wet chemical [15], sonochemical [16], flame spray 
pyrolysis [17], and microwave [18] methods 
provide nano-sized MgO material, in which, the 

morphology and properties of the resulting MgO 
differs and largely depend on the applied synthesis 
method and processing conditions. All mentioned 
techniques apply environmentally malignant 
chemicals and organic solvents which are toxic 
and are not easily degraded in the environment. 
Furthermore, these methods are technically 
complex, require expensive experimental set up, 
and complicated control processes. So, achieving 
an economical, fast, efficient, and environmentally 
benign method to produce MgO nanostructures 
is very valuable. Solid-state synthesis technique, 
also called a dry media or a solventless reaction, is 
economical, fast, efficient, environmentally benign 
and simple method which can be used to produce 
different metal oxides. However, lack of control on 
the morphology of produced metal oxides is one of 
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the main challenges of using this green technique. 
Using various nanomaterials as catalysts or 

adsorbents for wastewater treatment is one of the 
most important fields of research. Among various 
pollutants, dye molecules have been considered 
as the most studied polluting agent in the field of 
wastewater treatment because of their toxicity for 
living organisms [19]. The effluents from textile, 
leather, food processing, dyeing, cosmetics, paper, 
and dye manufacturing industries are important 
sources of dye pollution. Therefore, removing 
of dyes is one of the most important aspects of 
wastewater treatment for the mentioned industries 
[20]. For address this issue, nano-sized metal oxides, 
due to their high surface reactivity and adsorption 
capacity compared to their commercial analogues, 
and also the simplicity of their production from 
abundant natural minerals are very promising dye 
adsorbents. In this context, magnesium oxide with 
the pH of zero point charge (zpc) of 12.4 can be 
regarded as a suitable adsorbent for removal of 
anionic dye molecules via favorable electrostatic 
attraction mechanism [21]

In this work, a facile solid-state reaction 
procedure is used to synthesize magnesium oxide 
nanostructures. The role of different magnesium 
salts as precursors and sodium halide salts (NaCl and 
NaBr) as morphology modifiers in the synthesis of 
MgO are investigated. Finally, obtained magnesium 
oxide materials with different morphologies are 
investigated as efficient adsorbents for removal of 
congored dye from wastewater.

EXPERIMENTALS
Preparation of MgO structures

All materials including magnesium Chloride 
hexahydrate (MgCl2·6H2O), magnesium acetate 
tetrahydrate (Mg(Ac)2.4H2O), sodium hydroxide 
(NaOH), sodium chloride (NaCl), sodium bromide 
(NaBr), acetone  (CH₃COCH₃), and congored dye 
(C32H22N6Na2O6S2)  were of analytical reagent grade 
and purchased from Merck company.

For synthesis of magnesium oxide nanostructure, 
MgCl2·6H2O, NaOH, and NaX (X=Cl and Br) 
precursors, with a molar ratio of 1: 8: 2, were first 
crushed together by using mortar and pestle just 
for 30 seconds. The reaction started immediately 
during the mixing process. Then, the produced 
paste was heated in a closed furnace at 500 o C for 1 
hour. The obtained powder was washed by distilled 
water and acetone for several times to removal 
extra ions.  To investigate the magnesium salt effect 
as precursor, Mg(Ac)2.4H2O was used instead of 
MgCl2·6H2O salt in the reaction. Various applied 
experimental conditions for the preparation of 
MgO nanostructures are shown in Table 1.

The morphology of the powders were examined 
by scanning electron microscopy (SEM) (Philips 
XL 30). The crystal structure of the samples were 
characterized by X-ray diffraction (XRD) using 
an X’pert diffractometer of Philips company with 
monochromatized Co radiation (λ=1.7889Å).  The 
products were also characterized by Nicolet IR 100 
Fourier transform infrared (FTIR) spectrometer.

