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(Attempt any five questions) 

Q 1. (i) Calculate the number of degrees of freedom for water at triple point. 

(ii) Enlist different tray efficiencies used in distillation tower. Define Murphree tray 
efficiency. 

(iii) Define the following terms (a) Sherwood number and (b) Peclet number 

(iv) For packaging a food material at 30°C, 0.15 mm thick polyethylene film is used. If the 
partial pressure of02 outside the package is 0.21 atm and inside it is 0.01atm, calculate 
the diffusion flux of 0 2 at steady state. Given permeability (PM) of the film= 4.17 x 1 o· 
12 m3 solute (STP)/s.m2.atm/m). Assume that the resistance to diffusion outside the film 
and inside are negligible compared to the resistance of the fihn. 

(v) Locate the q line pictorially for the following feed conditions in a distillation column: 

a. liquid + vapor 
b. saturated vapor 
c. liquid below boiling point 
d. liquid at boiling point (2 X 5 = 10] 

Q 2. A. Explain water-salt phase diagram and 

a. Discuss how the solubility of a salt varies with temperature in the solubility curve. 

b. Show the eutectic temperature on the phase diagram [5] 

B. A mixture of C02 and 0 2 gas is contained in a pipe at 22°C and a constant pressure of I 
atm. At one end of the pipe at point 1 the partial pressure of C02 is 0.80 atm and at the 
other end 0.5m apart (from point 1) the partial pressure is 0.15 atm. If diffusion 
coefficient-of COr02 mixture is 0.125 x 10-4 m2/s, calculate the flux of C02 at steady 
state. [5] 

Q 3. a) Explaining the working principle, derive an expression for determining the height of a 
packed bed, counter current water cooling tower. [5] 

b) Mango flavour is being absorbed from a mixture of mango flavour vapour and air by 
means of low volatile ethyl alcohol. The lean alcohol entering the absorber contains 0. 75 
by weight of mango flavour and alcohol leaving the absorber contains 6% by weight of 
flavour. The gas entering the absorber contains 2.75% by volume of mango flavour 
while the scrubbed gas leaving the absorber contains 0.25% flavour by volume. The 
molecular weight of mango flavour is 65 and that of air is 29. The equilibrium curve for 
the absorbing alcohol-flavor mixture at the temperature of operation is represented by 
the following equation: 

Yi = 0.75 xi+ o.oo8 

where Yi = kg of flavour/kg of flavour free air and Xi = kg of flavour/kg of flavour free 
alcohol. Calculate, 

i. Kg of flavour free air/kg of flavour free alcohol 
ii. No. of theoretical plates in the absorber solution. [5] 



Q 4. a) Explain the representation of equilibrium data of a three-component liquid-liquid system 
using equilateral triangular coordinates and rectangular coordinates. [3] 

b) Derive the Lever-arm rule for graphical addition to be used in rectangular extraction 
phase diagram charts. [ 4] 

c) An original mixture weighing 100 kg and containing 10 kg A, 60 kg Band 30 kg Cis 
equilibrium phases are separated. The compositions of the two equilibrium layers are: 

For extract layer (V) : YA = 0.04 ; YB = 0.02 ; 

For raffinate layer (L ): xA = 0.12 ; 

Determine the amounts ofV and L. 

XB = 0.86; 

Yc = 0.94 

Xc = 0.02 

[3] 

Q 5. a) Explain the solvent extraction of oilseeds with the help of a flow diagram. List the 
desirable properties of a solvent to be used in food industry. [2+2] 

b) A set of experimental test data on solid-liquid extraction for tpe system of oilseed meal 
(a)-Hexane (B)-Oil (C) is shown below. Mixtures of the components at various overall 
composition are stirred in a laboratory vessel and then allowed to settle. Samples of the 
overflow ( oil+solvent hexane+traces of the inert meal) and the underflow (inert 
meal+entrained solution) were drawn and analysed. The following data were collected: 

WAkg 0.30 0.45 0.54 0.70 0.77 0.91 0.99 1.19 1.28 1.28 1.48 

Overflow (100 kg), 
.. 

solution 
Wakg 99.7 90.6 84.54 74.47 ·' 69.46 60.44 54.45 44.46 8.50 34.55 24.63 

We kg 0 8.95 14.92 24.83 29.77 38.65 44.56 54.35 60.22 64.17 73.89 

W'Akg 67.2 67.1 66.93 66.58 66.26 66.75 66.33 64.39 63.77 63.23 61.54 

Underflow (1 00 kg), 
W'akg 32.8 29.94 28.11 25.06 23.62 20.09 19.07 16.02 14.13 12.87 9.61 

slurry 

W'ckg 0 2.36 4.96 6.36 10.02 13.36 15.60 18.59 22.02 23.90 24.85 

Plot the equilibrium data as Ponchon-Savarit diagram. [6] 

Q 6. Write short notes on any four of the following: 

• Liquid-liquid extraction and leach\ng 
• Nucleation theories 
• Tie lines 
• Particle size distribution of crystals 
• Rotocell extractor 
• Supercritical fluid extraction [2.5x4] 




