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ABSTRACT 

In this work we develop a simple technique to synthesize ZnO nanoparticles using zinc nitrate and KOH 
in aqueous solution. The precipitated compound was calcined and characterized by X-Ray Diffraction 

(XRD), Scanning Electron Microscope. Particle size distribution showed that the particles are in the range 

of 30±15 nm. 
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INTRODUCTION 

Research in the field of synthesis methodology of nanomaterials is mainly oriented in controlling their 

shape, size and composition (Chandross and Miller, 1999). Each of these factors is a key factor in 

determining the properties of materials that lead to different technological applications. Zinc oxide, with 
its unique physical and chemical properties, such as high chemical stability, high electrochemical 

coupling coefficient, broad range of radiation absorption and high photostability, is a multifunctional 

material (Djalali et al., 2004). ZnO nanoparticles were synthesized by different methods. It is confirmed 
that the various applications of ZnO nanoparticles depend upon the control of both physical and chemical 

properties such as size, size dispersity, shape, surface state, crystal structure, organization onto a support, 

and dispensability (Segets et al., 2009). This has led to the development of a great variety of techniques 
for synthesizing the compound. Hong et al., (2006) used a controlled precipitation method (Guo et al., 

1991). The process of precipitating zinc oxide was carried out using zinc acetate (Zn(CH3COO)2·H2O) 

and ammonium carbonate (NH4)2CO3.  

 
Figure 1: XRD graph of ZnO nanoparticles 

 
A simple precipitation process for the synthesis of zinc oxide was carried out by Lanje et al., (2013). The 

single step process with the large scale production without unwanted impurities is desirable for the cost-

effective preparation of ZnO nanparticles. Lanje et al., (2013) reported another process of controlled 

precipitation of zinc oxide (Wahab et al., 2007). Nanometric zinc oxide was obtained by precipitation 
from aqueous solutions of NH4HCO3 and ZnSO4·7H2O. Hong et al., (2006 prepared ZnO powder by sol-

gel method from zinc acetate dihydrate, oxalic acid, using ethanol as solvent. The technique of obtaining 

ZnO using microemulsion was also used by Yildirim and Durucan. Wang et al., (2010) they attempted to 
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modify the microemulsion method so as to obtain monodisperse zinc oxide (Benhebal et al., 2013). Kang 

et al., (2014) reported the continuous synthesis of zinc oxide nanoparticles in a microfluidic system for 

photovoltaic application. Kang et al., (2014) their work was carried out to investigate the synthesis and 
characterization of ZnO nanoparticles using numerica simulations and experimental methods (Yildirim 

and Durucan, 2010). 

This paper presents the synthesis of ZnO nanoparticles by simple method. In this work, we employed zinc 
nitrate as an initial reagent and KOH as a precipitating agent. 

X-Ray Diffraction (XRD) Analysis  

The powered sample was used by a Cu Kα - X Ray Diffractometer for confirming the presence of ZnO 

and analyzes the structure. The peaks appeared at 2θ value ranging from 31.73°, 34.38°, 36.22°, 47.50°, 
56.56°, 62.81°, 66.34°, 67.91°, 69.03° , 72.6° and 76.90° values corresponds to pure ZnO.  

Scanning Electron Microscope (SEM) Analysis  

The SEM analysis was used to determine the structure of the reaction products that were formed. As is 
seen in Fig. 3, average size of nanoparticle synthesized is 30 nm. The distribution of ZnO nanoparticles is 

about 20 nm which indicates moderate distribution of the nanoparticles. 

 

  
Figure 2: SEM images of Zinc Oxide 

Nanoparticles  

Figure 3: SEM images of Zinc Oxide 

Nanoparticles 
 

Conclusion 
In this paper we have reported the synthesis of ZnO nano powder by fast and efficient combustion 

method. Using XRD data crystallite size is calculated as 21 nm which are in good agreement. Particle 

Analyzer supported the XRD calculations of crystallite size. SEM picture showed that particles were 

arranged on one another. The biological production of metal nanoparticles is becoming a very important 
field in chemistry, biology, and materials science. Metal nanoparticles have been produced chemically; 

however, their biological production has only been investigated very recently. The synthesized nano 

crystallites of ZnO are in the range of 30-35 nm. The synthesis of ZnO nano particles is still in its infancy 
and more research needs to be focused on the mechanism of nanoparticle formation which may lead to 

fine tuning of the process ultimately leading to the synthesis of nanoparticles with a strict control over the 

size and shape parameters. 
 

REFERENCES 

Benhebal H, Chaib M, Salomon T, Geens J, Leonard A, Lambert SD, Crine M and Heinrichs B 
(2013). Soil pH effects on the comparative toxicity of dissolved zinc, non-nano and nano ZnO to the 

earthworm Eisenia fetida. Alexandria Engineering Journal 52 517-523. 

Chandross EA and Miller RD (1999). Zinc absorption by young adults from supplemental zinc citrate is 

comparable with that from zinc gluconate and higher than from zinc oxide. Chemical Reviews 99 1641-
1642. 

Djalali R, Samson J and Matsui H (2004). Antidiabetic activity of zinc oxide and silver nanoparticles 

on streptozotocin-induced diabetic rats. Journal of the American Chemical Society 126 7935-7939. 



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231– 6345 (Online) 

An Open Access, Online International Journal Available at www.cibtech.org/sp.ed/jls/2015/03/jls.htm 

2015 Vol. 5 (S3), pp. 809-811/Asgari and Rashedi 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  811 

 

Guo R and Lou XJ (1991). Fate of ZnO nanoparticles in soils. Sens. Trans. Technol., 3 1-5. 

Hong R, Pan T, Qian J and Li H (2006). Review of modeling and analytical of engineered 

nanomaterials. Chemical Engineering Journal 119 71-81. 
Kang HK, Leem J, Yoona SY and Sung H (2014). Characterizing the Structure and Defect 

Concentration of ZnO Nano particles in a Colloidal Solution. Journal of Nanoscale 6 2840-2846. 

Lanje AS, Sharma SJ, Ningthoujam RS, Ahn JS and Pode RB (2013). Pro-inflammatory responses of 
macrophages when treated with ultralow concentrations of silver, titanium dioxide, and zinc oxide 

nanoparticles. Advanced Powder Technology 24 331-335. 

Segets D, Gradl J, Taylor RK, Vassilev V and Peukert W (2009). Dispersing hydrophilic nanoparticles 

in hydrophobic polymers. ACS Nano 3 1703–1710. 
Wahab R, Ansari SG, Kim YS, Seo HK and Shin HS (2007). HDPE/ZnO nanocomposites by a novel 

template-based approach. Applied Surface Science 253 7622-7626. 

Wang Y, Zhang C, Bi S and Luo G (2010). The chronic toxicity of ZnO nanoparticles and ZnCl2 to 
Daphnia magna and the use of different methods to assess nano particle aggregation and dissolution. 

Powder Technology 202 130-136. 

Yildirim ÖA and Durucan C (2010). Environmental concentrations of engineered nano materials. 
Journal of Alloys and Compounds 506 944-949. 