Dye removal experiment
To investigate the adsorption ability of 

synthesized MgO structures, dye removal 
experiments were carried out as batch tests in 100 
ml beaker.  In each experiment, constant amount 
of magnesium oxide material (1 g/L) was added 
to congored dye (Scheme 1) solution (5ppm) 
and stirred for 5 minutes at room temperature. 
During all experiments the pH of solution was 10. 
UV-visible spectrophotometer (Shimadzu 2100) 

Table 1. Experimental condition applied for the preparation of MgO structures.Table 1 

sample Magnesium precursor salt Sodium halide salt 
(NaX) 

Molar ratio 
Mg salt: NaOH: NaX 

MC8 MgCl2.6H2O ----- 1: 8: 0 
MC-8-Cl  MgCl2.6H2O NaCl 1: 8: 2 
MC8-Br MgCl2.6H2O NaBr 1: 8: 2 
MC-3-Br MgCl2.6H2O NaBr 1: 3: 2 
MA-8-Cl Mg(CH3COO)2.6H2O NaCl 1: 8: 2 
MA-3-Cl Mg(CH3COO)2.6H2O NaCl 1: 3: 2 

 

 

Scheme 1. Congored molecular structure. 

 

Scheme 1. Congored molecular structure.
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was used to observe dye concentration changes. 
Dye removal efficiency was determined using the 
following equation:

Dye removal efficiency (%) = (C0 − Cf )/C0
) × 100

where C0 and Cf represent the initial and final 
dye concentrations, respectively. 

RESULT AND DISCUSSION
Magnesium oxide characterization

Fig. 1 shows FT-IR spectra for samples MC8, 
MC8-Cl, MC8-Br, MC3-Br, MA8-Cl, and MA3-
Cl produced by solid-state method. The strong 
peak at around 440 cm-1 was assigned to the 
Mg–O stretching vibration. Peaks around 3400cm-

1 and 1600 cm-1 are attributed to the stretching 
and bending modes of the H2O, respectively. The 
broadness in the spectra confirms a high degree 
of hydrogen bonding of water molecules among 
themselves and with the crystallite surface. The 
smaller crystallite show higher physiosorption. 
For sample MC8, sharp peak around 3700 cm−1 

is due to the presence of hydroxyl ions indicating 
formation of Mg(OH)2 phase beside MgO. The 
peaks centered around 1400 cm−1 and 1000 cm-1 
are due to vibration of the H-species bonded to one, 
two or three Mg2+ ions of magnesium oxide surface. 
The source of hydrogen is the moisture retained 
by MgO powder which on heterolytic dissociation 
leads to formation of hydroxyl and surface hydride 

groups as [20]:

Mg2+ LC − O2-
LC  +  H+  +  H− → Mg2+ LC (H−) − O2- LC (H+)

For indication of the magnesium oxide phase 
formation through applied solid-state method, 
samples MC8, MC8-Br, and MA8-Cl were selected 
and analyzed by XRD. As shown in Fig. 2, sample 
MC8 is made of MgO and Mg(OH)2 phases which 
confirms FTIR data. XRD patterns of two other 
samples (MC8-Br and MA8-Cl) show only the 
presence of MgO phase. The crystal grain sizes 
were calculated for MC8-Br and MA8-Cl samples 
from the FWHM of XRD pattern using the Debye–
Scherrer’s equation:

 D = 0.891k/βcosθ

where D is the average crystallite size, k is the 
X-ray wavelength (0.17889 nm), and θ and β are the 
diffraction angle and full-width at half maximum 
of an observed peak, respectively. Accordingly, the 
crystal average size of samples MC8-Br and MA8-
Cl are about 54 and 51 nm, respectively.

Scanning electron microscopy was employed to 
study the morphologies of prepared samples. Fig. 3 
shows different morphologies of magnesium oxide 
formed when solid-state synthesis method was 
used. In the absence of NaX salts, when magnesium 
chloride to sodium hydroxide molar ratio was 1 to 
8, an agglomerated structure was appeared (sample 

Fig. 1 

 

Fig. 1. Fourier transform infrared (FTIR) spectra of samples obtained via solid-state reaction.
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Fig. 2 

Fig. 2. The XRD patterns of MgO nanoparticles synthesized by using solid-state method.

