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Abstract 
Semiconductor nanocomposites are recently developed 
class of nanomaterials whose unique physical, chemical, 
electronic & photocatalic properties are used to create a 
new generation in the field of photonics and 
microelectronics. In this paper, we examine the progress in 
new field of these nanomaterials for several predominantly 
photonics, electronics device fabrication by nanosize, 
which were synthesis by co-precipitation method followed 
by characterization studies. Aluminum oxide doped Nickel 
oxide nanoparticles were characterized by X-ray powder 
diffraction and the peaks are quite agreed with the cubic 
structure MgO-NiO nanocomposites XRD pattern confirms 
the crystallinity and phase purity of the samples. FTIR 
study of the samples indicated different transition in MgO-
NiO nanocomposites. The TEM results reveal that the 
resultant nanopowders are porous and agglomerated with 
polycrystalline nano entities. TEM microscopic studies 
showed that the average size of the nanoparticles at 600oC 
(4 Hrs) & 600oC (6 Hrs) were 28 nm and 33 nm 
respectively.  
Keywords: Nanocomposite, XRD, FTIR, TEM. 

1. Introduction 

Nanoparticles / nanocomposites properties are 
surprisingly different from those of the bulk material. 
Since their properties depends on their size and 
synthesis method used, the metal oxide nanomaterials 
are of great technological importance and 
applications. There are a number of methods for 
synthesises nano-crystalline materials viz. physical 
vapor deposition , Inert gas condensation, chemical 
vapor deposition , laser ablation, sol-gel process, 
sputtering, molecular beam epitaxy etc [1-6]. In 
addition there are a number of solution-chemistry 
routes also. Among the available solution-chemistry 
route, the co-precipitation technique is capable of 
producing the nanocrystalline powders of metal 
oxides at a differents calcination temperature in 
different   time. Generally the powder obtained by 
this technique has the highest degree of phase purity 
coupled with the improved powder characteristics 
like narrow particle size and better sinterability [7] 

Magnisium Oxide (MgO) is an exceptionally 
important material for its wide applications in dental 
cement, catalysis, paints, refractory materials 
superconductor physics[8] and so on. A lot of work 
has been done to research on the synthesis of this 
compound and its nanocomposites [9-14].  The aim 
of this work is to prepare MgO-NiO nanocomposites 
crystals at different sintering temperature and time, 
study the effect of these temperatures on the 
structural characteristics of MgO-NiO 
nanocomposites. In the present paper, the synthesis 
and micro structural characterization of MgO- NiO 
nanocomposites synthesized by co-precipitation 
method and discussed. Magnesium Oxide is known 
for many drastic properties i.e. fire retardation agent, 
anti-toxic agent, suitable for dental cement [15] etc 
The variations of lattice parameters, crystalline size 
and band gap were studied [16-17]. Important 
synthesis parameters were also probed for their 
effects on the nanocrystalline optical properties via 
FTIR measurements. 

2. Experimental 

Syn thes is : solutions of 1M Ni(NO3)2.6H2O 
(HIMEDIA, India) and 1M MgCl2.H2O (HIMEDIA,  
India) were taken in 1:10 ratio as the starting 
materials. The mixed solution was obtained by 
adding co-precipitating agent Ammonia solution to 
the mixed aqueous solution maintained at 25 C with 
continuous stirring. The viscosity of the batch 
gradually increased and finally set to precipitate at 
pH 9.0 The gels were then aged at room temperature 
for 48 hrs. After aging, the precipitates were 
repeatedly washed with ethanol and distilled water to 
remove extraneous impurities and filtered. The 
filtered cake was dried at 100 oC for 4 h. The dried 
material was calcined in a muffle furnace at 600 0C 
for 4 hrs and 6h in air .Now crushed the material in 
agate motar to form finally fine powder, so as to be 
used for further characterization like XRD, FTIR,  
TEM. 
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3. Result and discussion 

3.1 XRD Analysis 

X-ray Powder Diffraction (XRD) studies were 
carried out to confirm the the structure ( crystallinity) 

using  X-ray diffractometer with Copper(kα) 
radiation (λ = 1.5418 Å) in the range of 10–80° in 
steps of 0.0170  at a scan speed 0.4°/min. The XRD 
pattern is shown in Fig.1.  

 

 

                                                                                          
 
 
 
The spectrum reflect the good crystallinity for both 
MgO-NiO nanosamples.The peaks position of MgO 
,NiO, nanoparticles were same so intensities of peaks 
increases it indicates the synthesis of MgO-NiO 
composites. The broadness of the XRD peaks 
indicates the nanocrystalline nature of MgO-Al2O3 
nanocomposites. The Bragg’s reflections are indexed 
in MgO-Al2O3 cubic structure nanosample which 
may be due to the introduction of Nickel oxide in 
MgO. Considerably broadened lines in the XRD 
patterns are indicative of the presence of nano-size 
particles. The XRD patterns is used for obtaining the 

average particle size with the help of Debye - 
Scherrer’s equation 
D = 0.9 λ / B cos θ 
Where D is the crystallite size, λ is the X-ray 
wavelength, β is the full width at half maximum of 
the diffraction peak, and θ is the Bragg diffraction 
angle of the diffraction peaks.  The calculated 
average particle sizes for MgO-NiO nanosamples 
were 28 and 33 nm respectively. It shows that 
increase the heating time the size of the sample 
increase. 
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3.2 FTIR STUDY  

 
 
 

Fig. 3 FTIR Spectroscopy of MgO-NiO Nanocomposites 
 
A broad band at 3464 cm-1 corresponds to stretching 
mode of OH group which is contributed by water 
contents.  The small   peak around 2927 cm-1 may be 
due to -OH bond .The peak at. Band around 1700 cm-

1 is due to O-H bending of absorbed water. Band 
around 1482 cm-1 is due to deformation vibration of 
H2O molecule. Band around 1020 cm-1 may 

correspond to asymmetric stretching of Mg-OH 
bonds. Band around 860 cm-1   and Band at 682 cm-1   
may corresponds to stretching vibration of M-O-M 
where M corresponds to metal occupying tetrahedral 
and octahedral.  The absorption band at wave number 
around  554cm-1 represents the MgO stretching mode.  

 
 
3.3 TEM Studies 
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The Transmission electron microscopy (TEM) 
measurement was carried out  in AIIMS , Delhi 
instrument in order to analyze the structure and 
morphology of synthesized MgO-NiO 
nanocomposites  From The TEM images the particle 
sizes of the MgO-NiO nanocomposites were found to 
be in the range 25-60 nm, which is in quite 
accordance with the reported value. It is also clear 
that the synthesized MgO-NiO nanocomposites 
sample is very porous in nature.  

4. Conclusion 

Nickel oxide and magnesium oxide can be 
synthesized in nano-scale in the presence of 
ultrasonic waves .The MgO-NiO nanocomposite can 
be used as active material in dental cements[20-21]. 
This study showed that mechanical strength of dental 
cements is dependent on composition size scale. The 
simplicity and low cost of the process would be 
favorable to high strength aluminium  
polycarboxylate dental cement, and this method may 
be developed to synthesize other effectiveness dental 
cements .We also see toward  fire retardation 
property of MgO-NiO   nanocomposites in clothing  
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