Certificate Course Offered by Dept. of Basic Sciences & Humanities

Name of the course: Nanocomposites: From Laboratory Concept to High-End Applications
Course Code: 400903/C900SLOT
Objectives
1. To enable the students to acquire knowledge in the concepts of nanocomposites for engineering applications
2. To familiarize the students with different synthetic routes and characterization of nanocomposites
3.  To uplift students’ abilities and research skills to develop novel nanocomposites, which in turn, will lead to the betterment of societal and technological advancements

Course Outcomes
	Sl. No.
	Description

	CO 1
	Apply the basic concepts of various types and synthetic routes of nanocomposites

	CO 2
	Understand diverse properties of nanocomposites

	 CO 3
	Apply the knowledge of analytical method for characterizing nanocomposites




Syllabus
1. Introduction to Nanocomposites
1a. Classification - Ceramic-matrix nanocomposites, Metal-matrix nanocomposites, Polymer-matrix nanocomposites, Magnetic nanocomposites, Heat resistant nanocomposites, Hybrid nanocomposites
1b. Methods of Preparation - Sol gel process, In-situ polymerization, Solution mixing process, Melt mixing process, In-situ intercalative polymerization, Precipitation, Electro spinning
1c. Applications of nanocomposites- State-of-art Nanocomposites for thermal management applications
2. Properties of Nanocomposites
2a. Factors determining the properties of nanocomposites-Component properties, Composition, Structure and Interaction.
2b. Properties of nanocomposites - Mechanical Properties (Stiffness, Strength, reinforcement, Moduli of elasticity, Dimensional stability, Surface appearance, Decreased gas, water and hydrocarbon permeability), Electrical properties (Electrical conductivity, Chemical resistance), Optical properties (Optical clarity, Refractive index, UV absorption, luminescence), Thermal properties (Thermal stability, Heat distortion properties), Electrochemical properties and Catalytic properties. 
3. Characterization of Nanocomposites
3a. Structural determination – UV & FTIR Spectroscopy.
3b. Characterization by microscopy-Surface characterization using optical microscopy, electron microscopic techniques- SEM, TEM & AFM.
3c. X-ray based characterization - X-ray photoelectron spectroscopy (XPS), Powder x-ray diffraction (XRD).
Mechanical Characterization Techniques – Tensile testing, Dynamical mechanical analysis (DMA), Experimental determination of mechanical properties of nanocomposites.
3d. Thermo-analytical Characterization - Differential Scanning Calorimetry (DSC), Thermo- gravimetric analysis (TGA), Thermal Mechanical Analysis (TMA), Experimental determination of thermal properties of nanocomposites.
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Online Division of Teaching & Learning
	
Topic
	Resource Person
	Total Hours

	 
 Recent Trends, Applications and Developments in Nanocomposites
	Dr. Deepalekshmi Ponnamma
	1 

	
	Dr. Jyotishkumar P
	1

	
	Dr. UPM Ashik
	 1

	 4
	 Synthesis & applications
	 Dr. Deepa K. Baby
	4 

	 5
	 Properties
	 Ms. Deepthi Jayan K.
	 4

	 6
	 Characterization
	 Dr. Ragin Ramdas M.
	4 

	 7
	 Mechanical Testing
	Dr. Mathew Joseph
	3 


No. of Hours 
The total number of online contact session - 18 hrs. (1-hour session on Saturdays)
Internal Online Contact Session: 15 Hrs (Sessions will be handled by internal resource persons)
External Online Contact Session: 3 Hrs (Sessions will be handled by external resource persons)
Fee Structure
The registration fee for inhouse candidates - Rs 500/-
The registration fee for external candidates - Rs 1000/- 
Eligibility Criteria
This certificate course is mainly for the students pursuing B.Tech. in Mechanical, Civil, Electronics and Communication, Chemical, Metallurgical and Materials Engineering & B.Sc. Chemistry
Evaluation scheme
1. Assignment (Total Marks: 60)
A total of 3 assignments, each carrying 20 marks will be provided via google form after the completion of each module.
0. Exam (Marks: 40)
The exam will be conducted after the completion of the entire course via online mode.
0. Cut off mark
Those students who acquire a minimum of 60 marks from both the assignments and the exam will be eligible to get the certificate
0. Project
The interested inhouse students will get a chance to carry out a project after the successful completion of the course. 


Note: This syllabus has been approved by the BoS of Chemistry. As per their suggestions, a faculty member from the Department of Mechanical Engineering is to be included as an internal resource to provide the sessions. Dr. Mathew Joseph of the Department of Mechanical Engineering has agreed to the same. However, the syllabus is to be modified slightly to incorporate the topics suggested by the above-mentioned resource person. The modified syllabus has been sent to the members of the BoS of Chemistry for their approval.  
