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Preface  
 
 
 
 

‘Nano’ refers to a size scale as one billionth of a meter (10-9 meters) and 
nanoscience is the study of objects/particles broadly in the size range of 1-100 
nm and their unique properties. Nanomaterials and nanotechnology has been 
always been existed in Nature in various forms both in living and non-living 
world. The fundamental building blocks of sustaining life, such as DNA, RNA, 
proteins, lipids, biomembranes are all nanostructured materials; bones, teeth, 
feathers, shells are beautiful examples of nature’s nanocomposite showing 
extraordinary characteristics. Nanoparticles found in interstellar dust, sediments, 
minerals, etc. are some example of nanomaterials in non-living species. 

Though we have many examples of nanomaterials/ nanocomposites such as 
pigments, colloidal suspensions, unknowingly created by earlier generations, 
however the potential of nanoscale was projected by Scientific thinker like 
Richard Feynman (1959) and Eric Drexler (1980s) followed by National Nanoin-
itiative (NNI) taken up by US Government in 2001. Landmark discoveries of 
Scanning Probe Microscopies (Binning et al., 1980s); Fullerenes (Smelly et al., 
1985) and CNTs (S. Ijima, 1991) gave impetus to the R & D activities in 
Nanoscience and Nanotechnology. 

Past three decades have witnessed unprecedented growth in terms of 
synthesis, characterization of a wide variety of nanomaterials showing novel 
physicochemical and biological properties. Such properties have led to the 
technological applications of newer nanomaterial in diverse area concern with 
better health, wealth and security of mankind. Nanotechnology along with 
biotechnology and information technology have proved to be the cutting edge 
technologies of twenty first century. This is an area where different disciplines of 
science and technology converges while breaking their boundaries. The 
significance of nanoscience and nanomaterials calls for the students, budding 
scientists and industrialists to remain educated on fundamentals of nanoscience 
and updates on the recent advances in development of nanomaterials.  

Present text book is an attempt to embodied the fundamental aspect of 
nanoscience and nanomaterials while including the latest developments in the 
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area. Book is divided  in seven chapters; first chapter introduces the subject of 
nanoscience with various terms, definitions, nanoscience in nature, history and its 
transformation into nanotechnology. Second chapter gives comprehensive 
description of different categories of nanomaterials including inorganic, carbon 
based, organic, self-assembled supramolecular structures, nano-composites and 
nano-coatings. Third chapter of the book deals with the different synthetic 
strategies to prepare nanomaterials. Characterization of nanomaterials is spread 
over  two chapters with an objective to generate a better understanding of newer 
developments in the area. Chapter four, deals with the spectroscopic and 
scattering techniques, whereas chapter five includes microscopic imaging 
techniques. Chapter six describes various physicochemical unique properties of 
nanomaterials evolved as a consequence of their nano size. Chapter seven deals 
with technological impact of nanoscience in diverse areas including consumer 
goods, health care, energy, information and computer technology; defence and 
security; environment and pollution control.    

We believe that this book will generate and promote the basic understanding 
on the complex and revolutionary discipline of Nanoscience and Nanotechnology 
offered as core subjects for UG and PG courses in most of the academic 
Institution across the World. 

 
Narendra Kumar 
Sunita Kumbhat 

March, 26, 2018 
Jodhpur
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