Nonlinear Dynamical Aspects of Electrochemical Systems
001-2-4049 (3 credits)
Prof. Arik Yochelis

The course is planned to lay dynamical systems foundations and to extend the standard (and old)
knowledge of electrochemical systems towards modern applications.

Prerequisite: Basic Calculus, Basic Chemistry, Introduction to Ordinary and Partial Differential Equation.

Lectures/Exercises/Credit: 3 weekly lecture hours, 3 credit points.

Syllabus:
e Electrochemistry

e Fundamental electrochemical concepts, such as over-potential, charge transfer, (non) Faradaic
reactions, thermodynamics, Kinetics, electrical diffuse layer, etc. .

e Theory of mass and charge transport in a fluid medium.

e Charge transfer at the fluid-solid interface: reversible and irreversible reactions.
e Charge dynamics in non- aqueous oil-water-surfactant media.

e Introduction to dynamical systems.

e Electrochemical oscillations and non-monotonic I-V relations.

e Empirical methods: potential step, potential sweep, thin layer electrochemistry, rotating disk
electrode, impedance spectroscopy.

e Numerical methods and simulations.
Applications
e Bulk heterojunction photovoltaics, such as excitonic (organic) solar cells.
e lonic liquids.
e Flow batteries.

e Colloidal systems.
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Grade: midterm project (40%), final project + formal presentation of the project (60%).
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