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UNIT I:  
Background to Nanotechnology: 
Scientific revolution, molecular and atomic size, emergence of Nanotechnology, 
Challenges in Nanotechnology, Carbon age :( new forms of carbon graphene sheet to CNT) 
 
Nucleation: 
Macroscopic to microscopic crystals and nanocrystals, large surface to volume ratio, top-down and 
bottom-up approaches, self-assembly process, grain bounda volume in nanocrystals, defects in 
nanocrystals, surface effects on the properties. 
 
UNIT- II: 
Nano materials and properties: 
Types of Nanostructure: one dimensional (ID), two dimensional (2D), three dimensional (3D) 
Nanostructured materials, Quantum dots, Quantum wire, Quantum sheet structures. 
 
Carbon nanotubes (CNT), Metals (Au, Ag), Metal oxides(TiO2,Zno), semiconductors (Si, Ge, CdS, 
ZnSe), Ceramics and composites, Biological system, DNA, RNA, Lipids, Size dependent properties, 
mechanical, physical and chemical properties. 
 
Applications of Nanomaterials: 
Molecular electronics and nano electronics, Quantum electronic devices, CNT based transistor and 
Field emission Display, biological applications, Biochemical sensor, Membrane based water 
purification. 
 
Reference books: 

1. Nanotechnology: Basic science and emerging technologies, M.Wilson, K.Kannangara, G. 
Smith, Overseas Press India PVT.LTD,NEW DELHI: 

2. The chemistry of Nanomaterials: Synthesis, properties & applications. C.N.R.Rao, A.Muller, 
Wiley 

3. Nano structures and Nano materials: Synthesis, properties and applications by Guozhong Cao, 
Imperial College press. 

4. Hari Singh Nalwa, Handbook of nanostructured materials &nanotechnology optical properties. 
5. Nano fabrication towards biomedical applications, C.S.S.R.Kumar, Wiley-VCH Verlag GmbH 

& Co, Weinheim. 

 


