Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Semester -IV Remedial Examination December - 2010
Subject code: 340504 Subject Name: Mass Transfer-I
Date: 15/12 /2010 Time: 02.30 pm - 05.00 pm

Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. English version is Authentic.

Q.1 (a) Define following

1. Mass transfer flux 5. Murphree trey efficiency
2. Molecular diffusion 6. Extract
3. Cascade 7. Raffinate

4. Raoult’s law
(b) Derive DAB:DBA-
Q.2
(a) Derive relationship for steady state diffusion of A through non
diffusing B.
(b) Explain direct and indirect mass transfer with suitable example.
OR
(b) In Oxygen-Nitrogen gas mixture of 1 atm and 25 ° C, the
concentration of oxygen at two planes 3 mm apart are 10 and 20
vol% respectively. Calculate the rate of diffusion of Oxygen as
kgmoles/m? s for the case of steady state equimolal counter diffusion.
Diffusivity of this system is 0.206 cm?/s.
Q.3
(a) Ammonia (A) is to be absorbed from air using pure water as solvent
so as to reduce its concentration from 15 mol% to 2 mole% in a
multistage counter current absorber. Calculate the liquid to gas ratio
if equilibrium relation is given as y=0.8x.
Where, x= mole fraction of ammonia in water.
y= mole fraction of ammonia in air.
(b) Describe characteristics of solvents for Gas Absorption.
(¢) Explain minimum solvent rate for gas absorption with suitable figure.
OR
Q.3 (a) Derive material balance for one component transferred in counter
current gas absorption.
(b) Explain with help of figure (i) Gas film controlled diffusion.
(i1) Liquid film controlled diffusion
Q.4
(a) Explain triangular coordinates and representation of composition of
liquid mixture on it.
(b)  Write about multistage cross current extraction.
OR
Q.4 (a) