THERMODYNAMICS (Level 2, 3 CU)

a.  Brief Course Description

This course covers the following topics: free energy, intensive and extensive state functions, the concept of chemical potential, chemical equilibria, the phase equilibria, thermodynamics of mixing, colligative properties of solutions, and statistical thermodynamics

b.  Course Objectives

At the end of the course, the student is expected to:

· Predict chemical processes basing on thermodynamic principles 

· Relate the properties of a system to the energy transfers within individual particles

· Apply the laws of thermodynamics on a molecular level.

c.  Detailed Course Description

Free energy (3 hours)

· relationship to other state function

· variation with temperature and pressure

· Gibbs-Helmholtz equations.

Intensive and extensive state functions
 (2 hours)

· partial molar quantities and their measurement.

     The concept of chemical potential (4 hours)


· Dependence of chemical potential on pressure and mole fraction.

· Non-ideal gases: fugacity and its measurement.

Chemical equilibrium (3 hours)

· reaction isotherm, equilibrium constant, Van’t Hoff equation

· Factors affecting position of equilibrium: Le Chatelier principle. Thermodynamic conditions for equilibrium between phases. Clausius - Clapeyron equation

The phase equilibria (6 hours)

· The phase rule

· One-component systems: water, sulphur.

· Two component systems: 

· Solubility of gases in liquid, Henry’s Law, effect of temperature on solubility, ideal solubility of non-ionic solids in liquids.

· Phase diagrams for two component solid-liquid systems. 

· Introduction to three-component

Thermodynamics of mixing (6 hours)

· Homogenous liquid mixtures

· Raoult’s law and its deviations

· Partial miscibility, Immiscibility, partition between solvents.

· Boiling point Vs composition diagrams, Steam distillation. 

· Choice of standard states for non-ideal solutions. 

     Colligative properties of solutions: (9 hours)

· vapor pressure lowering, elevation of boiling point, depression of freezing point, osmotic pressure

Statistical Thermodynamics:
 (9 hours)

· Thermodynamic and Non-Thermodynamic properties, 

· Microstates, configurations, ensembles, 

· relationship between thermodynamic probability and entropy, 

· Boltzmann distribution law and molecular energy levels, 

· statistical interpretation of Second and Third Laws of Thermodynamics.

Lasers

· Properties of lasers, use of lasers in chemistry.  (3 hours).

d.  Mode of Delivery

Lectures, assignments and tutorials

Assessment 

Tests and assignments (30%) and examination (70%)

