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Roll No.                         Total No. of Pages : 03 
Total No. of Questions : 09 

B.Tech.(CHE) (2011 Onwards) 
B.Tech.(Petroleum Refinary Engineering) (2013 Batch)       (Sem.–5) 

MASS TRANSFER-II 
Subject Code : BTCH/BTPC-502 

M.Code : 70522 
Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTION TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION-B contains FIVE questions carrying FIVE marks each and students 

have to attempt any FOUR questions. 
 3. SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TWO questions. 
 4. Use of Graph paper is allowed. 

 

SECTION-A 

 1. Explain Briefly :  

  (a) Concept of co-current and counter current leaching. 

  (b) Major difference between theoretical and actual plates in a column.  

  (c) What do you mean by flooding and loading in distillation column? 

  (d) Write down different type of packing used in packed column. 

  (e) What is crystallization? 

  (f) What is the basic difference in leaching and extraction?   

  (g) Write down the equation of feed line. 

  (h) What is “Entrainment”? 

  (i) What is the basic difference in Langmuir and BET isotherm? 

  (j) Short note on dependency of adsorption on temperature and pressure. 
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SECTION-B 

 2. What are the inter-related parameters that must be consider into the selection of packed or 
plate column? 

 3. 100 moles of A and B mixture containing 50% mole of A subjected to a differential 
distillation at atmospheric pressure till the composition of A in the residue is 33% 
calculate the total moles of mixture distilled. Data: Average relative volatility if 2.16.  

 4. Explain the concept of nucleation and crystal growth.  

 5. A sail solution weighing 10000 kg with 30% Na2CO3 (M.W. =106) is cooled to 293 K.  
the salt crystallizes as decahydrate, what will be the yield of Na2CO3.10H2O              
(M.W. 286.2) crystals if the solubility is 21.5 kg anhydrous Na2CO3/100 kg of total 
water? Do the following cases : 

  (a) Assume that no water is evaporate. 

  (b) Assume 3% of total weight of the solution is lost by evaporation of water in cooling.  

 6. Explain the different type of isotherm in adsorption process. 

 

SECTION-C 

 7. A mixture of benzene and toluene containing 40 mole% of benzene is to be separated to 
give a product of 90 mole% of benzene at top and a bottom product with not more than 
10 mole% benzene. Using average value of 2.4 for the volatility of benzene relative to 
toluene, calculate the number of theoretical plates required at total reflux. Also calculate 
the minimum reflux ratio, if the feed is liquid and at its boiling point. 

 8. 350 kg/hr of halibut liver is to be extracted in a counter-current cascade with ether to 
recover oil. The ether which has been partially purified contains 2% oil. The fresh liver 
contains 20% oil and to be extracted to a composition 1% oil (on solvent free basis).    
250 kg of solvent is to be used. 

  Determine :  

  (a) What % of oil entering with the liver is recovered in the extract? 

  (b) How many equilibrium stages are required? 

  (c) Calculate the mass and the direction of the total and component net flow. The 
 equilibrium data are as : 

Concentration (kg oil/kg solution) 0.0 0.1 0.2 0.3 0.4 0.5 0.6 

kg solution / kg exhausted liver) 0.288 0.368 0.44 0.51 0.6 0.71 0.87 
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 9. A 2500 kg batch of pyridine water solution, 50% pyridine, is to be extracted with 
chlorobenzine three times and each time 2200 kg of solvent is to be used. Determine the 
concentration of pyridine in the final reffinate. 

  Equilibrium tie-line data for the system water -chlorobenzine-pyridine are given below : 

Extract phase Raffinate phase 

pyridine Chlorobenzene water pyridine Chlorobenzene water 

00.00 99.95 0.05 00.00 0.08 99.92 

11.05 88.28 0.67 05.02 0.16 94.82 

18.95 79.9 1.15 11.05 0.24 88.71 

24.10 74.28 1.62 18.90 0.38 80.72 

28.60 69.15 2.25 25.50 0.58 73.92 

31.55 65.58 2.87 36.10 1.85 62.05 

35.05 61.00 3.95 44.95 4.18 50.87 

40.60 53.00 6.40 53.20 8.90 37.90 

49.00 37.80 13.2 49.00 37.80 13.20 

 

 

 

 

 

 

 

 

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any 
page of Answer Sheet will lead to UMC against the Student. 
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