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1. Process Calculations: 								
Mass and energy balance for multiphase, multi-component, reacting and non-reacting systems under steady and unsteady state conditions. 
2. Thermodynamics:.								
[bookmark: _GoBack]First and Second laws of thermodynamics. Entropy. Thermodynamic properties of pure substances: Equation of State and residual properties, properties of mixtures: partial molar properties, fugacity; phase equilibria: predicting VLE of systems; chemical reaction equilibrium.   
 3. Heat Transfer: 									
Steady and unsteady heat conduction, convection and radiation, thermal boundary layer and heat transfer coefficients, boiling, condensation and evaporation; types of heat exchangers and evaporators and their process calculations.     
4. Mass Transfer: 									
Fick’s laws, molecular diffusion in fluids, mass transfer coefficients, film, penetration and surface renewal theories; HTU & NTU concepts; design and operation of equipment for distillation, absorption, leaching, liquid-liquid extraction, crystallization drying, and adsorption. 	
5. Chemical Reaction Engineering and catalysis: 					
Interpretation of kinetic data, single and multiple reactions in ideal reactors, residence time distribution; Adsorption isotherms, catalyst synthesis and applications, heterogeneous catalyst design, kinetics of heterogeneous catalytic reactions; diffusion effects in catalysis.  
6. Green Technology and nanomaterials: 						
12 Principles of Green chemistry and their applications. Bio-refineries, dimension of nanoparticles, synthesis and characterization methods of nanoparticles, applications of nanoparticles in production of biofuel, bulk chemicals, fine chemicals etc.   