 

   

Fig. 3 

Fig. 3. The SEM images of samples obtained via solid-state reaction.
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MC8) while by adding NaCl to the reaction 
precursor mixture no noteworthy morphological 
changes was observed (sample MC8-Cl). By 
using NaBr salt instead of NaCl, nanoparticles of 
MgO were formed. The role of NaOH amount on 
the morphology of final MgO can be perceived 
from SEM image of sample MC8-Br. As seen, 
in the presence of NaBr salt, while the ratio of 
MgCl2: NaOH was 1:3, an agglomerated structure 
of sample MC3-Br was obtained. Magnesium 
salt precursor effect on the morphology of 
magnesium oxide product also was investigated 
by using [Mg(CH3COO)2].2H2O salt instead of 
MgCl2.6H2O in presence of NaCl. SEM image of 
sample MA8-Cl shows that by using magnesium 
acetate salt, nanoparticle of MgO is obtained while 
by decreasing the amount of NaOH (changing the 
molar ratio of Mg:NaOH:NaCl from 1:8:2 to 1:3:2) 
the agglomerated nanoparticle structure (sample 
MA3-Cl) is achieved . 
    

Growth mechanism of MgO nanostructures
The overall reaction of formation of MgO via 

solid-state reactions can be shown as follows:

MgCl2 · 6H2O(s) + 2NaOH(s)→ 2NaCl (s)
+ Mg(OH)2 (s) + 6H2O(l+g)                           (step1)

Mg(OH)2 (s) →MgO (s) + H2O (g)                 (step2) 

At the first step of the reaction, by grinding of 
magnesium chloride salt with sodium hydroxide, 
Mg(OH)2 phase is formed. The reaction is often 
self-initiated and self-sustained with H2O vapor 
releasing after grinding of the mixture. After the 
calcination at 500 ◦C (step 2), the formed Mg(OH)2 
is completely converted to MgO material. It is 
well known that the structure of products via a 
solid-state reaction strongly depends on the rate 
of nucleation and growth of particles. It can be 
assumed that excess amount of NaOH, adding 

 

 

Fig. 4 

(a) 

(b) 
 

 

Fig. 4 

(a) 

(b) 

Fig. 4. (a) The congored removal efficiency of sample in different times, (b) the removal of 
congored dye by applying samples MC8, MC8-Na, MC8-Br, and MA8-Cl within 5 minutes.

(a)

(b)
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sodium bromide salt to the reaction mixture, may 
increase the nucleation rate. Furthermore, adding 
NaBr as salt-assisted additive is expected to cause 
cage-like shells that surround the Mg(OH)2 and 
MgO  particles and reduce the growth rate of 
particles [17]. As a result, the added NaBr promotes 
the formation of nanoparticles of MgO. XRD 
pattern of MC8 sample indicates the formation 
of MgO and Mg(OH)2 phases. By adding sodium 
halide salts (NaCl or NaBr) to the reaction mixture, 
the only crystal phase obtained is MgO. So, it is 
concluded that the presence of NaX salts facilitate 
the conversion of Mg(OH)2 to MgO (step 2). 

Dye removal study
The ability of MgO with different morpgologies 

in congored dye adsorption was investigated by 
using samples MC8, MC8-Cl, MC8-Br, and MA8-
Cl as dye adsorbents. As seen in Fig. 4a, sample 
MA8-Cl removed 97% of congored dye from 
water within only 5 minutes that is shorter than 
the reported values for dye removal by using many 
other adsorbents [22]. Fig. 4b shows congored 
removal efficiency for MC8, MC8-Cl, MC8-Br, and 
MA8-Cl samples after 5 minutes. For agglomerated 
structures, compared to MC8-Cl, MC8, which is 
formed of mixed phases of MgO and Mg(OH)2, 
shows the lower dye removal efficiency. So, it can 
be concluded that the presence of magnesium 
hydioxide beside magnesium oxide phase decreases 
the interaction of anionic congored dye with MgO 
surface. Sample MA8-Cl shows the most efficiency 
of dye removal due to its nano-sized structural 
properties. The decrease of particle size leads 
to creation of large specific surface area, thus a 
large fraction of MgO atoms are available on the 
surface to interact with congored dye molecules. 
To investigate the stability of the adsorbent, after 
finishing the adsorption test, MA8-Cl sample was 
separated and washed several times by hot water 
and ethanol and dried at 100 o C for overnight. XRD 
analysis of the recovered MA8-Cl (Fig. 2) showed 
that the structure of MgO is retained after recovery.

