Seat No.:

DIPLOMA ENGINEERING - SEMESTER IV « EXAMINATION - SUMMER 2014

Subject Code: 3340502

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name:Mass Transfer- |

Time: 10:30 am - 1:00 pm

Instructions:
1. Attempt any five questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)
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Define following:

1)Mass transfer operations,2)Molecular diffusion,3)Raffinate,4)Extract
5)Raoult’s law,6)Molar flux,7)Leaching

Derive the equation for diffusivity and prove Dag=Dga

Classify mass transfer operations based on direct contact of two immiscible
phases
Derive Relation between Na & Pa for steady state equimolal counter
diffusion of A & B

OR
Derive the relation for local overall two phases mass transfer coefficients.

Define gas absorption. Give its industrial applications.

An air-ammonia mixture containing 5%ammonia by volume is absorbed in
water in a packed column operated at 293K and 101.325 kPa pressure so as to
recover 98% ammonia. If the inert gas mass velocity to column is 1200
kg/(m?.h),calculate the minimum liquid rate to column (Mol.Wt. of air =29)
Equilibrium relationship is y=1.154x, where x and y are mole fractions in
liquid and gas phase respectively.

OR
Derive material balance for one component transferred in counter
current gas absorption.
Describe packed tower absorber with figure.

Explain selection criteria for solvent in liquid liquid extraction
Explain system of three liquid one pair partially soluble.

OR
List the names of various equipments used for liquid extraction and explain
any one in detail with neat diagram
150 kg of a nicotine-water solution containing 1%nicotine is to be extracted
with 250 kg of kerosene at 293 K. Water and Kerosene are essentially
immiscible in each other. Determine the percentage extraction of nicotine
after single stage. At the dilute end of the system the equilibrium relationship
Is Y*=0.798X,where Y expressed as kg nicotine/kg kerosene and X are kg
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nicotine/kg water.

Explain shank system for leaching in detail with neat sketch.

List various types of membrane module and explain any one in detail
OR

Discuss advantages and disadvantages of membrane process.

Explain material balance for single stage leaching.
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g3QAMRaM Y*=0.798X
Y= kg nicotine/kg kerosene el X= kg nicotine/kg water
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