


Modes of Mass 
Transfer

Molecular 
diffusion

Convective mass 
transfer



Molecular Diffusion
• Definition: The diffusion of molecules when the whole bulk 

fluid is not moving but stationary. Diffusion of molecules is 
due to a concentration gradient. Movement of molecules 
through a stagnant fluid take place as a result of  random 
movements of these molecules “see the schematic 
diagram’. 

Due to the random path , 
molecular diffusion is 
often called random-walk 
process. 



Convective Mass Transfer

Definition: The diffusion of molecules when the 
bulk fluid is moving and diffusion of molecules 
takes place Agitator

fluid



Comparison between Convective Heat 
Transfer and Mass Transfer



Convective Mass Transfer





Mechanisms of Mass Transfer
Mass transfer occurs by two basic mechanisms which act simultaneously:      
1) molecular diffusion and 2) Convective mass transfer





Important constrain:
When the total pressure of  the system is 
constant , the net moles of A diffusing to 
the right must equal the net moles of B 
to the left. This means  



















Example 3



Schematic 

• Find the total rate of acetone in kg mol/s

Liquid Acetone Tank

N2 gas 

As = 0.6 m2

T = 290 K
kc = 0.0324 m/s



Solution



Summary

Mass transfer (Diffusion) is
defined as the microscopic
transport of one component from
a region to another under effect
of a driving force. The Diffusion is
a slow microscopic process. It can
be accelerated by agitation or
convection (macroscopic).


