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1. Catalog Description:

Principles of Diffusion and Mass Transfer between Phases, Distillation.

2. Prerequisites: CHE 311.

3. Text and supporting material: 

Unit Operations of chemical Engineering, by warren L. McCabe, Julian C. Smith, Peter Harr, McGraw-Hill, 2001.

4. Course Objectives:

At the end of the course students should be able to 

1- Understand the theory of diffusion.

2- Understand mass-transfer coefficients and film theory. 

3- Understand penetration theory of mass transfer. 

4- Compare and contrast between diffusion theories. 

5- Solve problems relevant to diffusivities.

6- Explain the experimental measurement of mass-transfer coefficients.

7- Understand mass transfer to pipes and cylinders.

8- Understand the flash distillation.

9- Understand continuous distillation with reflux. 

10-Perform material balances in plate columns.

11-Calculate the number of ideal plates by McCabe-Thiele 

      method and enthalpy concentration method.

12-Understand the design of sieve-plate columns.

13-Solve problems relevant to distillation.

14-Understand the principles of azeotropic and extractive     

       distillation.

5. Topics covered and class schedule.

weeks

 - Principles of diffusion.                                             1

 - Mass-transfer coefficients and film theory.                  1

 - Penetration theory of mass-transfer.                             1

 - Diffusion theories.                                                        1

 - Diffusivities in liquids and gases.                                 1

· Experimental measurements of mass-transfer       1

         Coefficients.

      - Mass-transfer in pipes and cylinders.                           1

      - Flash distillation.                                                          1

      - Continuous distillation with reflux.                              1

      - Material balances in plate columns.                              1


· Number of ideal plates by McCabe-Thiele

    And enthalpy-concentration methods.                          2

 - Design of sieve plate column.                                        1

 - Problem solving.                                                            1

 - Azeotropic and extractive distillation.                           1

6. Grading policies

Homework, project and students portfolio


10%

Fist exam







20%

Second exam







20%

Final exam







50%

7. Contribution Toward Meeting Professional Component.

The course introduce students to the basic principles of mass transfer operations. Diffusion theories and distillation will enable the students to understand the main  unit operations in the chemical industries. 

8. Relationship of course to program objectives.

This course prepares the student to understand plant design and process design courses, which will be covered in the follow up classes.
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