CONCLUSION
Various morphologies of MgO was prepared by 

using an easy green solid-state reaction method. It 
was shown that the presence of halide salts in the 
solid-state reaction mixture facilitates the formation 
of magnesium oxide phase from magnesium 
hydroxide, and also has effect on the final product 
morphology. The role of the type of magnesium 

salt precursor and amount of NaOH on the MgO 
morphology was discussed. Dye adsorption study 
showed that the sample with lower agglomeration 
prepared from magnesium acetate precursor has 
the best efficiency in removal of congored from 
wastewater. 

ACKNOWLEDGEMENT 
Support of this investigation by Tarbiat Modares 

University is gratefully acknowledged.

CONFLICT OF INTEREST 
The authors declare that there is no conflict of 

interests regarding the publication of this paper.

REFERENCES
1. G. Nin XH, J. Lia, T. Wanga, Y. Sunad, Y. Yu. Particuol. 

2018;38.
2. Dawood S, Ahmad M, Ullah K, Zafar M, Khan K. Synthesis 

and characterization of methyl esters from non-edible plant 
species yellow oleander oil, using magnesium oxide (MgO) 
nano-catalyst. Materials Research Bulletin. 2018;101:371-9.

3. Choudhary VR, Dumbre DK. Magnesium oxide supported 
nano-gold: A highly active catalyst for solvent-free 
oxidation of benzyl alcohol to benzaldehyde by TBHP. 
Catalysis Communications. 2009;10(13):1738-42.

4. Bain S-W, Ma Z, Cui Z-M, Zhang L-S, Niu F, Song W-G. 
Synthesis of Micrometer-Sized Nanostructured Magnesium 
Oxide and Its High Catalytic Activity in the Claisen−
Schmidt Condensation Reaction. The Journal of Physical 
Chemistry C. 2008;112(30):11340-4.

5. Devi RR, Umlong IM, Raul PK, Das B, Banerjee S, Singh L. 
Defluoridation of water using nano-magnesium oxide. 
Journal of Experimental Nanoscience. 2012;9(5):512-24.

6. Wang B, Xiong X, Ren H, Huang Z. Preparation of MgO 
nanocrystals and catalytic mechanism on phenol ozonation. 
RSC Advances. 2017;7(69):43464-73.

7. Nagarajah R, Jang M, Pichiah S, Cho J, Snyder SA. Nano-
Structured Magnesium Oxide Coated Iron Ore: Its 
Application to the Remediation of Wastewater Containing 
Lead. Journal of Nanoscience and Nanotechnology. 
2015;15(12):9603-11.

8. Srivastava V, Sharma YC, Sillanpää M. Green synthesis 
of magnesium oxide nanoflower and its application for 
the removal of divalent metallic species from synthetic 
wastewater. Ceramics International. 2015;41(5):6702-9.

9. Qian L, Hinestroza JP. Application of nanotechnology for 
high performance textiles. Journal of textile and apparel, 
technology and management. 2004;4(1):1-7.

10. Hosseini S, Li Y, Chung T, Liu Y. Enhanced gas separation 
performance of nanocomposite membranes using MgO 
nanoparticles. Journal of Membrane Science. 2007;302(1-
2):207-17.

11. Liu Z, Zhang D, Han S, Li C, Lei B, Lu W, et al. Single 
Crystalline Magnetite Nanotubes. Journal of the American 
Chemical Society. 2005;127(1):6-7.

