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Occurrence on curriculum: 05, 13, 50, 56

Pre requirement: QF431 ou QF335 ou QF331

Summary: Kinetic theory of gases: barometric equation, Maxwell-Boltzmann Law for velocity
distribution; intermolecular potential. Chemical kinetics: rate equations; homogeneous and
heterogeneous catalysis; fast reactions, molecular dynamics concepts. Electrochemistry: conductivity
of solutions, Ostwald's Law; ionic equilibrium; thermodynamic properties; activity coefficients;
Debye-Hiickel theory; cells and electrochemical reactions; passivation and corrosion.

Program:

I. Chemical Equilibrium

Gas-phase reactions; reaction progress.
Condensed phase reactions.
Electrolyte solutions. Activities.

I. Electrochemistry - Reactivity of metals

Cells, standard EMF, Nernst Equation, relationship between EMFs, deltaG, deltaH, and deltasS,
electrode potential and applications.
Arrhenius and Debye-Hickel theory; D-H limiting law; ionic conductivity.

I1l. Chemical Kinetics

e Reaction rate, average and instantaneous velocities; empirical kinetic laws, temperature effect.

e Integrated equations, half-life.

e Mechanisms: Elementary, reversible, irreversible, and consecutive reactions; equilibrium detail
ratio; steady-state and other approximations.

e Homogeneous and heterogeneous catalysis.

e Polymerization reactions, radical, photochemical, enzymatic (Michaelis-Menten).

IV. Kinetic Theory of Gases

e Kinetic energy and temperature.

e Velocity distribution (Maxwell-Boltzmann), Brownian motion, diffusion.
e Collision frequency, mean free path, cross-section.

e Relationship between reaction rate, collision rates, and collision energy.




e Notions about the activated complex theory.
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