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Abstract 

             Nanocrystalline Nickel doped Zinc Oxide nanocomposites were successfully 

synthesized by Solvothermal method from Zinc acetate dihydrate and nickel nitrate 

hexahydrate using micro wave irradiation. The nanocomposite was annealed at 5000 C. Ni 

doped Zinc oxide nanocomposite was analysed through  X- ray diffraction, transmission 

voltage microscopy, selected area diffraction, SEM, EDAX, Fourier transformed infrared 

spectroscopy and Photoluminescence spectroscopy. The particle size of the nanocomposite 

was estimated to be 49 nm. From SEM, the nanoparticles are in spherical shape. In FT-IR 

gives the Zn- O vibration gives its characteristic intense peak at about 500 cm -1. The 

transmission peak was observed at 642 nm in the photoluminescence spectroscopy.    
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 Introduction: 

            Admired for ZnO radioactivity was consumed in vast chemistry, electricity and 

radiance at immense conditions, ZnO has entered deep production and is one of the analytical 

architectures in present civilizations [1]. ZnO is surely an essential component in many 

modern construction techniques counting pigments, ointments, medicine, elastic, cluster, 

mechanical apparatus, stretching material, detergent, fibre, housing mat etc. The advance 

automation of ZnO frame was grainy and individual translucent. ZnO material will desire 

grow into developing useful in the neighboring subsequent [2]. The grains of rare earth metals 

were broadly considered as a result of their effective utilizations in the field of  spintronics [3], 

auto electronic [4], sensor [5], radiation equipment [6], beam transmitting diodes [7] etc. The 

equity of the particular nanomaterials are transformed by virtue of sum internment 

appreciates exterior amount proportion [8]. Zinc oxide is a useful component [9]. The magnetic 

and more electric equity of Zinc oxide can be used as a sensor, converter, power alternator 

and light stimulant manufacture of hydrogen [10]. The more electric capacity of Zinc oxide 

was used in the different operations of audio flap vibrator, audio visible inflector etc [11]. Zinc 

oxide has absolutely, broad line difference of 3.3 eV and 60 meV activation efficiency [12].   
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Chemicals required: 

        The analytical grade reagents were used in this work. These were: Zinc acetate 

dihydrate, Nickel nitrate hexahydrate. Urea, Ethylene glycol and Acetone were acquired. 

Deionized water was used complete this procedure.  

Manufacture of Nickel doped Zinc Oxide nanocomposite:  

        50 ml of Ethylene glycol was mixed with Zinc acetate dihydrate, nickel nitrate 

hexahydrate and Urea.  The chemicals were stored in the heated klin.  A great amount green 

precipitate was occurred. The composite was refreshed and cleaned with water. Finally 

acetone was used to remove the organic impurities. The composite was dehydrated as well as 

preserved. The composites were analysed by using the following approaches such as X- ray 

diffraction, transmission voltage microscopy, selected area diffraction, SEM, EDAX, Fourier 

transformed infrared spectroscopy and Photoluminescence spectroscopy.  

Results and discussion: 

I. Structural property: 

 

1. XRD : 

         Fig (i) shows the XRD pattern of unannealed Nickel doped Zinc Oxide  
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Fig (i) XRD pattern of unannealed Nickel doped Zinc Oxide 

The crystals were amorphous in nature. Therefore the samples were annealed at 5000 C. 

Fig (ii) & Fig (iii) shows the XRD spectrum of Nickel doped Zinc Oxide 

nanocomposite annealed at 5000 C.  
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Fig (ii) XRD spectrum of Nickel doped Zinc Oxide 

       Fig (ii) provides a single development of ZnO with a hexagonal frame work. The 

lattice parameter values of ZnO are a=b=3.2409, c= 5.1819. XRD patterns reveal that 

the ZnO peaks were well matched to the standard diffraction of hexagonal Zinc oxide 

structure. (JCPDS file No.89 – 7103).  The equate range of the samples were 

established to be 45 nm using Debye - Scherer formula [13].  
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Fig (iii) XRD pattern of Nickel doped Zinc Oxide 

                    

    Fig (iii) gives a secondary phase of NiO with a rhombohedral structure. In this case 

the Zn peaks along with corresponds to NiO. The magnitude and position of the lines 

were excellent arrangement with literature values (JCPDS file No.89 – 3080).  The 

size of the nanocomposite was observed at 49 nm.  

Table (i) & (ii) The lattice parameter values of Nickel doped Zinc Oxide 

nanocomposite annealed at 5000 C. 
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Table (i) Lattice parameter value of Nickel doped Zinc 

Oxide

Table (ii) Lattice parameter value of Nickel doped Zinc Oxide  

2. TEM & SAED: 
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   Fig (iv) was the TEM image of Nickel doped Zinc Oxide nanocomposite. The 

grain sizes of the samples were estimated at 48 – 50 nm. SAED appearance Fig (v) 

presents that the hexagonal and rhombohedral structure of as prepared Ni doped ZnO 

nanocomposite.[14].  

 

Fig (iv) TEM image 

 

Fig (v) SAED pattern 

3. SEM & EDAX: 

          Scanning electron microscope of the Nickel doped Zinc Oxide nanocomposite was 

shown in the following Fig (vi).  It reveals that the Nickel doped Zinc Oxide particles 

forming the spherical structure. The energy dispersive x- ray analysis of Nickel doped 

Zinc Oxide nanoparticles were presented in Fig (vii). It is evident from the X –ray 

patterns , the dopants are found in the respective spectrum. 
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Fig (vi) SEM image  

 

 

Fig (vii) EDAX spectrum of Ni doped ZnO nanocomposite. 

II. Optical property: 

1. Fourier Transformed Infra Red Sectroscopy: 

  We have carried out the Fourier Transformed infra red  spectra  for the 

Nickel doped Zinc Oxide nanocomposite was shown in Fig (viii).  In this figure, the 

higher energy region, there is a broad peak between 3000 – 3600 cm-1. It might be due  

to OH stretching of H2O. The presence of H2O is once again confirmed by its bending 

mode at 1641 cm -1.  The presence of adsorbed EG is also confirmed by its CH2   
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bending mode at 1377 cm -1 . The broad line has been recognized around at  500 cm -1  

for the development of Zinc Oxide band.  
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Fig (viii)  FT – IR spectrum of Ni doped ZnO 

2. Photoluminescence Spectroscopy: 

Fig (ix) gives the PL spectrum of Nickel doped ZnO nanocompositie. A  peak at 

390 nm, it was the band edge excitonic luminecence of Nickel doped ZnO. This was 

due to the exciton recombination through an exiton – exiton collision process. The 

emission peak approximately observed at 642 nm in orange red region of Ni in ZnO. 

 

Fig (ix) Photoluminescence Spectrum of Ni doped ZnO 

Conclusion: 

     Ni doped ZnO nano particles with single phase of Hexagonal structure of ZnO and 

secondary phase of Rhombohedral structure of NiO are synthesised successfully by 

Solvothermal method using micro wave irradiation. From XRD, the average size of 

nanoparticls were found to be 49 nm.  Further the particle size was  confirmed by TEM 

analysis.  From TEM , the sample size was observed in the arrange of 50 nm. From SEM, 

the nanoparticles are in spherical shape. In FT-IR gives the NiO - ZnO vibration gives its 

characteristic intense peak at about 500 cm -1. The peak at 390 nm, it  was  the band edge 
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through an exciton – exciton collision process. Nickel doped nanocomposites are further 

used in nano electronics, particularly in front of areas of flat panel displays and electron 

emitter devices.  
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