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B.E./B.TECH Degree Examination, December 2020 
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CH16604- MASS TRANSFER II 
(Regulation 2016) 

Time: Three hours                                                                                   Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. For highly viscous liquid which type of absorber is preferred:  

(a) U-tube          (b) Centrifugal  
(c) Plate tower   (d) Packed column 

2. If the slope of the feed operating line is 90o then the number of moles of saturated liquid 
resulting in stripping section for each mole of feed introduced is:  
(a) -0.5              (b) 0  
(c) 0.5               (d) 1 

3. With respect to plait point which of the following is true: 
(a) It is at the maximum value of A on the solubility curve  
(b) It is not ordinarily at the maximum value of A on the solubility curve  
(c) It is at the maximum value of B on the solubility curve 
(d)  It is not ordinarily at the maximum value of B on the solubility curve  

4. The separation limit for a membrane is determined by the lowest ___________ that can be 
separated. 
a) Fractional weight    b) Molecular weight  
c) Ion weight               d) Mass  

5. Justify the importance of maintaining an isothermal conditions in an absorption column. 
6. Comparing Ponchon-Savarit method with McCabe-Thiele method, suggest which method 

provides a quick estimation of number of stages required for separation. 
7. Discuss about the significance of selectivity in selection of solvent for extraction. 
8. Analyze the effect of pH on adsorption. 

 
PART B - (4 X16 = 64 marks) 

09. (a) 500 m3 h-1 of a gas at 60 mm Hg, 308 K and containing 3% by volume of 
toluene is absorbed using wash oil as an absorbent to remove 95% toluene. The 
wash oil enters the tower at 308 K, contains 0.5 mole% toluene and has an 
average molecular weight of 250. The wash oil rate used is 1.5 times the 
minimum. At 308 K, given the vapor pressure of toluene as 110 mm Hg, 
calculate the weight of wash oil and the number of theoretical stages required.  

(16) 
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(OR) 
 (b) An air-ammonia mixture containing 5 mol % ammonia enters a packed tower at 

the rate of 500 kmol h-1 m-2. It is necessary to recover 95% of ammonia using a 
liquid flow rate of 1.5 times the minimum. Estimate the height of the packing 
needed for this operation using appropriate assumptions. HTU is 0.25 m and 
equilibrium relation is given by y=1.08x where x and y are mole fractions of 
ammonia in liquid and vapor respectively.  

(16) 

 
10. (a) A continuous fractionating column is to be designed to separate a binary mixture 

containing 40 mol% A and the rest B to give an overhead product containing 95 
mol% A and residue of 98 mol% B. If the column operates at 1.5 times the 
minimum reflux ratio, calculate the number of theoretical plates required and the 
location of the feed plate. Assume that the feed is 40% liquid and 60% vapor 
and the relative volatility is 1.8. 

(16) 

(OR) 
 (b) It is desired to separate a mixture containing 40 mol% A and 60 mol% B by 

distillation at 760 mm Hg. The distillate should contain 95 mol% A and residue 
96 mol% B. The feed enters the column at its boiling point and the reflux ratio 
is 2.5 times the minimum. Calculate the number of stages required based upon 
the following equilibrium data where x and y are mole fractions of A. 
x   0.08     0.185   0.251   0.335   0.487   0.651   0.914  
y   0.233   0.428   0.514   0.608   0.729   0.840   0.963  

(16) 

 
11. (a) Applying material balance principles derive an expression for the number of 

stages required for  separation by multi-stage cross current extraction. 
(16) 

(OR) 
 (b) Applying material balance principles and using N vs x, N vs y and x vs y 

diagram explain the procedure for determining the number of stages for a 
specified final concentration for a multistage counter current leaching operation. 

(16) 

 
12. (a) Elaborate on membrane processes involved in the production of fresh water 

from sea. 
(16) 

(OR) 
 (b) Elaborate on various isotherm models used to explain adsorption phenomena. (16) 


