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Outcomes / Objectives

BRIEF DESCRIPTION OF CONTENT
Thermodynamic and transport properties. Physical and chemical equilibria. Kinetics of chemical reactions.

Electrochemistry and surface chemistry. Photochemistry.

OBJECTIVES
1. Have knowledge of and apply the physicochemical fundamentals that allow for the interpretation of

transport phenomena in physical and chemical processes, phase equilibria and interface behaviour and
adsorption phenomena.

2. Have knowledge of and apply the theoretical-practical concepts of equilibrium chemical systems and
the kinetics and mechanism of chemical and photochemical reactions.

3. Have knowledge of and apply the transformations of chemical energy into electrical energy and vice
versa and their main industrial applications.

4. Have knowledge and interpret macromolecular physical chemistry and its main applications.
OUTCOMES

1. Be able to interpret the behaviour of fluids and determine their thermodynamic and transport
properties.

2. Be able to interpret the behaviour of phase equilibrium systems and equilibrium chemical systems and
determine their thermodynamic properties.

3. Be able to determine the reaction rate and the mechanism of chemical and photochemical reactions.

4. Be able to interpret the transformations of chemical energy into electrical energy — and vice versa —
and their main industrial applications.

5. Be able to interpret the behaviour of interfaces, the phenomena of physisorption and chemisorptions
and their main industrial applications.

6. Be able to interpret the behaviour of macromolecules in solution and in the solid state, and that of
colloidal systems and their main industrial applications.

7. Be able to apply thermodynamics and kinetics knowledge to equilibrium systems in the solution of
practical cases, proposing different strategies, evaluating possible options and providing a reasoned

analysis of the results, working both individually and cooperatively.



Syllabus

Unit 1. Fluids and transport phenomena.
Application of the kinetic-molecular theory to fluids. Thermodynamic and transport properties.

Unit 2. Multicomponent systems. Equilibrium between phases.
Partial molar magnitudes, chemical potential and fugacity. Equilibria in multicomponent systems.

Unit 3. Chemical equilibrium in non-ideal systems.
Thermodynamics of chemical equilibrium. Equilibrium in heterogeneous systems and actual solutions.

Unit 4. Chemical kinetics.
Formal kinetics. Molecular kinetics. Reactions in gas phase and in solution. Catalysis.

Unit 5. Photochemistry.
Photochemical sequences. Primary photochemical processes and their kinetics. Secondary processes.

Unit 6. Electrochemical systems.
Thermodynamics of electrochemical processes. Electrochemical equilibria. Electrochemical kinetics.

Unit 7. Thermodynamics of surfaces and adsorption.
Surface tension and surface phenomena. Thermodynamics of surfaces. Adsorption isotherms.

Unit 8. Macromolecules and colloidal systems.

Methodology

Teaching Method

Face-to-Face Teaching Hours

Classroom Lab. Computer Clinical Industrial Field

Lectures Seminars . . : . Workshops .
practice practice sessions  practice workshops practice

45 15
Student Hours of Non Face-To-Face Activities

Classroom Lab. Computer Clinical Industrial Field

Lectures Seminars . . : : Workshops .
practice practice sessions  practice workshops practice

45 45

Assessment System

General criteria

— Written essay exam

— Practical tasks (exercises, case studies or problems)
— Group assignments

— Presentation of assignments, reading...
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