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Q1 (a) What is the value of ‘q’ for saturated liquid and saturated vapour feed? [2] 
 (b) A mixture of benzene and toluene of 50 mole % each is flash distillate at 1 atm pressure. 

The feed is heated to a temperature to flash 40% of it. What will be the composition of 
vapor and liquid leaving the flash chamber? Relative volatility is 2.45. 

[3] 

    
Q2 (a) Draw the temperature concentration diagram at constant pressure with its significance. [2] 
 (b) Draw a labeled diagram of a distillation column with reflux. [3] 
    
Q3  A plant must distill a mixture containing 75 mole % methanol and 25 mole % water. The 

overhead product is 99.9 mole % methanol and bottom product is 0.2 mole % methanol. If 
q = 1.5, α = 3.32 and RD is 1.4, calculate, (a) minimum number of theoretical plates. 

 

[5] 

    
Q4  Adsorption of an enzyme on cellulose follows Langmuir model. The maximum uptake is 70 

mg/g adsorbent. Half of this maximum at the solution concentration of 50 mg/L of 
enzyme. We have 1.5 L of feed containing 220 mg/L of enzyme. How much cellulose do 
we need to add to obtain 90% recovery of the enzyme? 

[5] 

    
Q5 (a) Write the equation of the Langmuir and Freundlich adsorption isotherm models. [2] 
 (b) Write a note on different adsorbents used in practical purpose. [3] 
    
Q6 (a) Write the difference between isopycnic and rate zonal gradient centrifugations. [2] 
 (b) If bacterial cell debris has Gt = 54 ×106 sec, and the centrifuge bowl diameter is of 10 cm, 

what centrifuge speed is needed to effect a full sedimentation in two hours. 
[3] 
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