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THERMODYNAMICS I

The aim of the course is to provide theoretical knowledge and the necessary computational-
methodological tools in the following three broad areas:

Determination of thermo-physical properties of pure fluids and mixtures.
Phase Equilibrium.
Chemical Equilibrium.

Introduction. Intermolecular forces. Partial molar properties.

Prediction of mixture properties. Fugacity-Applications. Mixing properties. Excess
properties.

Vapor-liquid equilibrium at low pressures: Methodology. Ideal Solutions —
Applications.

Activity coefficient: Dependence on pressure, temperature, concentration. Models for
activity coefficient calculations.

Bubble and dew point calculations. Prediction of multicomponent phase equilibrium
from binary data.

Prediction of phase equilibrium with UNIFAC.

Vapor-liquid equilibrium at high pressures.

Methods for calculation of distribution factors.

Dewpoint, boiling and flash calculations. Liquid-liquid phase equilibrium. Solid-
liquid phase equilibrium.

Chemical reaction equilibrium. Equilibrium constant calculations. Calculation of
equilibrium conversion in gas phase reactions.

Calculation of equilibrium conversion in liquid phase and heterogeneous reactions.
Factors that affect equilibrium conversion.

Phase rule law. Duhem theorem. Multiple reactions.

Conclusions - Review exercises.

S. Sandler, Chemical, Biochemical, and Engineering Thermodynamics, 5th Edition, Wiley,
2017.
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The evaluation of the students will be done:

Through a Final (written) Examination (FE), and
Through Laboratory Exercises (LE)

The final grade results as follows: Final Grade = 0.5 x (FE) + 0.5 x (LE)




