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Goal of understanding mass transfer;

~ Mathematical models for chemical engineering process involving mass transfer system
Basic principles (conservation law, Fick’s law, et al.)
Rate equations & Empirical equations

~ Knowledge of basics
Multi-component system and binary or more species: concentration
Thermodynamics and phase equilibria: chemical potential, enthalpy, activity coefficient,

distribution coefficient, and partial molar property

Transport phenomena: mass balance, diffusion and convection

Mass transfer system;
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Driving forces of mass transfer
- concentration gradients
- electrical potential gradients
- pressure gradients

- centrifugal fields

Examples of mass transfer process;
- coffee, perfume, water evaporation and humidity
- removal of pollutants, stripping of gases, neutron diffusion within nuclear reactor
chemical/biological reaction
- multi-component distillation, absorption, extraction, evaporation and condensation
- heterogeneous catalyst, ion exchange and adsorption
- sedimentation and ultracentrifugation
- electrolysis, dialysis, electrodialysis

- filtration, membrane gas separation, pervaporation, reverse osmosis, ultrafiltration

Mechanism of mass transfer; minimizing concentration differences
- diffusion : mass transfer by molecular movement
- convection : mass transfer by bulk motion of multi-component fluids

- dispersion : mass transfer by rapid motion of multi-component fluids



