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General

Code: 26022
Lecturer responsible:
Herrero Rodriguez, Enrique

Credits ECTS: 6
Theoretical credits: 1,32
Practical credits: 1,08
Distance-base hours: 3,6

Departments involved

= Dept: Physical Chemistry
Area: Physical Chemistry
Theoretical credits: 1,32
Practical credits: 1,08
This Dept. is responsible for the course.
This Dept. is responsible for the final mark record.

Study programmes where this course is taught

= DEGREE IN CHEMISTRY
Course type: COMPULSORY (Year: 2)

Competencies and objectives

Course context for academic year 2025-26

Chronologically, Chemical Thermodynamics is the first subject in the area of Physical Chemistry. It is taught during the third semester of
the Chemistry degree. The aim is to study the macroscopic properties of a chemical system, especially those related to the energy of
the system and its equilibrium. The main objective is to provide criteria to predicting the spontaneity of chemical processes, and the
applications of these criteria to some of the most important chemical processes. To be able to follow the subject, the concepts
introduced during the first year in Mathematics, Physics and Chemistry are required. Likewise, the concepts studied in this subject will
be applied in the rest of the subjects of the Physical Chemistry area, especially those of the third year. They will be also applied in any
area of Chemistry where reactivity is analyzed.
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Learning outcomes / Course competencies (verified by ANECA in official undergraduate and Master’s

degrees) for academic year {0}

Generic Degree Course Competences

Specific Competences:>>Theoretical

Specific Competences:>>Ability

Generic UA Competences

CG1 : Develop the capacity for analysis, synthesis and critical reasoning.

CG2 : Show the capacity for effective and efficient management/direction:
entrepreneurial spirit, initiative, creativity, organisation, planning, control, decision
making and negotiation.

CG3 : Solve problems effectively.
CG4 : Show capacity for teamwork.

CG5 : Commitment to ethics, the values of equality and social responsibility as a
citizen and professional.

CG6 : Self-learning.
CG7 : Show the capacity to adapt to new situations.

CG8 : Acquire a permanent concern for quality, the environment and the prevention
of occupational hazards.

CG9 : Show the ability to transmit information, ideas, problems and solutions to
both specialist and non-specialist audiences.

CE11 : Understand the principles of electrochemistry and its applications.

CE6 : Understand the principles of the thermodynamics and their applications in
Chemistry.

CE24 : Show knowledge and understanding of the essential facts, concepts,
principles and theories associated with the different areas of Chemistry

CE25 : Solve qualitative and quantitative problems using previously developed
models.

CE26 : Recognise and analyse new problems and plan strategies to solve them
CE27 : Interpret, evaluate and synthesise Chemical data and information.

CE28 : Recognise and implement good scientific measurement and
experimentation practices.

CE29 : Process and compute data associated with chemical information.
CE30 : Handle chemical reagents, instruments and devices safely.

CE32 : Use standard chemical instruments for identification, quantification,
separation and structural determination.

CE33 : Monitor by observing and measuring chemical properties, events or
changes, gathering the appropriate information.

CE35 : Interpret data obtained from laboratory observation and measurement.

CE36 : Prepare, present and defend scientific reports both in writing and orally in
front of an audience.

CE39 : Recognise and evaluate chemical processes in daily life.

CE40 : Relate Chemistry to other disciplines.

CGUAZ2 : Express oneself correctly, both orally and in writing, in either of the official
languages of the Region of Valencia.

