CH-333 Advanced Physical Chemistry

Credit Hours: 3-0

Pre-requisite: Nil

Course Objectives

1. This course will provide the students with an extensive theoretical
knowledge about different kinetic theories of gases, chemical kinetics of
third order reactions as well as the comparison between classical and
guantum mechanics, And application of Schrodinger wave Equation for
particle in one-dimensional box. Student will also be able to understand the
electrochemistry and its application.

Contents

2. Photochemistry. Principles of photochemistry. Laws of photochemistry.
Einstein’s law of photochemical equivalence. Rates of intramolecular
processes. Chemical reactions and their quantum yields. Hydrogen —

bromine and hydrogen — chlorine reactions.

3. Statistical Thermodynamics. Microstates, macrostates, and multiplicity,
Maxwell-Boltzmann statistics, Fermi-Dirac and Bose-Einstein statistics

(introductory level only), partition function

4. Quantum Chemistry. Limitation of classical mechanics, Wave and
particle nature of matter, de Broglie’s equation, Heisenberg’s uncertainty
principle. Schroedinger wave equation and its solution for particle in 1-

dimentional box. Concept of quantization of energy.

5. Electrochemistry: An introduction to electrochemistry, chemical
reactions and redox potentials, electrochemical cells and types of
electrodes. Nernst’'s equation and its application, cell potential and
thermodynamics. Electrode potential, liquid junction potential,
transference number. lons in aqueous solution. lonic activity and Debye

Hackel theory..

Course Outcomes

On successful completion of the course the student will be able to:
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Explain the behavior of gases while using kinetic molecular theory.

Explain several thermodynamic quantities and their applications in
Chemistry.

Explain the chemical kinetics of third order reaction with effect of different
reaction conditions.

Use fundamental concepts of quantum mechanics to solve different

problems inChemistry
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