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ABSTRACT 

Photocatalytic property with enhanced peformance was developed by the introduction of nanocomposite was fabricated by 

incorporating nano scale magnesium oxide nanoparticles with loadings of silver nanoparticles into a matrix. MgO/Ag nanocomposite 

has been synthesized by chemical method and characterized by UV-Visible spectroscopy (UV-VIS), Scanning Electron Microscope 

(SEM) and Energy Dispersive Analysis of X-ray (EDAX). An enhanced Photocatalytic degradation of methylene blue dye was observed 

in this study. Since this method of preparation produced better yield in simple and cost effective. 
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INTRODUCTION 

A number of methods including physical and chemical methods, electrochemical reduction, photochemical reduction and heat 

evaporation have been used for the synthesis of silver nano particles. However, simple and greener procedure for the synthesis of silver 

nano particles will be beneficial, without accumulating an enormous quantity of toxic and redundant chemicals in solid, liquid and 

gaseous form in the environment (Medhat et al., 2006, Vigneshwaran et al., 2006). The intrinsic properties of nanoparticle are mainly 

determined by size, shape, composition, crystalline and morphology (Sundrarajan et al., 2012). Wet chemical synthesis of magnesium 

oxide nanoparticles is a valuable alternative to conventional process (Gerko O 2006). Magnesium oxide is an interesting basic oxide 

that has many applications in catalysis, adsorption and in the synthesis of refractory ceramics. It is a unique solid of high ionic character, 

simple stoichiometry and crystal structure. It has been reported that the shape and size of nanocrystalline magnesium oxide particles 

endow them with high specific surface and reactivity (Chaitanya Lakshmi et al., 2012). The present study was carried out with the main 

objective of evolving a simple method for the synthesis of MgO nanoparticles. 

Dyes are important organic pollutants, and their release as wastewater in the ecosystem is the drastic source of aesthetic 

pollution, eutrophication and perturbations in aquatic life. Photocatalytic degradation for the purpose of purifying wastewater from 

industries and household has attracted much attention in recent years. (Gao et al., 2011). Herein we have reported the photocatalytic 

effect of MgO/Ag nanocomposites against methylene blue dye. 

MATERIALS AND METHODS 

Silver nitrate, Sodium hydroxide, Hydrochloric acid, and Magnesium nitrate, were purchased from Merk (Mumbai) India. 

Starch, glucose and Deionised water were purchased from fisher scientific (india). 

Synthesis of MgO nanoparticles: Magnesium oxide nanoparticles were prepared by wet chemical method using magnesium nitrate 

and sodium hydroxide as precursors and soluble starch as stabilizing agent. Starch act as a stabilizing agent and also prevents the 

agglomeration of nanoparticles. Starch  (0.1 % concentration) solution was prepared in 100 ml of distilled water and magnesium nitrate 

12.83 g (0.1 M) was added to the above solution. Then the solution was kept under constant stirring using magnetic stirrer for complete 

dissolution of contents. After complete dissolution, 4g (2 M) sodium hydroxide solution (25 ml) was added in drops along the sides of 

the container under constant stirring for 2 hours and allowed to settle for 24 hours. The supernatant liquid was then discarded carefully 

and the remaining solution was centrifuged (10,000 rpm at 25 °C) for 10 minutes. Centrifugate was washed three times using distilled 

water to remove the by-products and the excessive starch that bound with the nanoparticles. The nanoparticles of magnesium hydroxide 

were placed in furnace at 700 °C for   4 hours. During this process, conversion of magnesium hydroxide into magnesium oxide takes 

place. The following reaction explains the formation of magnesium oxide  nanoparticles. (Sundrarajan et al., 2012) 

Preparation of nano composite: To synthesis nanocomposite, nano MgO powder was dispersed in deionised water and after addition 

of MgO nanoparticles, 2ml of 1mM aqueous solution of silver nitrate was added under constant stirring maintained at temperature of 

40-70 °C. Glucose was added as the basic substrate to enhance its reducing property and excess nitrate ion was removed using distilled 

water. The obtained mixture was dark brown in colour which was further dried at 60~80 ºC for 1~2 days, and the precipitate was 

collected and then ground. The obtained powder was placed in furnace at 700°C for 4 hours. During this process, conversion of 

nanoparticles into nanocomposites takes place. 

Characterization: MgO/Ag nano composite synthesized in this study were characterized by U-V visible spectrometer, SEM/EDAX 

were used to characterize the size and shape of the particles. The UV–vis absorption spectra were recorded by using an UV–vis 

spectrophotometer PerkinElmer Lambda 2 at room temperature. Morphology of nanocomposite was characterised using a Scanning 

Electron Microscope (SEM) (Hitachi S- 570), and Electron Dispersive X-ray analysis (EDX, PV- 9900, USA) was analyzed by the 

WD-8X software established by Wuhan University of China. 

RESULT AND DISCUSSIONS 

Characteristic SEM/EDAX images of MgO and MgO/Ag nanocomposite results were shown in the figure 1 and figure 2. 

Before addition of Ag into MgO matrix the SEM image shown (Figure 1) the spherical structure of MgO nanocrystals alone present 

with elements of Mg and Oxygen confirmed from EDAX. After addition of Ag into MgO matrix  a complex structure of Ag rods on 

the surface of MgO was formed shown in figure 2.   
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The degradation of methylene blue dye was studied by UV- visible spectral analysis of 9 samples over a time interval of 20 minutes. 

Methylene blue dye was absorbed at 660nm but its absorbance has gradually reduced (Figure 3). From the UV result, it was observed 

that as time progresses nanocomposite facilitates the degradation of dye. When MgO alone used for degradation, the dye was degraded 

at 160 min but MgO/Ag nanocomposite degraded the methylene blue at 120 min. This result shows that MgO/Ag nano composite acts 

as a catalyst to enhance the photocatalytic property of substance helps to degrade methylene blue dye drastically. 

 

  
Figure.1. SEM/EDAX characteristic of MgO nanocrystals in spherical shape 

  
Figure.2. SEM/EDAX characteristic of MgO/Ag nanocomposite 

 

 

 
Figure.3. Standard UV- visible spectral graph for methylene blue dye 

CONCLUSION 

From the results it has been concluded that the degradation process on methylene blue dye using MgO/Ag nanocatalyst was 

much effective than MgO. The composite was prepared by green chemistry method and cost-wise inexpensive one. The composite 

formation was confirmed from the analysis results. Hence the nanocomposite which has been synthesized is generally used for the 

enhancement of photo catalytic property is confirmed by this study. 
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