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Chemistry of Materials
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                                                    Credits: 4

UNIT I: Nanomaterials
An Introduction, Elementary Consequences of Small Particle Size - Surface of Nanoparticles. Classification of nanomaterials - one dimensional (1D)-two dimensional (2D)-three dimensional (3D) nanomaterials.Gas-Phase Synthesis of Nanoparticles - Physical and Chemical Vapor Synthesis Processes.Radio- and Microwave Plasma Processes. Flame Aerosol Process. Synthesis of Coated Particles.

UNIT II: Characterization of Nanomaterials
Global Methods for Characterization, X-Ray and Electron Diffraction, Electron Microscopy, Scanning Transmission Electron Microscopy.

Nanotubes, Nanorods, and Nanoplates, One-Dimensional Crystals, Graphene and Carbon Nanotubes.Nanotubes and Nanorods from Materials other than Carbon, Synthesis of Nanotubes and Nanorods.

UNIT III: Hybrid Materials
Coordination Polymers, Introduction, Classification of Coordination Polymers, Design Strategies of Coordination Polymers-Metal Nodes and Linkers, Secondary Building Unit Concept, Topology and Interpenetration, Synthesis of Coordination Polymers-Solvothermal/Hydrothermal,Sonochemical, Microwave, Mechanochemical. Charaterization: X-ray diffraction and Spectroscopic Methods. Applications of Coordination Polymers in Gas Storage, Gas Separation, Catalysis and Drug Delivery.

UNIT IV: Photophysical Phenomena
Interaction of electromagnetic radiation with matter, Grotthus-Draper law, Stark-Einstein law of photochemical equivalence, quantum yield, electronically excited singlet states, life time of electronically excited state, construction of Jablonski diagram, electronic transitions and intensity of absorption bands, types of photophysical pathways, radiationless transitions, fluorescence emission, phosphorescence emission, Fluorescence quenching, chemiluminescence, photochemical reactions.
Books Suggested

1) Nanomaterials: An Introduction to Synthesis, Properties and Applications, Dieter Vollath, 2nd Ed., Wiley-VCH, 2013.

2) Introduction to Nanoscience and Nanomaterials, Dinesh C. Agarwal, World Scientific, 2013. 

3) The Chemistry of Metal-Organic Frameworks, Volume 1, Stefan Kaskel, Wiley-VCH, 2016.

4) Metal-Organic Frameworks: Design and Applications, Leonard R. Macgillivray, Wiley, 2010. 

5) Fundamentals of Materials Science and Engineering: An Integrated Approach, W. D. JrCallister and D. G. Rethwisch, John Wiley and Sons, 2012.
6) K. K. Rohatgi and K. K. Mukherjee; Fundamentals of Photochemistry, 3rd ed. New Age International (P) Ltd., 2014.

Chemistry for Biologists

GEC
 SCS CH 11013 GEC 4004

60 Hrs (4Hrs /week) 






                                                            Credits: 4



UNIT I: SOME BASIC TERMS AND CONCEPTS

Elements, Molecules, Compounds and Mixtures. Mole concept and Stoichiometry. Solution and different methods of expressing the concentration of a solution. Chemical bonds: Ionic, covalent, coordinate and metallic bonds.  Shapes of the molecules, Polarized chemical bonds and polarity in the molecules. Intermolecular forces: Dispersion, dipole-dipole, hydrogen bonds, ion-dipole forces and their effect on the properties of the compounds. Biological implications of hydrogen bonding. Problems based on given topics.

UNIT II: ORGANIC COMPOUNDS, REACTIVE INTERMMEDIATES AND ISOMERISM

Organic compounds: aliphatic, aromatic and heterocyclic compounds. 

Reactive intermediates: Structure, stability and formation of carbon free radical, carbocation, carboanion, carbene and nitrene. Free radical inhibitors.

