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Course Title: Modern Instrumental Techniques								
Credit Units: 3										
Course Level:	 PG				
Course Code: 	

Course Objectives:

The objective of this course is to provide students with a solid training in basic molecular principles, various methods of chemical analysis, new techniques for qualitative & quantitative measurement and the broader skills & experiences they need to become problem solvers.  To determine the structure of inorganic and organic compounds by using different types of spectroscopy techniques.

Pre-requisites: Knowledge of Chemistry of Bachelor level

[bookmark: _GoBack]Course Contents/Syllabus:
	
	Weightage (%)

	Module I  Absorption and emission spectroscopy
	


25%

	· Principles and analytical applications of optical spectroscopic methods including atomic absorption and emission, UV-Visible, Beer-Lambert law. Applications of UV-Vis spectroscopy. IR absorption, Instrumentation and sampling techniques, Application of IR.
· Fluorescence and phosphorescence spectroscopy. Quenching in fluorescence,Jablonski Diagram. Quantum yield calculation. Life time measurements and application in sensing. 
· Introduction of LASERS and its application 
	

	Module II X-Ray diffraction and imaging techniques
	


25%

	·  Principles of X-Ray diffraction:  Methods of production of X-ray, Properties of X-Ray, Diffraction of X-rays. Braggs law, lattice and powder diffraction methods .Type of crystal system. Type of crystal system and lattices. Characterization of powder and thin films, X-Ray photoelectron spectroscopy (XPS). 
· Principles of optical microscopy. Confocal microscopy.  Scanning electron microscopy (SEM), Scanning transmission electron microscopy (STEM), Tunneling electron microscopy (TEM), Atomic force microscopy (AFM).  Applications of electron microscopic techniques for morphological and nanostructural features
	

	Module III EPR & Mossbauer spectroscopy
	



25%



	· Principle of electron spins resonance. Gyromagnetic ratio. EPR active nuclei. Hyperfine splitting in ESR.  Application in radical chemistry and paramagnetic sample characterization.
· Principle of Mossbauer spectroscopy. Isomeric shift, Quadruple splitting, Factor affecting the quadruple splitting and isomeric shift.  Application in material chemistry.
· Principle of Raman spectroscopy and its applications.
	

	Module IV Purification techniques and thermal analysis
	



25%

	· Introduction to chromatography, Types of chromatography, principle, instrumentation and application of – Solid Liquid, Liquid–Liquid, Gas Chromatography (Solid–Gas, Liquid–Gas), HPLC, TLC, Ion-exchange chromatography, Gel-permeation chromatography and Electrophoresis.
· Basic principle of instrumentation of Thermal analysis (TGA, TMA, DTA & DSC) for correlating the structural information accompanied by dehydration, decomposition and phase transformation. Isothermal Titration Calorimetry (ITC). Applications of thermal analysis.
	



Course Learning Outcomes (CLOs):
· CLO 1: Students will remember the theoretical foundation of absorption and emission spectroscopy and its application
· CLO 2:  The student will able to understand principle of X-ray and imaging technique for characterization of nanomaterials.
· CLO 3: Student will apply their knowledge to understand the basic principles of EPR and Mossbauer spectroscopy
· CLO 4: Student will analyze the spin state of metal complexes using the knowledge of EPR and Mossbauer spectroscopy
· CLO 5: Student will evaluate the relationship between stationary and labile phase in chromatography.
· CLO 6: Student will create/construct chromatography for purification of organic compounds on experimental work.

List of Professional Skill Development Activities (PSDA)

· PSDA 1: Industrial tours to understand instrumental needs and usability related to industry aspects
· PSDA 2: Participation in science-related hobbies and activities, academic self-image, science-related career interest and support, the perceived relevance of molecular spectroscopy.
· PSDA 3: Brainstorming and group discussion about their points of industrial research understanding
· PSDA 4: Involve them in instrumental handling and measurement activities available in AICCRS

Pedagogy for Course Delivery:

The class will be taught through lecture, presentation, remote learning, laboratory work and virtual labs.
             Lectures: 28
            Class Test: 02
Total: 30

Self work (SW) will be assessed through assignment/presentation/viva: 30

Assessment/ Examination Scheme:		
	
	Theory L/T (%)
	Lab/Practical/Studio (%)

	100%
	00%



Theory Assessment (L&T):
	Continuous Assessment/Internal Assessment
		(40%)
	End Term Examination
(60%)

	Components  (Drop down)

	CT
	HA
	S/V/Q
	ATTD
	
EE


	Weightage ( 100 %)
	15
	12
	08
	5
	60


CT: Class Test, HA: Home Assignment, S/V/Q: Seminar/Viva/Quiz, ATTD: Attendance EE: End Semester Examination

Mapping Continuous Evaluationcomponents/PSDA with CLOs
	Bloom’s Level >
	Remembering
	Understanding
	Applying
	Analysing
	Evaluating
	Creating

	     Course Learning    Outcomes 


Assessment type/PSDA
	CLO1
	CLO2
	CLO3
	CLO4
	CLO5
	CLO 6

	PSDA  1
	
	
	
	
	
	

	PSDA 2
	
	
	
	
	
	

	PSDA 3
	
	
	
	
	
	

	PSDA 4
	
	
	
	
	
	




Text Reading:

1. Spectroscopic Methods In Organic Chemistry Paperback – Dudley Williams (Author), Ian Fleming (Author)
2. Molecular Spectroscopy 2nd Edition by Jeanne L. McHale ISBN-13: 978-1466586581 ISBN-10: 1466586583 
3. Introduction of Spectroscopy. Donald D Pavia.  
4. Introduction to thermal methods by P. J. Haines, 
5. Principles of instrumental Analysis by Douglas A. Skoog, F. James Holler, Timothy A. Nieman
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