Topics in Physico-Chemical Hydrodynamics and Electrodiffusion (A)SYLLABUS

2 credits

I  FUNDAMENTALS OF CONTINUUM TRANSPORT

General conservation law, hyperbolic and parabolic diffusion, local mechanical
equilibrium, friction theory of diffusion, osmosis, swelling, electric conductance,
conductivity of dilute suspensions.

Sparse particle movement in a constant force field, sedimentation under gravity,
hindered settling.

Adsorption and ion exchange column.

Kinetics of the first order phase transitions: Ostwald ripening, morphological
instability.

Il CONVECTIVE DIFFUSION

1.

2.

Forced Convection

Diffusion layer

Convective diffusion in a thin channel — reduction to
one-dimensional diffusion, heat flux curving.

Taylor dispersion in a channel.

Free Convection

Thermal Rayleigh-Benard and Marangoni convection, the Boussinesq approximation,
the Boycott effect in sedimentation in an inclined channel.
The loop model of thermal convection.

Il ELECTRO-DIFFUSION - PROTOTYPE OF DIFFUSION IN A VARIABLE

FORCE FIELD

Basic notions: electro-dialysis as a prototypical electro-diffusion phenomenon, local
electro-neutrality, local electro-diffusion equilibrium

2. Quasi-equilibrium electric double layer, perm-selectivity.

3. lon exchange as a non-linear diffusion process; steady-state ionic current,
concentration polarization; non-equilibrium electric double layer, extended space
charge.

4. Electro-convection in electrolytes: bulk electro-convection; equilibrium, quasi-
equilibrium and non-equilibrium electro-osmosis; non-equilibrium electro-osmotic
instability; electro-osmotic oscillations.
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