Isomerism: Introduction, Formula writing, Structural and stereo isomerism, Conformations: analysis of ethane, n-butane, cyclohexane and its derivatives, Configurational isomerism, Geometrical and optical isomerism. Symmetry and chirality in the molecules having one or more than one chiral center,  R & S, D & L, threo and erythro nomenclature, enantiotopic and diastereotopic atoms, groups and faces, stereospecific and stereoselective reactions.  Problems based on given topics.

UNIT III: CONCEPTS OF PHYSICAL CHEMISTRY

Thermodynmics: Change in Internal energy, enthalpy, free energy and entropy; Endothermic and exothermic processes, Exergonic and endergonic processes, Coupled biological processes, 

Chemical Kinetics: Reaction rate and rate constant, Catalysts and catalysis, Enzymes as catalysts, Kinetics of enzyme catalysed reactions, Enzyme inhibition.

Chemical equilibrium: Equilibrium, equilibrium constant, Le Châtelier's principle and factors affecting the principle, Aqueous Equilibria: Introduction, importance in biology, pH and pH control, Buffers and their importance. Problems based on given topics.

UNIT IV: SPECTROSCOPIC TECHNIQUES

Overview of spectroscopy. 

Ultraviolet and visible (UV-vis) spectroscopy:  Introduction, Principle and selection rules of UV phenomenon, Various electronic transitions, Beer-Lambert law, presentation of spectrum, effect of solvents on electronic transitions, ultraviolet bands for carbonyl compounds and unsaturated carbonyl compounds. Fieser-Woodward rules for conjugated dienes and carbonyl compounds.

Infrared Spectroscopy: Introduction, Principle and selection rules of IR spectroscopy,Hookes law, Characteristic vibrational frequencies of organic compounds.Overtones, combination bands and fermi resonance.Factors affecting the vibrational frequencies.

NMR: Principle, nuclear spin states, nuclear magnetic moments, mechanism of resonance, chemical shifts, diamagnetic shielding, magnetic anisotropy, spin-spin splitting, coupling constant, first order and second order spectra,  Discussion on 1H NMR spectra of various simple organic compounds.

Books suggested:

1. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman, 1985.

2. Organic Chemistry, Morrison, Boyd and Bhattcharjee, 7th Edition, Pearson, 2010. 

3. Advanced Organic Chemistry PART A., F. A. Carey and R. J. Sundburg, Springer 2007

4. Organic Chemistry, J. Clayden, N. Geeves and S. Warren, Oxford University Press, 2012.

5. Reaction Mechanism in Organic Chemistry, Revised Edition. S. M. Mukherji and S. P. Singh (revised by S. P. Singh and Om Prakash). TRINITY Press, An Imprint of Laxmi Publications Pvt Ltd, 2015.

6. Stereochemistry of Organic Compounds, Second Ed., D. Nasipuri, New Age International, 2005.

7. Stereochemistry of Organic Compounds, E. L. Eliel and S. H. Wilen, Wiley India, 2008.

8. Stereochemistry: Conformation and Mechanism, P.S. Kalsi, New Age International Private Limited, 2015.

9. Organic Spectroscopy: Principles and Applications, J. Mohan, 2nd Ed., Narosa Publishing House, 2007. 

10. Spectroscopy, D. L. Pavia, G.M. Lampman, G.S. Kriz and J.R. Vyvyan, Spectroscopy, Cengage Learning India Private Limited; 5th edition, 2015. 

11. Organic Spectroscopy, W. Kemp, Palgrave Macmillan, 1991.

12. Atkins' Physical Chemistry, Peter Atkins and Julio Paula, Oxford University Press; 10th ed. (2014.

13. Chemical Kinetics, Keith J. Laidler, Pearson Education, 3rd ed. (1997.

14. Principles of physical chemistry, B.R. Puri, L.R. Sharma, M.S. Pathania, Vishal Publishing Co.; 47th edition, 2017.

15. Principles of inorganic chemistry, B.R. Puri, L.R. Sharma, K.C. Kalia, Vishal Publishing Co.; 33 edition, 2017
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