
 

 

 

 

 

 

NMKRV COLLEGE FOR WOMEN 

(AUTONOMOUS) 

JAYANAGAR III BLOCK, BANGALORE 

 

DEPARTMENT OF CHEMISTRY 

 

 

 
CERTIFICATE COURSE 

 IN 

NANOSCIENCE & NANOTECHNOLOGY (60 hours) 

 

 

 

 

 



 

 

 

CERTIFICATE COURSE IN NANOSCIENCE & NANOTECHNOLOGY 

About the programme  

Nanoscience and Nanotechnology has emerged as a promising area in the knowledge bank with 

lots of scope for innovation to address the challenging problems faced by science, society and 

humanity. It is basically the study and manipulation of properties of matter at sub-micron scale 

for technological applications. The program deals with fundamentals, characterization, and 

manipulation at the nanoscale and applications of nano materials. It is an interdisciplinary branch 

of knowledge representing conventional disciplines like Physics, Chemistry, Material Science, 

and Biology. The courses will be conducted by faculty from Chemistry Department.  

THEORY SYLLUBUS                                                                   30 HRS 

Unit I - Concepts of Nanomaterials 

Definition of Nano matereials, Nanoscale, Types of nanomaterials, emergence and challenges of 

nanoscience and nanotechnology, influence of nano over micro/macro materials, size effects,  

large surface to volume ratio, surface effects on the properties. Nanomaterials in daily life with 

examples in health care, cosmetics, paints, energy etc. 

Unit II - Design and Synthesis of Nanomaterials     

Chemical Routes for Synthesis of Nanomaterials: Chemical precipitation and co-precipitation, 

Sol-gel synthesis, Microemulsions or reverse micelles, Solvothermal synthesis, Thermolysis 

routes, Microwave synthesis, Sonochemical synthesis, Photochemical synthesis. Synthesis of 

nano composite materials by ball milling method. Synthesis of nanomaterials by Electrochemical 

approaches. 

Biological Methods of Synthesis: Use of bacteria, fungi, Viruses for nanoparticle synthesis, Role 

of plants in nanoparticle synthesis.  

 

 



 

 

Unit-III - Types of nanostructures 

One dimensional, two dimensional and three dimensional nanostructured materials, Quantum 

Dots, shell structures. 

 Unit-IV- Characterization Techniques 

 

X-ray diffraction, Scanning Probe Microscopy, SEM, TEM, Optical microscope and their 

description, operational principle and application for analysis of nanomaterials. Use of UV-VIS 

and IR Spectroscopy for the analysis of nanomaterials. 

 

Unit-V-Applications 

Screening of nanomaterials for understanding potential effects on human health and the 

environment. Nanoporous polymers and their applications in water purification, 
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LABORATORY EXPERIMENTS ON NANOMATERIALS                       5x6 =    30 HRS         

1.  Chemical synthesis and characterization of CdS nanoparticles 

2. Sol gel synthesis of ZnO nanoparticles and their characterizations  

3. Synthesis of CuO by hydrothermal method and their characterizations 

4. Mechanical ball milling technique to prepare Metal oxide nanoparticles: crystallite size 

measurement by XRD. 

5. Preparation of nanoparticles using plant extract and their characterization 

 