CGUAA4 : Adquirir o poseer las habilidades basicas en TIC (Tecnologias de la
Informacion y Comunicacion) y gestionar adecuadamente la informacion obtenida.
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Exclusive skill taught in this course

No data
Learning outcomes (Training objectives)

No data

Specific objectives stated by the academic staff for academic year 2025-26

Students will identify the principles of Thermodynamics and, specifically, those of Chemical Thermodynamics, and apply them to
different processes. Students will determine the chemical equilibria by their associated functions. Students will identify the properties of
non-ideal systems such as real gases and solutions. Students will analyze the phase equilibria in systems with one or more
components. Students will identify the peculiarities of electrochemical reactions.
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Content and bibliography

Content for academic year 2025-26

THEORY
LESSON |: REAL GASES

1. Compressibility Factor (Z). Real gases

2. State equations for the real gas and its applicability.
3. Condensation of a gas. Critical variables

4. Law of the corresponding states.

LESSON II: REVIEW OF THERMODYNAMIC CONCEPTS

1. Work, heat, internal energy. First Law of the Thermodynamics.

2. Functions of State: Internal energy, Enthalpy

3. Second Law of the Thermodynamics. Statements. Carnot's theorem and cycle.
4. Entropy. Entropy changes in different processes.

5. Entropy and spontaneity.

6. The Third law of the Thermodynamics. Absolute entropy.

7. Molecular interpretation of entropy.

8. Gibbs Free Energy (G) and Helmholtz Free Energy (A).

9. Thermodynamic relationships of a system in equilibrium. Maxwell relationships.

10. Calculation of thermodynamic quantities in various processes.

11. Gibbs equations for multicomponent systems. Chemical potential

12. General conditions of the equilibrium and spontaneous process.

13. Chemical potential of pure substances, ideal gases, and real gases. Fugacity

LESSON llI: PHASE EQUILIBRIUM OF PURE SUBSTANCES.

1. Basic concepts. Phases and phase transitions.
2. Rule of phases.

3. Phase diagrams. Stability and phase transitions.
4. Enthalpies and entropies of phase transitions.

5. The Clapeyron equation.

6. Classification of phase transitions.

LESSON IV: VARIABLE COMPOSITION SYSTEMS

1. Partial molar quantities and mixing quantities.
2. Determination of partial molar quantities.

3. Chemical potential as partial molar quantity.
4. Gibbs-Duhem equation.

LESSON V: IDEAL AND REAL SOLUTIONS

. Chemical potential in ideal and dilute ideal solutions. Raoul's Law and Henry's Law.
. Quantities for mixtures of ideal solutions.

. Colligative properties.

. Chemical potential in non-ideal solutions: activity and activity coefficients.

. Determination of activity coefficients.

. Mixing quantities for non-ideal solutions. Excess functions.

. Electrolyte solutions.

. Chemical potentials in electrolyte solutions. Electrochemical potential.
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. Debye-Hiickel theory: mean ionic activity coefficient
LESSON VI: PHASE DIAGRAMS IN TWO COMPONENT SYSTEMS

1. Phase equilibria for liquid-gas systems: vapor pressure vs. composition diagrams and temperature vs. composition diagrams.
2. Phase equilibria for liquid-liquid systems.
3. Phase equilibria for solid-liquid systems

LESSON VIIl. CHEMICAL EQUILIBRIUM IN REAL SYSTEMS
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1. Thermodynamic equilibrium constant.
2. Chemical equilibrium in gas phase.
3. Chemical equilibrium in non-electrolyte solutions.
4. Chemical equilibrium in electrolyte solutions.
5. Chemical equilibrium in heterogeneous systems. Activity of pure solids and liquids.
6. Influence of temperature and pressure on equilibrium.

LESSON IX: ELECTROCHEMICAL EQUILIBRIUM

1. Oxidation-reduction reactions. Electrochemical systems. Faraday's Laws.
2. Batteries: nomenclature and types. Types of electrodes.

3. Potential difference at the electrode / solution interface.

4. Cell Potential. Nernst's Law.

5. Cell potential and electrode potentials.

6. Determination of thermodynamic quantities using cell potentials.

LABORATORY

. Solubility of a salt in different electrolyte concentrations: experimental verification of the Debye-Hickel law.
. Partial molar and specific volumes.

. Equilibrium and phase diagrams of single component systems.

. Solubility diagram for a ternary system.

. Thermodynamic quantities of a battery.

. Colligative properties.

