	Basic description of the subject

	Academic unity: 
	FNSM: Chemistry Department

	Title of the subject:
	Separation processes

	Level:
	Bachelor - Engineering

	Status of the subject:
	Elective

	Year of studies:
	2nd  / IV Semester

	Hours per week:
	2 + 1

	ECTS points:
	3

	Time / place:
	-

	Teacher:
	

	Contact details: 
	Email: 
Tel: /038229964/


	

	Description of the subject
	This modul describes the separation processes controlled by thermodynamic equilibrium  as well those that include mass transport and different equilibria. A large number of separation processes will be treated: distillation, absroption, extraction, cristallization, membranes and adsorption etc. 

The theory will be joint by different examples.

	Objectives of the subject:
	The modul makes possible to the students of chemical engineering to be able to analyse the different products due to separation processes. Students will be able to how to find the more suitable method wich provide the best separation even in the case of complex mixtures. They will also know the importance of the use of membranes and reverse osmosis

	Expected results of learning:
	At the end of the courses the student will be able:

1. to understand key concepts of separation processes including equilibrium stages
2. to solve different distillation problems even with complex binary systems, extraction, absorption. 
3. to understand basic principles of membranes separation
4. to optimize different parameters in order to obtain en efficient separation 

	

	Student workload

	Activity
	hour
	 day/week 
	Total

	Lectures
	2
	2/ 15
	30

	Exercices theoritical/laboratory
	1
	1/15
	15

	Consulting
	2
	2/15
	30

	Total


	5
	5/15
	75

	

	The methodology of learning:  
	lectures, seminars, in-class discussion, group work, experimental work

	
	

	The methodology of evaluation:
	1st evaluation:    15%

2nd evaluation:     15%

attendance:           5%

Final exam:             65%

Total:                        100%

	Literature 

	Basic Literature:  
	Seader, Henley and Roper, Separation Process Principles, 3rd Edition, John Wiley and Sons, Inc. 2011.

	Additional Literature:  
	-


	Week
	Lecture 

	First week:
	Separation processes

	Second week:
	Thermodynamics of separation processes 

	Third week:
	Two phases basic systemts: solid-gas; liquid-gas; liquid-liquid; liquid-solid.

	Fourth week:
	Mass transfer and diffusion 

	Fifth week:  
	Binary azeotrope systems

	Sixth week:
	Separation by adding or creation of a new phase

	Seventh week:  
	Distillation of binary mixtures

	Eight week:  
	First preliminary assessment

	Ninth week:  
	Enhanced distillation and supercritical extraction

	Tenth week:
	Liquid-liquid extraction

	Eleventh week:
	Membrane separation

	Twelfth week:  
	Electrodialysis and reverse osmosis

	Thirteenth week:    
	Adsorption and ionic exchange

	Fourteenth week:  
	Chromatography

	Fifteenth week:   
	Second preliminary assessment

	Week
	Laboratory

	First and second week:
	Different separation processes 

	Third and fourth  week:
	Phase diagramms of distillation

	Fifth and sixth week:
	Liquid-liquid ternary systems 

	Seventh and eighth  week:
	Binary distillation

	Ninth  and tenth week:
	Membrane separation

	Eleventh and twelfth  week:
	Reverse osmosis


	Thirteenth-Fourteenth week
	Test  


	Academic policies and rules of conduct:

	The students must attend the classes regularly and be active.
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