Course SYLLABUS 
	Basic data of the subject

	Academic Unit: 
	Faculty of Mathematics and Natural Sciences
Department of Chemistry

	Course title:
	Chemical Thermodynamics

	Level:
	Master

	Course status:
	Mandatory

	Study year:
	First

	Number of hours per week:
	2+3

	Credit value – ECTS:
	6

	Time / location:
	Thursday / 16:30-18:00 / Department of Chemistry

	Lecturer:
	Prof. Ass. Dr. Makfire Sadiku

	Contact details: 
	e-mail:makfire.sadiku@uni-pr.edu; 

tel.: 044 166 499

	

	Course description
	Thermodynamic properties of pure substances. Thermodynamic properties of systems with more components. Chemical potential and functions deriving from chemical potential. Thermodynamics of liquids. Equilibrium vapor - liquid, gas solubility, liquid - liquid balances. The balance of chemical reactions. Homogeneous and heterogeneous reactions systems.


	Course objectives:
	Enhancing knowledge transfer and transformation of energy in the system using the basic concepts of the properties of materials, work, heat, internal energy, entropy, equilibrium, and the relations arising from the laws of thermodynamics.


	 Learning outcomes:
	 After completing the course, students should:
· Have clear concepts for thermodynamic properties of pure substances and systems with more components.
· Have the knowledge about the chemical potential and functions deriving from chemical potential.
· Understand the thermodynamics of solutions and balances between different phases


	

	Contribution on student load (must correspond with learning outcomes)

	Activity 
	Hours
	week
	Total /hours 

	Lectures
	2
	15
	 30

	Exercise theoretical/laboratory
	3
	15
	45

	Practice work
	
	
	

	Contact with lecturer/consultations
	2
	5
	10

	Field exercises
	
	
	

	Mid-terms, seminars
	2
	2
	4

	Homework
	1
	5
	5

	Individual time spent studying (at the library or home)
	2
	15
	30

	Final preparation for the exam
	2
	5
	10

	Time spent in evaluation (tests, quiz, final exam)
	2
	5
	10

	Projects, presentations, etc.
	
	
	

	Total


	17
	65
	144

	

	Teaching methods  
	Lectures, numerical exercises, lab exercises.

	
	

	Evaluation methods
	First midterm evaluation: 25% , Second midterm evaluation: 25% ,Homework  and seminars: 10%, Regular attendance: 5% , Final exam: 35% ,Total: 100%  

	Literature

	Basic Literature:  


	P. Atkins and J. de Paula, Physical Chemistry, 9th Ed., Oxford Univ Press, Oxford, 2010.
Robert .G. Mortimer, Physical chemistry, third ed. Elsevier Academic Press, 2008
H. Donald Brooke Jenkins, Chemical Thermodynamics at a Glance, Blackwell Publishing Ltd, 2008 


	Additional Literature 
	Robert .G. Mortimer, Physical chemistry, third ed. Elsevier Academic Press, 2008
David Ball, Physical Chemistry, Cengage Learning, 2011



	Designed study plan:  

	Week
	Lectures which will be held

	First week:
	Thermodynamic changes, properties and types function.

Internal energy and enthalpy.

	Second  week:
	Entropy and second law.


	Third  week:
	The third law of Thermodynamics, the statistical definition of Entropy.


	Fourth  week:
	Phase equilibria.


	Fifth  week:
	Clausius –Clayperon Equation. 


	Sixth  week:
	The Phase rule.


	Seventh  week:
	Binary liquid mixtures


	Eighth  week:
	Mid-term I


	Ninth  week:
	Chemical potential and equilibrium


	Tenth  week:
	Chemical potential of real gases-fugacity


	Eleventh  week:
	Chemical potential of real solutions-activity.


	Twelfth  week:
	Chemical equilibrium.


	Thirteenth  week:
	Gibbs- Helmholtz equation, Gibbs- Duhem equation



	Fourteenth  week:
	Calomel Electrode, The Glass Electrode, Quinhydrone Electrode. Regular presence of students in the lecture is important with the aim to learn organic

chemistry  easily, as   well as   presence  in  the   exercises is   mandatory.  Entering   the hall

should be timely; cell phones should be switch off in the hall or lab

Coligative properties 


	Fifteenth  week:
	Mid-term II


	


	Academic policies and rules of conduct:

	Regular presence of students in the lecture is important with the aim to learn organic

chemistry  easily, as   well as   presence  in  the   exercises is   mandatory.  Entering   the hall

should be timely; cell phones should be switch off in the hall or lab

Regular presence of students in the lecture is important with the aim to learn organic

chemistry  easily, as   well as   presence  in  the   exercises is   mandatory.  Entering   the hall

should be timely; cell phones should be switch off in the hall or lab

Regular presence of students in the lecture is important with the aim to learn organic

chemistry  easily, as   well as   presence  in  the   exercises is   mandatory.  Entering   the hall

should be timely; cell phones should be switch off in the hall or lab

Regular attendance in lectures and exercises as well as the activity during the lectures and exercises.
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