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Abstract  

In present study, the synthesis of illustrated that wet chemical reduction method is an applicable 

way for synthesis of Zn doped NiO nanoparticles. X-ray diffraction patterns of the nickel 

nanoparticles prepared with water , propanaol and  ethanol on different concentrations of 

hydrazine confirm that the peaks are well defined and agree well with the JCPDS data of cubic 

structure.. SEM images of the zinc doped nickeloxide  nanoparticles shows that shape of the 

particles is nearly spherical with homogeneous size distribution. It is observed from the EDAX 

analysis that the average atomic and weight percentage of Nickel oxide nanoparticles exhibits 

nearly the composition without inclusion of any other impurities in each case. The FT-IR 

spectra indicated the formation of   Zinc doped Nickel Oxide nanoparticles. The chemical 

structure information of the products is studied by FTIR spectra. An absorption spectra of 

ethanol and ethanol assisted Zn-doped NiO samples with the strong absorption edges in 

obtained from the  UV region at 350 and 310 nm, respectively. 

Key words: FTIR, UV , Nickel oxide, wet-chemical method etc.,  

INTRODUTION  

                    Nanoscience is one of the most promising areas of research in modern science with 

incredible applications in physics, chemistry, biology, medicine and material science. The 

major thrust has been given in developing new nanomaterials and examining their properties 

by the modification of particle size, shape and distribution. Nanotechnology can be defined as 

http://www.ijfans.org/
mailto:Sylviarajan1@gmail.com
mailto:anandhi818@yahoo.co.in
mailto:Sylviarajan1@gmail.com
mailto:anandhi818@yahoo.co.in


  e-ISSN 2320 –7876 www.ijfans.org 
Vol.11, Iss.9, Dec 2022 

  © 2012 IJFANS. All Rights  Reserved Research Paper 

 

 

  

1911  

  

the design synthesis, and application of materials and devices whose size and shape have been 

engineered at the nanoscale. It exploits unique chemical, physical, electrical, and mechanical 

properties that emerge when material is structured at the nanoscale. Nanomaterials have a long 

list of applications in improving human life and its environment. The first relation between 

human life and nanoscale was developed naturally in ayurveda, which is 5000 years old Indian 

system of medicine. It had some knowledge of nanoscience and nanotechnology before the 

term „Nano‟ was even formed [1-2]. Research on semiconductor nanomaterials provide an 

improved physical, chemical and biological properties, which might be manipulated by the 

elective compounds with proper stoichiometry ratio of the assemble units (Coey et al 2004). It 

since the Nobel Laureate and the father of nanotechnology Dr. Richard Feynman lecture is 

challenged the science community to think over small and seeds of a new era in science and 

technology [3].  Among them, the main research of nanomaterials focuses on the creation and 

exploitation of materials which have size and morphological characteristics from atom to bulk 

materials with at least one dimension in the nanoscale range because of these nanoscale 

materials properties can be vary from those at a large scale [4].  

The properties of the materials are different at nanoscale region due to two main reasons such 

as (i) increased surface area and (ii) quantum confinement effect [5]. The above explanation of 

this confinement within the physical boundaries of the semiconductor materials is given by 

quantum effect [6].   In quantum dot (0-D), the extreme case of this process of size reduction 

in which all three dimensions reaches at the nano range, it has been divided in possible 

morphologies like in spherical, spheres, plates and cubes. Quantum dimensional materials are 

very useful in the future development of optoelectronics devices [7].  The matter in nanometer 

regime has an inherent tendency to form bigger aggregates and the materials need to be 

stabilized kinetically in their nano regime such as, electrostatic stabilization and steric 

stabilization [8].  Metal oxide nanoparticles are the most common and widespread 

nanomaterials that are opening the doors to new innovations. Advances in this area have been 

progressing sharply over the past decades. They represent a field of material chemistry which 

attracts considerable interest due to their potential technological applications [18]. Inorganic 

nanostructures are becoming the ultimate systems for bringing about innovative phenomena at 

the nano range, leading towards a broad spectrum of applications. Different techniques are 

feasible for the preparation of metal oxides nanoparticles; among the many known synthesis 

methods, the hydrothermal method is the most preferred, as it offers good flexibility in 

controlling the morphology, size, concentration and the distribution of the synthesized metal 

http://www.ijfans.org/


  e-ISSN 2320 –7876 www.ijfans.org 
Vol.11, Iss.9, Dec 2022 

  © 2012 IJFANS. All Rights  Reserved Research Paper 

 

 

  

1912  

  

oxide nanoparticles [19]. It is also extensively desirable because of its ease of use, high 

efficiency and economic viability. In this technique the experimental parameters play an 

important role and influence the crystal structure and morphology of the metal oxide 

nanomaterials using solvents and dopant. Recently, II-VI semiconductors have been focus of 

intense research in nanomaterials [20].  

