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1. Module Title: Thermodyanmics 

 
2. Module Code 
 
3. Module Level: 2nd Stage 
 
4. Module Leader: Muslim Danesh 
 
5. Teaching Semester: 1st  Semester 
 
6. Credit Rating for the module: 
 
7. Prerequisites and co-requisites: Calculus and Differential Equations, 
physics and chemistry 
 
8. Module Summary 
Thermodynamics is the branch of physical chemistry that will be the focus of this 
course. Thermodynamics is the study of energy changes that accompany physical 
and chemical changes. Thermodynamics is applied to study the igneous and 
metamorphic rocks in their temperature and pressure. It has also applications in 
environmental geology, ore deposits, igneous petrology and many other natural 
systems.  
This course is an introduction to thermodynamics and thermal physics. This 
allow the students to find their way in studying more advanced topics. 
It is assumed that the student is proficient in calculus and introductory college 
physics and chemistry.  



9. Module Aims 
The aim of the module is to present the principles of classical thermodynamics. 
The course also aims to develop and use the laws of thermodynamics and apply 
them in the analysis of the chemical and phase equilibrium which are of central 
concern for geologists.  
 
10. Learning Outcomes 
On successful completion of this module, students should be able to:  

1. Understand concepts such as system, equilibrium, reversible processes, 
state and state-functions, and path-functions. 

2. Use the Equations of State. 
3. Apply the First Law and the Second Law of Thermodynamics to closed 

systems. 
4. Apply the First Law and the Second Law of Thermodynamics to solve 

problems relating to reversible and irreversible processes for ideal gases. 
5. Understand different processes (isothermal, adiabatic, isobaric, 

isontropic). 
6. Calculate the changes in properties of the system from the PVT data, the 

Equations of States, and the heat capacity data. 
7. Understand the vapor – liquid equilibrium and apply the simple 

thermodynamic models. 
8. Use variables such as fugacity and fugacity coefficients, activity and 

activity coefficients in more rigorous calculations. 
9. Apply the models to real chemical reactions and phase changes. 

 
11. Syllabus 
Week 1 Introduction and mathematical background 
Week 2 Concepts and definitions and the Zeroth Law of thermodynamics 
Week 3 Properties of a pure substance 
Week 4 The First Law of thermodynamics 
Week 5 Entropy, Second Law of thermodynamics and thermodynamic 

potentials 
Week 6 Relations among properties (Enthalpy, Entropy, Gibbs energy) 
Week 7&8 Ideal mixtures and ideal solutions and phase equilibrium 
Week 9&10 Real solutions 
Week 11 Chemical reactions and chemical equilibrium 
 
 
12. Assessment Strategy 
The sessions involves in-class formative feedback. To plan and design courses, 
and to find out how well the students understand the material being covered, the 
formative assessments are used as a good tool.  These include short oral 
presentations of what you had been taught, giving multiple choice questions and 
short quizzes. 
This module has both theoretical and practical examination which form the 
summative assessments. Part of the summative assessments (continuous exams) 
are during the semester and another part is at the end of the semester. 
 
 



13. Summary description of assessment items 
 
Assessment 
Type 

Description 
of Item 

% 
Weighting 

Grading Tariff Week due 

EXM Continuous 
Written 
exam 

25  2 hours Once in 
every two 
to three 
weeks 

CWK  15    
EXM Practical 

Written 
exam 

20  2 hours  

EXM University 
scheduled 
final 
examination 

40  3 hours  

 
In order to pass the module a student must obtain a total mark of at least 50. 
 
14. Learning Session Structure  
This course is 2 hours theoretical lecture and 3 hours practical in a week. Each 
theoretical session is divided into two parts: one part is assigned to introduce 
the students with the theory behind, concepts, formulas, and topics related. The 
other part is to solve problems so that the students learn the application of the 
theory.  During the practical session several questions will be given to you, and 
you will try to solve them on yourselves, with the assistance from the instructor. 
 
15. Learning and Teaching Methods 
The following teaching & learning strategies are used within this module: 

 12×2 hours lectures 
 12×3 hours practicals 

 
16. Bibliography 
Students are advised to refer to the following textbooks for further reading:  
1. Anderson, G.M., Thermodynamics of Natural Systems. John Wiley & Sons, Inc. 
2. Nordstrom, D.K. and Munoz, J.L., Geochemical Thermodynamics. Menlo Park, 
Calif. Benjamin/Cummings Publ.  
3. A. P. Douce, Thermodynamics of the Earth and Planets, Cambridge University 
Press. 
4. Garrels, R.M. and Christ, C.L., Solutions, Minerals and Equilibria. Harper and 
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