12. Alayoglu S, Rosenberg DJ, Ahmed M. Hydrothermal 
synthesis and characterization under dynamic conditions 
of cobalt oxide nanoparticles supported over magnesium 

http://dx.doi.org/10.1016/j.materresbull.2018.01.047
http://dx.doi.org/10.1016/j.materresbull.2018.01.047
http://dx.doi.org/10.1016/j.materresbull.2018.01.047
http://dx.doi.org/10.1016/j.materresbull.2018.01.047
http://dx.doi.org/10.1016/j.catcom.2009.05.020
http://dx.doi.org/10.1016/j.catcom.2009.05.020
http://dx.doi.org/10.1016/j.catcom.2009.05.020
http://dx.doi.org/10.1016/j.catcom.2009.05.020
http://dx.doi.org/10.1021/jp802863j
http://dx.doi.org/10.1021/jp802863j
http://dx.doi.org/10.1021/jp802863j
http://dx.doi.org/10.1021/jp802863j
http://dx.doi.org/10.1021/jp802863j
http://dx.doi.org/10.1080/17458080.2012.675522
http://dx.doi.org/10.1080/17458080.2012.675522
http://dx.doi.org/10.1080/17458080.2012.675522
http://dx.doi.org/10.1039/c7ra07553g
http://dx.doi.org/10.1039/c7ra07553g
http://dx.doi.org/10.1039/c7ra07553g
http://dx.doi.org/10.1166/jnn.2015.10689
http://dx.doi.org/10.1166/jnn.2015.10689
http://dx.doi.org/10.1166/jnn.2015.10689
http://dx.doi.org/10.1166/jnn.2015.10689
http://dx.doi.org/10.1166/jnn.2015.10689
http://dx.doi.org/10.1016/j.ceramint.2015.01.112
http://dx.doi.org/10.1016/j.ceramint.2015.01.112
http://dx.doi.org/10.1016/j.ceramint.2015.01.112
http://dx.doi.org/10.1016/j.ceramint.2015.01.112
http://dx.doi.org/10.1016/j.memsci.2007.06.062
http://dx.doi.org/10.1016/j.memsci.2007.06.062
http://dx.doi.org/10.1016/j.memsci.2007.06.062
http://dx.doi.org/10.1016/j.memsci.2007.06.062
http://dx.doi.org/10.1021/ja0445239
http://dx.doi.org/10.1021/ja0445239
http://dx.doi.org/10.1021/ja0445239
http://dx.doi.org/10.1039/c6dt00204h
http://dx.doi.org/10.1039/c6dt00204h
http://dx.doi.org/10.1039/c6dt00204h


91Nanochem Res 3(1): 85-91, Winter and Spring 2018

M. Chamack / Facile Synthesis of Nano-MgO

oxide nano-plates. Dalton Transactions. 2016;45(24):9932-
41.

13. Demirci S, Öztürk B, Yildirim S, Bakal F, Erol M, Sancakoğlu 
O, et al. Synthesis and comparison of the photocatalytic 
activities of flame spray pyrolysis and sol–gel derived 
magnesium oxide nano-scale particles. Materials Science in 
Semiconductor Processing. 2015;34:154-61.

14. Chen L, Fan H, Li W, Bai P. A Novel Nitrogen Protective 
Pressurization Method to Fabricate Nano Magnesium 
Oxide. Chemistry Letters. 2015;44(10):1318-20.

15. Rezaei M, Khajenoori M, Nematollahi B. Synthesis of high 
surface area nanocrystalline MgO by pluronic P123 triblock 
copolymer surfactant. Powder Technology. 2011;205(1-
3):112-6.

16. Tahmasian A, Morsali A, Joo SW. Sonochemical 
syntheses of a one-dimensional Mg (II) metal-organic 
framework: a new precursor for preparation of MgO one-
dimensional nanostructure. Journal of Nanomaterials. 
2013;2013(2514103):10.

17. Seo DJ, Bin Park S, Chan Kang Y, Leong Choy K. Journal of 

Nanoparticle Research. 2003;5(3/4):199-210.
18. Zahran HY, Shneouda SS, Yahia IS, El-Tantawy F. Facile 

and rapid synthesis of nanoplates Mg(OH)2 and MgO via 
Microwave technique from metal source: structural, optical 
and dielectric properties. Journal of Sol-Gel Science and 
Technology. 2018;86(1):104-11.

