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4th Semester Regular Examination 2016 - 17 

ADVANCED MASS TRANSFER 

BRANCH : Chemical (Honours) 
Time : 3 Hours 

Max Marks : 100 

Question Code : Z1097 
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) 
1.  Answer the following questions : 2 x 10 
 (a) Which  of  the  following  condition  is  feasible  for  flash 

calculation? 
i. PBUB> P >PDEW 
ii. P > PDEW 
iii. both i and ii 
iv. PBUB> P 

 

 (b) For ideal vapor-liquid system 
i. f=P 
ii. 1=ץ 
iii. f =1 = ץ 
iv. All the above 

 

 (c) Souders and Brown equation is applicable for distillation tower 
i. Pressure drop 
ii. Entrainment  
iii. Tower size  
iv. Superficial velocity 

 

 (d) The  oldest  dumped  tower  packing  material  in  substantial 
commercial use are  

i. Rasching rings 
ii. Berl saddles 
iii. Pall rings 
iv. Intalox saddles 

 

 (e) Which of the following tray gives maximum pressure drop ? 
i. Bubble cap tray 
ii. Sieve tray 
iii. Valve tray 
iv. None of these. 
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 (f) Which  of  the  following  equation  can  be  implemented  for 
number of tray calculation, when relative volatility, α≈1 ? 

i. Smokers equation 
ii. Fenske’s equation 
iii. Kremser equation 
iv. All the above. 

 

 (g) For ideal system which one is true? 
i. D≠B-1=Ɖ 
ii. D=B

-1≠Ɖ 
iii. D=B-1=Ɖ 
iv. D≠B-1≠Ɖ 

 

 (h) For ideal system, the thermodynamic non-ideality is _____. 
i. 0 
ii. 1 
iii. 2 
iv. Infinite 

 

 (i) a. Biosorption, b. Permeation, c. Ultracentrifugation, d. Kinetics 
of  a  pair  of  enantiomers.  The  application  of  the  Generalized 
Maxwell-Stefan Equations is valid for which combination 

i. a, b, c, d 
ii. a, b, d 
iii. a, c, d 
iv. b, c, d 

 

 (j) For Fick’s law  
i. DAB = DBA 
ii. JA= -JB 
iii. Applicable for multicomponent (C > 2) system 
iv. Both i and ii 

 

    
2.  Answer the following questions : 

 
2 x 10 

 (a) Write Raoult’s law for non-ideal V-L-E system.  
 (b) Using Antoine equation, find boiling point of water. Use Antoine 

constants; A=18.30, B= -3816.45 and C= -46.129. 
 

 (c) Write the four steps for bubble point temperature calculation.  
 (d) Flash calculation is based on which two assumptions ?  
 (e) What are the favorable characteristics of the packed materials 

used in gas absorption? 
 

 (f) Mention  different  types  of  tray  efficiencies.  When  point  and 
stage efficiencies become identical ? 

 

 (g) State Maxwell-Stefan relation.  
 (h) State  differences  between  elastic  collision  and  inelastic 

collision. 
 

 (i) Write  the  final  relation  between Fick’s  diffusivity  and  Maxwell-
stefan’s diffusivity. 

 

 (j) What is NRTL model? 
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Part – B (Answer any four questions) 
3. (a) Define volatility. How it is affected by operating parameters like 

temperature,  pressure  and concentration  of  a  multicomponent 
system? 

 
 

04 
 (b) State  five  different  flow  patterns  that  can  be  organized  on 

bubble cap plates. 
 
03 

 (c) What  do  you  mean  by  a  cascade?  Explain  briefly  different 
cascade  configurations  that  can  be  possible  in  a  separation 
process. 

 
 

08 
    
4. (a) A liquid mixture contains 50% pentane (1), 30% hexane (2) and 

20%  cyclohexane  (3)  (all  in  mole  %),  At  T  =  126.85°C,  the 
pressure  is  gradually  decreased.  What  is  the  bubble  pressure 
andcomposition of the first vapour that is formed?Assume ideal 
liquid mixture and ideal gas.  
 

A1=3.97786; B1=1064.840; C1=-41.136 
A2=4.00139; B2=1170.875; C2=-48.833 
A3=3.93002; B3=1182.774; C3=-52.532 

 
 
 
 
 
 
 
 
05 

 (b) Derive Richford-Rice (basic) flash equation and find∑ . 10 

    
5. (a) A 100 kmol/h of feed containing 40 mol % benzene, 35 mol % 

toluene  and  25  mol  %  ortho-xylene  is  flashed  in  a  flash  drum 
(F.D)  which  is  at  a  pressure  101.325  kPa  and  temperature 
385°K. Determine (1) the flow rate of vapor stream, (2) the flow 
rate  of  liquid  stream,  (3)  composition  of  vapor  stream  leaving 
the  F.D,  (4)  composition  of  the  liquid  stream  leaving  the  F.D. 
The system obeys Raoult’s law. 
 

Organic A B C 

Benzene 15.9009 -2788.511 -52.35 

Toluene 16.0138 -3096.521 -53.699 
O-Xylene 16.1155 -3395.55 -59.45 

 

 
 
 
 
 
 
 
 
 
 
 
10 

 (b) What are the factors affecting the pressure drop over the plate 
in a distillation column ? Define flooding velocity. 

 
05 

6. (a) Derive generalized Fick’s law showing the relation between flux 
and diffusivity. 

 
10 

 (b) Illustrate Generalized Fick’s law in Matrix format. 05 
    
7.  The  Maxwell-Stefan  diffusion  coefficients  for  three  binary  gas 

pairs at a temperature of 273 K and a pressure of 101 kPa are 
listed below: 
Oxygen-Nitrogen      Ɖ = 18.1 mm2

/s 
Oxygen-Carbon monoxide  Ɖ = 18.5 mm2/s 
Nitrogen-Carbon monoxide  Ɖ = 17.7 mm2

/s 
Investigate  the  structure  of  the  Fick  matrix  [D]  for  the  ternary 
system oxygen (1)-nitrogen (2)-carbon monoxide (3). 
Given, x1=x2= 0.3, x3=0.4. 

 
 
 

 
 
 
 
 

15 
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8.  Derive  the  equation  which  will  establish  diffusion  in  non-ideal 

fluids. Then derive the Max-well Stefan equations for non-ideal 
fluids in matrix formulation. 

 
 

15 
    
9. (a) Prove,  Z (Height) =  HTU  × NTU  in a packed power.  Consider 

overall  gas  phase  mass  transfer  coefficient  as  controlling 
factor. 

 
 

05 
 (b) A mixture containing 10 % (mole) solute and rest inert is fed to 

a packed tower in which 85 % of the solute is absorbed. Solute 
free water used for absorption contains 5 % (mole) solute when 
it leaves the tower at the bottom. If the equilibrium relationship 
is Ye=0.05Xe and Hy=0.5 m and Hx=0.4 m, what is the height of 
the packed section? 

 
 
 
 
 

10 
    
    -------------------  

 

bput question papers visit http://www.bputonline.com

www.bputonline.com

www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com

