	Course Title
	Membrane transport and bioenergetics
	code: CF3514


	year of  study
	III
	Semester
	5
	type of course  (cc-compulsory/oc-optional/ec-elective)
	CC


	level of course
	number of  ects  credits allocated

	bachelor  studies
	5


	name of lecturer
	scientific and didactic degree, first  name, last  name



	
	PH. D.  ASSOCIATE  PROFESSOR  MIRCEA-ODIN APOSTU


	objective of  the course

	Presents the fundamentals notions used in the study of membrane transport and bioenergetics. Provide an understanding of the membrane transport mechanisms based on the fundamental concepts of chemistry, biochemistry and physics. The practical laboratory and seminars are focused on the study of transport through artificial and biological membranes.

	Prerequisites
	- MATHEMATICS

- PHYSICS

- BIOCHEMISTRY

- CHEMICAL THERMODYNAMICS

- CHEMICAL KINETICS

- ORGANIC CHEMISTRY

- INORGANIC CHEMISTRY


	course  contents
	1 Membranes classification.
2 Biological membranes – composition and structure.

3. Membranar processes. Selectivity, volumic flux.
4. Osmotic pressure. Donnan equilibrium.

5. Electrochemical potential. 
6. Electrical potentials across membranes.

7. Diffusion potential. Henderson equation.

8. The electrical double layer. Helmholtz double layer.

9. Gouy-Chapman theory.

10. Electrocapillarity, electrophoresis and electroosmosis.



	recommended reading
	1. M-O. Apostu, V. Melnig, Bazele termodinamice ale transportului prin membrane, Editura Universităţii “Al. I. Cuza”, Iaşi, 2008;
2. M. E. Starzak, The physical chemistry of membranes, Academic Press, London, 1984;

3. M. Mulder, Basic Principles of Membrane Technology, Kluwer Academic Publishers, 1992;

4. M. Thellier, C. Ripoll, Bases thermodynamiques de la biologie cellulaire, MASSON, Paris, 1992;

5. O. Sten-Knudsen, Biological membranes - Theory of transport, potentials and electric impulses, Cambridge University Press, 2002;

6. R. E. Kesting, Synthetic polymeric membranes – A structural perspective, John Wiley & Sons, 1985;

7. P. W. Atkins C. A. Trapp, Exerciţii şi probleme de chimie fizică, Ed. Tehnică, Bucureşti, 1997;

8. G. Bourceanu, A. Bîrzu, Termodinamica evoluţiei şi dinamică neliniară, Ed. Matrix Rom, Bucureşti, 2004;

9. A. L. Lehninger, Biochimie, Ed, Tehnică, Bucureşti, (vol. 1)1987, (vol. 2)1992.

	teaching methods


	PRESENTATION, DEMONSTRATION, DISCUSSION


	assessment methods
	Written examination from the content of the lectures and seminars which counts for 60% of the final grade.
The activity during the laboratory is evaluated continuously and counts for the 40% of the final grade.

	language of instruction
	Romanian


