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Instructions:

1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic
Q.1 (@) Define following 07
1. Ideal stage 2. Molar flux 3. Interphase mass transfer
4. Raffinate 5. Cascade = 6. Murphree tray efficiency
7. Raoult’s law
(b)  Derive an equation for steady state diffusion of A through non 07
diffusing B.
Q.2
(@) Give the detail classification of various mass transfer operations. 07
(b)  Explain film theory and penetration theory 07
OR
(b)  Ammonia gas (A) diffuses through nitrogen gas (B) under steady 07
state conditions with nitrogen non diffusing. The partial pressure of
A at location 1 is 1.5 x 10* Pa and that at location 2 is 5 x 10’ Pa.
The locations 1 and 2 are 0.15 m apart. The total pressure is 1.013 x
10° Pa and temperature is 298 “K. Calculate the flux of diffusion of
ammonia. Take the value of diffusivity at prevailing conditions as
2.30 x 10° ms.
Q.3
(@) Gas containing 2% by volume solute A is fed to a counter current 10
absorption tower at a rate of 0.35 m’/s at 299°K and 106.658 kPa
pressure. 95% of original solute is removed by absorbing it in
solvent B. Solvent containing 0.005 mole fraction of solute enters
the tower at top and exit liquid stream from absorption tower
contains 0.12 mole A per mole B. Find out the flow rate of liquid
solvent entering the absorption tower on solute free basis.
(b)  Write down the characteristics of ideal solution. 04
OR
Q.3 (@) Derive material balance for one component transferred in counter 07
current gas absorption.
(b) Define HETP and explain minimum liquid gas ratio for absorber 07
with neat figure.

Q4
(@) Nicotine (C) in water (A) solution containing 1% nicotine is to be 07
extracted with kerosene (B) at 20°C. Water and kerosene are
essentially insoluble. Determine the percentage extraction of
nicotine if 100 kg of feed solution is extracted with 150 kg solvent.

Data:
x’ = kg nicotine |0 0.001011 | 0.00246 0.00502
kg water
y’*=kg nicotine | 0 0.000807 | 0.001961 0.00456




\ kg kerosene | | \ |

x” = kg nicotine | 0.00751 | 0.00998 0.0204

kg water

y’*= kg nicotine | 0.00686 | 0.00913 0.0187

kg kerosene

(b)  Explain triangular coordinates and representation of composition of 07
liquid mixture on it.

OR
Q.4 (a) Whatis diffusion? State the Fick’s law of diffusion and write brief 07
note on diffusivity.
(b)  Write down selection criteria for solvent in extraction and explain 07
centrifugal extractor in brief.

as (@) Explain Ball man extractor with neat sketch. 07
(b)  Explain heap leaching and in place leaching. 07
Q.5 (@) What is leaching? Write down infi)::trial applications of leaching. 07
(b)  Explain shank system for leaching in detail with neat sketch. 07
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