Syllabus of Industrial Chemistry for the Post of Assistant Professor

Unit 1. Fluid & Heat transfer operation and their applications

Introduction of fluid and their classification, its mechanics: Fluid Statics, Pascal and Hydrostatic law,
Manometers, Velocity field, Velocity gradient and Rate of shear. Boundary layer concept laminar and
turbulent flow boundary layer separation. Fluid dynamics: Continuity equation, Euler equation, Mechanical
energy balance equation, Bernoulli’s equation, and its applications, Flow Through Straight Circular Pipe.
Fourier’s law of Conduction, Heat conduction and heat transfer coefficient, Forced and Free Convection,
Heat transfer by Radiation: Laws of Radiation, Black body, Grey body. Velocities and Fluxes in Multi Species
systems. Fick’s law of diffusion.

Unit 2: Advanced Analytical Techniques

Basic concept and principle of Atomic emission spectrometry, Inductive Coupled Inductively coupled plasma
mass spectrometry, Atomic Absorption spectrometry, Molecular Luminescence spectrometry: Theory of
fluorescence and phosphorescence, factors affecting fluorescence and phosphorescence, Fluorometric
determination of inorganic and organic species, Basic principle of chromatography, classification of
chromatographic methods, Van Deemte equation optimization, column resolution, effect of selectivity factor
and retention time, Gas Chromatography and its principle, Detectors-flame ionization detector, thermal
conductivity detector, Electron capture detector, thermionic detector, Temperature programming in GC,
Qualitative and quantitative analysis. High Performance Liquid Chromatography and its principle.

Unit 3: Advanced Organic Synthesis

Organic Synthesis Design: reaction intermediates: Generation, stability, and reactivity of carbocations,
carbanions, free radicals, carbenes, benzynes and nitrenes, Functional groups inter-conversion, Protection-
deprotection of functional groups such as —OH, -CHO, -C=0O, -COOH and -NH, Connection and
Disconnection approach, Synthesis and application of common organic reagents, Molecular Rearrangements
Beckmann, Benzidine, Benzilic Acid, Claisen, Di-p-Methane, Favorskii, Fries, Hofmann, Pinacol, Stevens,
Wagner—-Meerwein and Wolff Rearrangement, Aldol Reaction, Baeyer—Villiger Oxidation, Heck Reaction,
McMurry Reaction, Mitsunobu Reaction, Paterno—Buchi Reaction, Prins Reaction, Sharpless Epoxidation,
Simmons—Smith Reaction, Stille Coupling Reaction, Stork Enamine Reaction, Suzuki Reaction, Wittig
Reaction, Total synthesis of biologically important molecules: Longifolene, Fredericmycine A,
Eremophilone, Taxol, vitexin, oestrone and cortisone. Heterocyclic Chemistry, synthesis, and chemical
reaction.

Unit 4: Separation technologies & Green Chemistry

Introduction of separation technologies and their mechanisms and variable that affect separation process,
Design controlling factors ion exchange chromatography equipment and commercial processes, recent
advances, and economics. lonic Separations: Controlling factors, applications, theory, mechanism and
instrumentation of electrophoresis, dielectrophoresis and electrodialysis, Membrane separation process its
mechanism (thermodynamic and kinetic) and types of membrane,Capillary flow theory; Membrane fouling,
reverse 0osmosis, micro-, ultra-, and nanofiltration, pervaporation, liquid membrane permeation, gas
permeation. Membrane reactors: Polymeric, ceramic, metal, and bio-membrane.

Principles of Green Chemistry, Prevention of Waste/byproducts; Green solvents— super critical fluids, ionic
liquids. Microwave assisted reactions in water: Hofmann Elimination, methyl benzoate to benzoic acid,
oxidation of toluene and alcohols. Ultrasound assisted reactions: sonochemical Simmons-Smith reaction,
Combinatorial green chemistry; proliferation of solvent-less reactions; Green chemistry in sustainable
development.







