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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right-hand margin indicate marks. 

Assume suitable notations and any missing data wherever necessary. 
Answer all parts of a question at a place. 

 
Part – A (Answer all the questions) 

Q1.  Answer the following questions : (2 x 10) 
 (a) Which of the following is a counterion for transport through a 

perfluorosulphonic ion exchange membrane? 
i. Na+ 
ii. Cl- 
iii. HSO4

- 
iv. All of these 

 

 (b) If the ideal separation factor of a mixture of A and B is α*
AB =1, the actual 

separation factor should be: 
i. αAB = 1 
ii. αAB<1 
iii. αAB>1 
iv. αAB = 0 

 

 (c) Which type of membrane is used in dialysis? 
i. Porous 
ii. Non-porous 
iii. Microporous 
iv. None of these 

 

 (d) Which of the following is a unit of ‘resistance to solvent flow through a gel 
layer’ ? 

i. kg/m2 
ii. m-1 
iii. m-1 s-1 
iv. m-1 s 

 

 (e) Which of the following is a good polymeric material for the preparation of an 
asymmetric UF membrane ? 

i. Polysulphone 
ii. PDMS 
iii. PTFE 
iv. All of these 

 

 (f) How does solute rejection change with rise in pressure ? 
i. Decreases 
ii. Increases 
iii. Remains same 
iv. None of these 
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 (g) Which of the following problems are typical of a CA membrane used for RO? 

i. Concentration polarization 
ii. Biological attack 
iii. Hydrolysis under acidic or alkaline condition 
iv. Attack by free chlorine that may be present in water 

 

 (h) Which of the following techniques yields a membrane of narrow pore size 
reduction? 

i. Film stretching 
ii. Track etching 
iii. Phase inversion 
iv. Both i and ii 

 

 (i) A polymer solution for membrane casting should be degassed and freed 
from particles in order to : 

i. Avoid defects in the membrane formed 
ii. Improve the flow properties of the casting solution 
iii. Prepare a microporous membrane 
iv. None of these 

 

 (j) Arrange the following membrane processes in ascending order of solute 
particle size: 

i. RO 
ii. NF 
iii. UF 
iv. MF 

 

    
Q2.  Answer the following questions : (2 x 10) 

 (a) What are the membrane materials used for preparation of membranes?  
 (b) Why the prevailing osmotic pressures in UF and MF are low enough than 

RO and NF? 
 

 (c) Differentiate between isotropic membrane and anisotropic membrane.  
 (d) Cite few applications of UF in biochemical industry.  
 (e) How does temperature affect solvent flux and solute rejection?  
 (f) Define membrane separation with  simplified schematic  diagram.  
 (g) What is the use of permporometry?  
 (h) Define LRV in context with microbial challenge test in microfiltration.  
 (i) What is the difference between extracorporeal and intracorporealdialysis ?  
 (j) Cite few problems usually encountered in a conventional pervapouration 

unit. 
 

    
  Part – B (Answer any four questions)  

Q3.  Write in detail at least five methods of membrane manufacturing processes. (15) 
    

Q4. (a) Derive flux equation for ultrafiltration. (8) 
 (b) A feed solution containing a whey protein is to be concentrated from 0.01(M) 

to 0.1(M) concentration by an ultrafiltration unit. The process is being carried 
out at 25⁰C. The solute rejection is 95%. If the upstream pressure is 4.2 atm 
(gauge) and the downstream pressure is essentially atmospheric, find out 
the effective pressure driving force at the start and at the end of the 
operation. Find also the percentage reduction of the solvent flux at the end 
of the operation. Effect of concentration polarization may be ignored. 
 

(7) 
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Q5. (a) Briefly describe the classification of synthetic membranes. (8) 
 (b) Write down the applications of reverse osmosis process. (7) 

Q6. (a) Write down the basic principles and advantages of pervaporation process. (7) 
 (b) Write in detail the advantages, disadvantages, and major areas of 

application by using membrane separation processes. 
(8) 

    
Q7. (a) Draw neatly the four different types of membrane module and explain briefly 

their operation. 
(8) 

 (b) How concentration polarization used in reverse osmosis system ? (7) 
    

Q8. (a) Write mass transfer process in dialysis. (5) 
 (b) A dialysis process is being designed to recover a certain solute from dilute 

solution having solute concentration 2.0×10-2 kg mol/m3 through a membrane 
to a solution having solute concentration 0.3×10-2 kg mol/m3. The membrane 
is 1.59×10-5 m thick. The distribution coefficient is 0.75; diffusivity of solute 
through membrane is 3.5×10-11 m2/s. The mass transfer coefficients in the 
upstream and downstream are 3.5×10-5 m/s and 2.1×10-5 m/s respectively. 
Calculate: 

i. The individual resistance, total resistance, and the total percent 
resistance of two films 

ii. The flux at steady state and the total area in m2 for transfer of 0.01 kg 
mol solute/h. 

(10) 

    
Q9.  Write short notes on : (5 x 3) 

 (a) 
(b) 
(c) 

Ultrafiltration 
Homodialysis 
Bulk liquid membrane 
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