. Determination of the standard potential of a cell and the mean ionic activity coefficient.
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Assessment

Assessment procedures and criteria 2025-26

The final grade for the course will be calculated using the weighted average of the following assessment tests:

Controls (70%). There will be two short online tests, on the corresponding dates indicated in advance. These tests will account for a
5% of the final grade. In addition, there will be two written exams. The first exam will account for 30% of the final grade. The date of the
first exam will be announced on UACloud well in advance. The second exam will be held during the examination period, on the official
date set by the faculty and will include the part of the sylabus not evaluated in the first exam. This second control will account for 35% of
the final grade. On the same date of the second control, the grade of the first control can be improved by taking the corresponding
exam, which is recommended for students who have not reached 4 in it.

Laboratory work (30%): The final laboratory mark will be obtained as an average of the following two marks:

= |aboratory reports (15%). The students will submit a report of the activities carried out including an analysis and discussion of the
results obtained.
= Written test at the end of the lab session (15%).

To pass the course, a minimum of 4 in the overall laboratory work (reports + test) and in the overall mark of the controls. The final grade
for those students who do not pass any of these blocks and, therefore, do not pass the course will be the minimum between their
average grade and 4.5. Failure to attend any evaluation activity will lead to a zero mark in the corresponding activity.

Attending the laboratory is compulsory for all students except those who have already passed this part in the immediately preceding
year. In this case, students who choose not to repeat the lab will keep the average mark obtained in the previous year.

Any work presented for assessment must be original. The copy or plagiarism in any assessment test will result in a grade of "0" in the
corresponding test. The department and faculty will be informed about this incident. The repetition in the conduct will be reported to the
university authorities so that legal actions can be taken according to the current legislation.

In the second evaluation period, there will be a single final exam with problems and questions whose mark will serve to replace the
average mark of the two controls. It will count for 70% of the final mark. It is also possible to improve the mark of the lab test. The
grades of the laboratory reports cannot be amended.
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Extraordinary evaluation call in December. Students who have passed the lab work in previous years, will retain their qualification of the
lab part. Students who have not passed the lab will have to take the lab test. In both cases, this part will account for the 15% of the final
mark. The remaining 85% will correspond to a written exam of questions and problems on the complete syllabus of the course.

Everything that is not specifically contemplated in this guide will comply with the provisions of the Regulations for the Evaluation of
Learning of the University of Alicante (BOUA-9-December-2015)

Description

Controls +
final exam

Laboratory
test

Short
online test

Laboratory
reports.

Criteria

There will be 2 written controls (one in the
middle of semester and another on the
scheduled date for the final exam). The grade
for this part will be the weighted average of
the marks obtained in each of them. The first
partial exam will count for 30% of the grade
and the second one for 35% of the final
grade. The grades of the first control can be
improved by an exam that will take place on
the date of the final exam.

A written test will take place at the end of the
laboratory sessions.

There will be two short online test that can
consist of short questions, questions of
multiple option or true or false questions

They will be carried out collaboratively in
groups of 3 to 10 students. Each report will
contain the objective of the practical, the
collected experimental data and the
calculations and graphs obtained, as well as
the answer to the questions posed in the lab
instructions manual.

Attendance to laboratory is compulsory for all
students. Students who have passed the lab
part in the previous year will keep the grades.

Official exam dates for academic year 2025-26

Type

ACTIVITIES OF
EVALUATION DURING
THE SEMESTER

ACTIVITIES OF
EVALUATION DURING
THE SEMESTER

ACTIVITIES OF
EVALUATION DURING
THE SEMESTER

ACTIVITIES OF
EVALUATION DURING
THE SEMESTER

Exam session Date Time Group - Classroom(s)
allocated

(C1) Pruebas 01/10/2025

extraordinarias de

finalizacién de estudios

(C2) Periodo ordinario 21/01/2026  09:00 - A1/0-06X

para asignaturas de 15:00

primer semestre

Weighting
system

65

Comments

9 HORAS.
DESPACHO
DEL
PROFESOR
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(C4) Pruebas 07/07/2026
extraordinarias para

asignaturas de grado y

master
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