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a. Brief course description:

· Chemical kinetics and applications to elementary, composite and complex reactions

· Review of properties of ideal and real gases

· Basic thermodynamics principles and their applications to the liquefaction of gases and to the Carnot cycle

· Thermochemistry; the second and third laws of thermodynamics.
b. Course objectives:

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

· Describe and discuss the basic principles of chemical kinetics, thermodynamics, and thermochemistry.

· Apply the basic principles of calculus to the concepts in chemistry.

· Solve problems in physical chemistry from numerical, analytical, and graphical perspectives.

c. Detailed description:

· Chemical Kinetics

Rate equations for chemical reactions. Determination of reaction orders. Experimental methods. Examples of zero order, 1st, 2nd and 3rd order reactions in gas and solution phases. Energy of activation, the Arrhenius equation. Introduction to theories of gas-phase reactions: collisions theory, transition state theory. Unimolecular reaction theory. Introduction to reactions in solution and homogeneous acid-base catalysis.  (12 hours).

· Review of gases

Properties of real and ideal gases, critical constants, compressibility factor  (3 hours).

· First Law of Thermodynamics 

Heat, work, internal energy, enthalpy, thermodynamically reversible and irreversible processes, state functions, heat capacities of gases, isothermal and adiabatic expansions (5 hours).

· Thermochemistry

Hess’ Law, standard, enthalpies of formation, bond energies. (4 hours).

· Second and Third Laws of Thermodynamics

Carnot’s cycle, entropy, calculation of entropy changes, measurement of entropy, entropy and probability, Gibb’s Free energy. (6 hours).

· Practicals (60 hours)

d. Mode of delivery:  Lectures, assignments, practicals and tutorials

Assessment:  Tests, practicals and assignments (40%) and Examinations (60%)

