	Course Title
	CHEMICAL THERMODYNAMICS
	code: CF1202


	year of  study
	I
	Semester
	2
	type of course  (cc-compulsory/oc-optional/ec-elective)
	CC


	level of course
	number of  ects  credits allocated

	bachelor of  science
	5


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



	
	ph. d. professor GELU BOURCEANU


	objective of  the course


	Applications of thermodynamics principles on systems where chemical reactions develop. One studies the reactions thermal effect and the law of conservation of energy, in the conformity with the first principle of thermodynamics. In the second part, are analyzed the chemical systems evolution to thermodynamic equilibrium state and its stability, in agreement with the second law.


	Prerequisites
	Mathemathics, Physics, General chemistry


	course  contents
	State variables; state parameters, state functions, extensive and intensive variables. The equivalence between work and heat. Internal energy, enthalpy. Differential and integral thermal effect. Caloric capacities and their variation with temperature. Kirchhoff's equation and Hess' law. The second law of thermodynamics or the evolution law. Entropy, Helmhotz and Gibbs potentials, chemical affinity and the entropy product. Chemical potentials, fugacity and activity. The change in the thermodynamic functions upon mixing, excess themodynamical functions. Physical equilibrium, Gibbs phases rule. Phase equilibria for one-component and for two-component systems. Clausius-Clapeyron equation, respectively Rault's and Henry's equation. Real solutions. Chemical equilibrium. Law of mass action. Van't Hoff reaction isotherm and van't Hoff reaction isobar. Chemical equilibrium in the systems with simultaneous reactions. Linear dependent and independent reactions. Calculus of equilibrium constants and of the composition of this kind of systems. Phase transitions thermodynamics. Ehrenfest's theorems. Chemical systems stability. Functions of maximum and minimum.



	recommended reading
	1. I. Prigogine and R. Defay, Chemical Thermodynamics, Longmans, 1954;

2. G. Bourceanu, Chemical Thermodynamics Fundamentals, Ed. Univ. "Al. I. Cuza" Iaşi, 1998, 2005;

3. P. W. Atkins, Monography  of Chemical Physics, Ed. Tehnică, Bucureşti, 1996;

4. G. Bourceanu, A. Birzu, Thermodynamics of evolution and Nonlinear dynamics, Ed. Matrix, Bucureşti, 2004;

5. S. I. Sandler, Chemical and Engineering Thermodynamics, John Wiley & Sons, 1989.

	teaching methods
	Presentation


	assessment methods
	Written and Oral Examination

	language of instruction
	Romanian


