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ABSTRACT 

 

Nanoparticles research is increasing day by day as the properties of materials can be 

easily altered by changing their shape, size and chemical behaviour. Nickel is mostly 

available in the form of ores and sometimes found free in nature as well. It is 

electrically conductive and hence used for several applications. Nickel nanoparticles 

are difficult to prepare as they readily oxidize. Elevated temperature (550°C) and 

capping agent is used to enhance its stability. The powdered nanoparticles were 

characterized by, Fourier transform infrared (FT-IR) spectroscopy, X-ray diffraction 

pattern (XRD) and Energy dispersive X-ray diffraction analysis (EDX). The surfactant 

assisted nanocrystalline Nickel oxide powder have various uses in industry due to its 

catalytic, antibacterial and dye degradation properties. Antibacterial Activities of 

Nickel oxide nano crystalline powder checked by zone of inhibition method against 

Gram –Ve and Gram +Ve bacteria proved them to be future broad spectrum 

antibiotics. 
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CHAPTER - I 

INTRODUCTION 
 
 
 

1.0 What are nanoparticles? 

Tailored nanoparticles have specific size in the range of 1 – 100nm, and their 

properties are not shared with non-nanoparticle scale. Particle size is one of 

key point in defining properties of nanoparticles. Size of nanoparticles is also 

responsible for their impact on human and environment. Their specific 

dimensions for 1 – 100nm range, separate them from other size particles. The 

nanoparticles are ingested by humans through respiration and ingestion or 

both, and have effect on their health, which is related to their resident time in 

the body and environment effect and are directly related to their particle size. 

However their physical properties are dependent on surface structure. These 

include dissolution and redox oxygen species. They also depends on their 

biological properties and their effect on environment. In metal oxide 

nanoparticles small size played an important role and enhance their 

properties and separate them from bulk materials. Nanoparticles having size 

20-30 nm possess extra surface energy and are thermodynamically unstable. 

So rearrangement in the Crystal lattice occur to get stability, also there is 

sharp increase in bandgap energy as diameter is below 6-8 nm, which 

depends on the electronic states (Auffan et al., 2009). 

But in recent years, with advanced technology relating to this field, have made 

revolution in the industry, which emphasis the safety, regulatory and ethical 

issues, as thousands of products have been made, and same number are 

under fabrication process in the nanoparticles technologies (Kreyling et al., 

2010). 

 


