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	Educational Objectives:
Introduction of the separation processes and chemical reactors applied to the removal and recovery of polluting materials



	Contents:

Week

	1.
	The role of the separation processes in the environmental protection.

	2.
	Appereances of the polluting materials. Selection of the adequate separation processes.

	3.
	Definition of the material, component and heat balances. Transfer and equilibrium units.

	4.
	Processing of liquid mixtures. Principles of distillation processes. Vapour-liquid equilibrium.

	5.
	Distillation processes and equipments. Estimation of the distillation column size. 

	6.
	Costs of the distillation processes. Case studies: distillation in the environmental protection.

	7.
	Principles of absorption. Gas-liquid equilibrium. Absorption equipments.

	8.
	Sizing of the absorbers and cost estimation for absorption. Absorption in the environmental protection.

	9.
	Principles of extraction. Liquid-liquid equilibrium. Liquid-liquid extraction

	10.
	Sizing of the extraction equipments. Estimation of the costs. Extraction in the environmental protection.

	11.
	Liquid adsorption and ion exchange in the environmental protection. Case studies.

	12.
	Processing of gas and vapour mixtures by gas adsorption.

	13.
	Special processes (membranes, chromatographic separation, ...)

	14.
	Chemical reactors. Determination of the yield of different type reactors.

	15. 
	Optimization of reactors. Role of the reactors in the low waste technologies.
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	Types of Practical Exercises (Assignments) for Students: 




	Examination Requirements and Questions:

Component and heat streams in the separation processes.

Determination of the two-phase component separation processes. Equilibrium and transfer units. 

Distillation process. Vapour-liquid equilibrium. Operating lines.

Distillation in the environmental protection.

Adsorption process. Gas-liquid equilibrium. Operating line.

Uses of the absorption process. 

Two-phase separation equipments. Columns with packing or with plates.

Equilibrium extraction. Co-current and countercurrent extraction.

Extraction equipments.

Extraction in the environmental protection.

Adsorption, ion exchange and potentials in the environmental protection.

Types of the chemical reactors. 

Yield of the isothermic reactors.

Residence time distribution. Role in the technologies with low waste emission. 
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