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Gilbert W. Castellan, Physical Chemistry (3" ed), The Benjamin/Cummings Publishing

Company, Inc. 1983.
Peter W. Atkins, Physical Chemistry (8" ed.), New York, W.H. Freeman, 2006.
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Thermodynamics (8 weeks)

 Gas laws: ideal and Van der Waals gas equations of state. Real gases. Compressibility
and viral equation, Critical phenomena. Kinetic theory of gases.

* First law of thermodynamics: definitions, work, heat, internal energy, state properties.
Energy of ideal mono-atomic gas. Definition of thermodynamics systems. Reversible and
irreversible processes.

* First law of thermodynamics: processes at constant volume and pressure. Enthalpy.
Adiabatic processes. Thermochemistry.

« Second law of thermodynamics: ASgys, ASg,r, ASypiy,. SpONtaneous processes.
Dependence of entropy on temperature, pressure, and volume. Entropy of mixing.

* Processes at constant (P, T) and constant (V, T): Gibbs and Helmholtz free energy.
Chemical potential. Dependence on temperature: Gibbs-Helmholtz equation.

» Single component phase diagram. Clausius-Clapeyron equation. Rault’s law and
colligative properties. « Chemical reactions: equilibrium constants Kp, Kx, Kc. Dependence
Kp on temperature.

Kinetics (2 weeks)

* Definitions. Rate laws. Reaction order: first and second order reactions. The dependence
of the rate of reaction on temperature: Arrhenius equation.

» Complex reactions. Mechanisms. Elementary reactions. Steady state. Chain reactions,
catalysis: Michaelis-Menten law.

Introduction to Quantum Mechanics and Spectroscopy (3 weeks)

* Definitions: wave properties, de-Broglie wavelength, the uncertainty principle. Bohr model
of the hydrogen atom, emission spectra. Schrodinger equation. Simple case: one-dimension
Schrédinger equation, quantization of energy levels, particle in the box, energy spectrum.

* Quantum mechanical treatment of rigid rotor and harmonic oscillator. Selection rules.
Molecular rotations and vibrations. Rotational, vibrational and vib-rotational spectrum of
diatomic molecules.
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