
  

UNIT:5 MASS TRANSFER 

 

Definition: 

Transfer of mass as a result of particle concentration difference in a mixture. 

Air is a mixture of various gases. Whenever we have a multi component system with a 

concentration gradient, one constituent of the mixture gets transported from the region of 

higher concentration to the region of lower concentration till the concentration gradient 

reduces to zero. This phenomenon of the transport of mass as a result of concentration 

gradient is called 'Mass Transfer'. 

 

Difference of Heat transfer and Mass Transfer 

 
Heat Transfer Mass transfer 

 

Temperature Gradient a Concentration Gradient 
 

Occurs from higher temperature to 

lower temperature 

b Occurs from higher Concentration to lower 

concentration 
 

 

 

 

Modes of Mass Transfer 

 
There are basically three modes of mass transfer: 

i. Diffusion mass Transfer 

occurs due to concentration difference 

Transport of matter in microscopic level 

Occurs between higher concentration and lower concentration 

Eg. Osmosis, Reverse osmosis, Leakage of air from automobile and leakage of LPG from tanks 

ii. Convective Mass Transfer 

occurs due to concentration difference and velocity 

Concentration of particles at its surface differs from its concentration in a gas moving 

over the surface 

Eg. Drying of clothes, evaporization of water from swimming pool. 

iii. Phase change Mass Transfer 

occurs due to simultaneous effect of convection and diffusion mass transfer 

Eg. Burnt gases from chimney rise by convection and then mixes with air by diffusion 



  

 
 

Problem 1: 

The composition of dry atmospheric air on a molar basis is 78.1% N
2
, 20.9% O

2
, and 1% Ar. 

Neglecting other constituents, Assuming atmospheric pressure 1bar and tempe 

Find the mass fractions of the constituents of air. 
 

 



  

 
 

 

 
 

The molar flux (Rate of Mass transfer) is directly proportional to concentration difference 

and inversely proportional to separation. 

 
 

 

where, D 
ab 

2 

= Diffusion coefficient or Diffusivity (m /sec) 

And C
a 

= concentration or molecules per unit volume of the particles 

= Solubility x Pressure 



  

2 

A = Area through which the mass is flowing in m 

-ve sign indicates that the diffusion takes place in the direction opposite to that of increasing 

concentration 

 
Types of Diffusion Mass transfer 

 
 

 

 
Problem 2: 

 
Hydrogen diffuses through a plastic membrane of 1mm thick. The molar concentration of 

hydrogen on either side of the plastic membrane are 0.02 kg- mol/m3, 0.005 kg- mol/m3. 

Diffusion coefficient of H2 through plastic 10-9 m2/sec. determine molar flux and mass flux. 

 



  

Problem 3: 
 
 

mm and wall thickness 2.5 mm. The diffusivity of oxygen through the rubber tube is 0.21 x 10-9 

m2/sec and the solubility of oxygen in rubber is 3.12 x 10-3 kg. mole/m3 bar. Find the loss of 

oxygen by diffusion / m length of the pipe. Molar proportion of oxygen in air is 21%. 

 

 



  

 

 

 

Problem 4: 

 
Ammonia and air experiences diffusion through 3 mm diameter, 20 mm long pipe. Total 

 

 

 

 

 



  

 

 



  

Problem 5: 

 
Two large tanks, maintained at the same temperature and pressure are connected by a 

circular 0.15 m diameter direct, which is 3 m in length. One tank contains a uniform mixture of 

60 mole % ammonia and 40 mole % air and the other tank contains a uniform mixture of 20 

mole % air and the other tank contains a uniform mixture of 20 mole % ammonia and 80 mole % 

air. The system is at 273 K and 1.013 x 105 Pa. Determine the rate of ammonia transfer between 

the two tanks. Assuming a steady state mass transfer. 

 

 

 



  

 
 

 

 

 

 

Assumptions: 
 

Water vapor and air behaves as ideal gases 
 

System is held at isothermal conditions 
 

Evaporation Process is steady 

 



  

 

 



  

 

 



  

 

 



  

Covective Mass Transfer 

Definition: 

Mass transfer between surface and liquid / gas due to concentration difference. 

 

 

 

 
 



  

 
 



  

 

 



  

 


