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I. Principles of diffusion 

1. Applications of mass transfer, more important diffusion processes. Batch and continuous 

operation. Continuous and stagewise contact. Equilibrium stage. 

2. Theory of diffusion, Fick’s 1st law. Analogy with momentum and heat transfer.  

3. Equimolar counterdiffusion. One way (unimolar) diffusion. 

4. Prediction of diffusivities for gases, influence of pressure and temperature. Chapman-Enskog 

equation. 

5. Mass transfer coefficients (ky,kx,kg,kc). Theory of film. Effect of one way diffusion. 

6. Two-film theory. The rate of mass transfer. Relation between the overall (Ky) and film transfer 

coefficients (kx, ky). 

7. Determination of mass transfer coefficients. Measurement: wetted wall column. Correlations, 

Sherwood-number. 

II. Distillation 

1. Vapour-liquid equilibrium of ideal mixtures. Relative volatility. Temperature-composition (T-

x,y) and y-x equilibrium diagrams of ideal and azeotropic (minimum and maximum boiling 

point) mixtures.  

2. Distillation methods. Flashing, total and component material balance equations.  

3. Rectification. Determination of the number of theoretical plates (McCabe-Thiele method). 

Heat condition of feed (q). Heat balance of the column. 

4. Total reflux, minimum number of plates. Minimum reflux ratio. Optimal reflux ratio.  

5. Differential distillation, Rayleigh-equation.  

6. Plate efficiencies (average (column) and Murphree). 

7. Types of plates (bubble cap, sieve, valve, turbogrid).  


