
CHE 314 Mass transfer operations           Date: 2006 
 
Instructor:  Anis H. Fakeeha Total credits: 3 Lecture Cr: 3 Lab Cr: 0 Recitation Cr: 1 
Pre Req(s): CHE 312 Co Req(s): 
Contribution to professional component: Math and Basic science Cr: 1 Engineering Cr: 2 General Education Cr: 0 
Catalog Data:  
Familiarize the students with basic concepts of mass transfer by diffusion ,convection and interface mass transfer . Mass transfer operations involve separation 
processes such as absorption , adsorption , ion exchange will be discussed and design of packed bed absorption column will be covered.  
Textbook:  
1-Geankoplis ,G.J.: Transport processes and Unit Operation , Alyn and Bacon ,latest ed. 
2- Treyball ,R.E. “ Mass transfer operations “ . Mc Graw hill ,NY 1980 
 
Topics covered 
1. Concept of mass transfer operations and its role in separation processes (5 classes). 
2. Molecular diffusion ; General law for diffusion and convection, equimolar counter diffusion, transfer across stagnant layer ,effect of changing area (7 classes)
3. Diffusion coefficient estimation in gases and liquid , diffusion in solid ( permeate membrane , packed bed, catalyst & capillary ) (7 classes) 
4. Numerical methods for steady state  molecular diffusion in two dimension. (2 classes) 
5. Convective mass transfer , general equation ,mass transfer coefficient concept , dimensionless analysis ,mass transfer correlations ,analogy between heat, 

mass and momentum transfer (9 classes)  
6. Interface mass transfer ; Two resistance theory, Relationship between overall and individual mass transfer coefficients (5 classes) 
7. Mass transfer equipment ; Spraying column ,Bubbling column and packed bed column ( properties, loading ,flooding, channeling)  (3 classes) 
8. Design of Packed bed absorber ( e.g. for continuous mass transfer operation ion – exchange , adsorber  )  (5 classes) 
 
Objectives a b c d e f g h i j k  L M
1. Introduce student to separation processes and its role in chemical industries .   3       3 3  3  
2. Explain the diffusion concept and use Fick’s law to predict flux 3    3      3  2  
3. Calculation of diffusion coefficient ; for real and ideal gas as well mixture of gases, in liquid and 
the effect of solid presence on flux and diffusion coefficient for the above cases 

3 1   3          

4. Apply numerical methods to calculate flux 3    3          
5. Explain convection concept and its law ,using dimensional analyses to obtain mass transfer 
correlations , analogy between heat , mass and momentum transfer  

3 1   3      3  2  

6. Defining overall mass transfer coefficient and apply the two resistance theory for two phases 3 2   3          



7. Explain the different mass transfer equipment and their advantages and disadvantages 3 2   3     3 3  3  
8. Calculating height and diameter of the column ,  basic design equation, operating line, (HTU) 
Height of transfer unit, (NTU) Number of transfer unit  

3    3      3    

 
 
 
 
 
a. Ability to apply knowledge of math, engineering, and science. 
b. Ability to design and construct experiments. 
c. Ability to design a system, component, or process. 
d. Ability to function on multi-disciplinary teams. 
e. Ability to identify, formulate, and solve engineering problems. 
f. Understanding of professional and ethical responsibility. 
g. Ability to communicate effectively. 
h. …broad education … to understand the impact of eng. solutions in a global and societal context. 
i. Recognition of the need for and ability to engage in life-long learning. 
j. Knowledge of contemporary issues. 
k. Ability to use techniques, skills, and modern engineering tools necessary for engineering practice. 
L. Quickly contribute in their focus area. 
M. Team contributors. 
 
 
Key: 3: strong 2: moderate 1: weak 