Each of the semiconductors demonstrates some unique properties making them useful 

for unique applications with typically wide bandgap materials serving as efficient light emitters 

and it‟s a strong candidate for optoelectronics devices. The synthesis of inorganic nanoparticles 

has attracted much more interest due to their strong size dependent, electronic properties, 

optical properties and potential applications such as, NLO, LED, solar cells, biological labeling, 

electronic devices, optical recording materials and etc [21]. NiO nanoparticles showed size 

dependent property appears when the radius of the particles is comparable to the Bohr radius 

of the excitons in the bulk materials. By controlling the particle size, the forbidden gap in the 

semiconductor can be tuned [22].  

Materials and Methods  

Analytical grade reagents chemicals Nickel acetate and zinc acetate, ethanol, propanol 

deionized water obtained from M/s/ Sigma Aldrich company India.  

All the chemical reagents were used without further purification; and double distilled 

water was used throughout the experiment. NiO nanoparticles were prepared by taking  of 1.85g 

of Nickel acetate, 0.43g of NaOH were dissolved 80 mL of water, propanol or ethanol as solvent 

under stirring for 2 hrs. The mixed solution was transferred into a 100 mL of Teflon-lined 

stainless steel autoclave that was maintained at 180 ºC for 12 hrs. Resultant product was filtered 

and washed with the distilled water repeatedly to remove impurities and dried vacuum at 80 ºC 

for 6 hrs. The same procedure was followed for the preparation of ethanol assisted Zn-doped 

NiO nanoparticles using zinc acetate as dopant.  
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Figure 1 - of synthesis of Zn-doped Nickle Oxide nanoparticles - 

RESULTS AND DISCUSSION  

  FT-IR Analyses  

Figure .2 (a-b) shows FT-IR of ethanol and ethanol assisted Zn-doped NiO. The broad 

absorption peak centered at 3435cm-1 corresponds to the O-H stretching vibration of residual 

H2O and OH groups. The absorption band located between ~ (2800-3100)cm-1 corresponds to 

stretching and bending vibrations of O-H groups [39]. The absorption band centered at 1000 to 

1500 is assigned to the  3 anti-symmetric stretching vibrations. Further, the strong absorption 

peak appears at 625cm-1 is assigned to the stretching vibration of Ni-O, which confirms the 

formation of the cubic structure of the NiO sample [40]. Since, there was no extra peak observed 

in the FT-IR spectra with addition of Zn ions, indicating its homogeneous dispersion in the 

prepared material, which is in good agreement with the XRD.  
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Figure 2-FT-IR of (a) Ethanol and (b) Ethanol assisted Zn-doped NiO nanoparticles  

 SEM Analysis  

Figure 3 (a-d) shows SEM-EDX of ethanol and ethanol assisted Zn-doped NiO.  As 

shown in the SEM images, aggregated and uniformed spherical-like morphologies were 

observed. Whereas, ethanol assisted Zn-doped NiO sample shows a uniform spherical-like 

morphology with smaller particle size. Figure 3 (c-d) shows EDX spectrum of ethanol assisted 

Zn-doped NiO samples with the presence of compositional elements such as nickel, oxygen 

and zinc. No extra peaks were present in the spectrum due to other element and zinc ions were 

equally distributed in the host matrix [41].  
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Figure 3 SEM-EDX (a, c) Ethanol and (b, d) Ethanol assisted Zn-doped NiO  

 UV-Visible Analysis  

Figure 4 (a-b) shows absorption spectra of ethanol and ethanol assisted Zn-doped NiO 

samples with the strong absorption edges in the UV region at 350 and 310 nm, respectively.. In 

addition, the band gap values were estimated by plotting (αhυ)2 as a function of photon energy 

(hυ). The band gap values of the synthesized samples were estimated at 3.54 and 4.05 eV, 

respectively which were higher value than that of the bulk NiO 3.65 eV [42].  
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Figure.4 UV-visible of (a) Ethanol and (b) Ethanol assisted Zn-doped NiO  

nanoparticles   

Conclusion   

NiO nanoparticles were comparatively investigated using different solvents and dopant 

by the wet-chemical method. The bandgap of Zn-NiO is engineered by the control of the crystal 

size that leads to tunable band-edge emission. However, it is a challenge to find a prepared 

sample with particle sizes about few nanometres through this method using solvents and 

dopant. The main aim of the present works to study the effect of solvents and dopant on the 

size, shape, physical and chemical properties, so as to be applicable for various applications. d 

NiO nanoparticles have been successfully synthesized with the particle size of Zn-doped about 

38, and 18 nm by using the simple wet chemical method. The structure of the samples was 

confirmed by  FTIR analyses. Spherical-like morphology morphologies were obtained for the 

synthesized samples. Among them results, the ethanol assisted Zn-doped NiO nanoparticles 

were found to be best.  
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