19. Jain R, Sikarwar S. Removal of hazardous dye congored 
from waste material. Journal of Hazardous Materials. 
2008;152(3):942-8.

20. Kumar A, Kumar J. Defect and adsorbate induced infrared 
modes in sol–gel derived magnesium oxide nano-
crystallites. Solid State Communications. 2008;147(9-
10):405-8.

21. Robinson M, Pask JA, Fuerstenau DW. Surface Charge of 
Alumina and Magnesia in Aqueous Media. Journal of the 
American Ceramic Society. 1964;47(10):516-20.

22. Raval NP, Shah PU, Shah NK. Adsorptive amputation of 
hazardous azo dye Congo red from wastewater: a critical 
review. Environmental Science and Pollution Research. 
2016;23(15):14810-53.

http://dx.doi.org/10.1039/c6dt00204h
http://dx.doi.org/10.1039/c6dt00204h
http://dx.doi.org/10.1016/j.mssp.2015.02.029
http://dx.doi.org/10.1016/j.mssp.2015.02.029
http://dx.doi.org/10.1016/j.mssp.2015.02.029
http://dx.doi.org/10.1016/j.mssp.2015.02.029
http://dx.doi.org/10.1016/j.mssp.2015.02.029
http://dx.doi.org/10.1246/cl.150433
http://dx.doi.org/10.1246/cl.150433
http://dx.doi.org/10.1246/cl.150433
http://dx.doi.org/10.1016/j.powtec.2010.09.001
http://dx.doi.org/10.1016/j.powtec.2010.09.001
http://dx.doi.org/10.1016/j.powtec.2010.09.001
http://dx.doi.org/10.1016/j.powtec.2010.09.001
https://dl.acm.org/citation.cfm?id=2610980
https://dl.acm.org/citation.cfm?id=2610980
https://dl.acm.org/citation.cfm?id=2610980
https://dl.acm.org/citation.cfm?id=2610980
https://dl.acm.org/citation.cfm?id=2610980
http://dx.doi.org/10.1023/a:1025563031595
http://dx.doi.org/10.1023/a:1025563031595
http://dx.doi.org/10.1007/s10971-018-4613-2
http://dx.doi.org/10.1007/s10971-018-4613-2
http://dx.doi.org/10.1007/s10971-018-4613-2
http://dx.doi.org/10.1007/s10971-018-4613-2
http://dx.doi.org/10.1007/s10971-018-4613-2
http://dx.doi.org/10.1016/j.jhazmat.2007.07.070
http://dx.doi.org/10.1016/j.jhazmat.2007.07.070
http://dx.doi.org/10.1016/j.jhazmat.2007.07.070
http://dx.doi.org/10.1016/j.ssc.2008.06.014
http://dx.doi.org/10.1016/j.ssc.2008.06.014
http://dx.doi.org/10.1016/j.ssc.2008.06.014
http://dx.doi.org/10.1016/j.ssc.2008.06.014
http://dx.doi.org/10.1111/j.1151-2916.1964.tb13801.x
http://dx.doi.org/10.1111/j.1151-2916.1964.tb13801.x
http://dx.doi.org/10.1111/j.1151-2916.1964.tb13801.x
http://dx.doi.org/10.1007/s11356-016-6970-0
http://dx.doi.org/10.1007/s11356-016-6970-0
http://dx.doi.org/10.1007/s11356-016-6970-0
http://dx.doi.org/10.1007/s11356-016-6970-0

	Facile Synthesis of Nanosized MgO as Adsorbent for Removal of Congored Dye from Wastewate
	Abstract
	Keywords
	How to cite this article 
	INTRODUCTION
	EXPERIMENTALS
	Preparation of MgO structures 
	Dye removal experiment 

	RESULT AND DISCUSSION 
	Magnesium oxide characterization 
	Growth mechanism of MgO nanostructures 
	Dye removal study 

	CONCLUSION
	ACKNOWLEDGEMENT
	CONFLICT OF INTEREST  
	REFERENCES 


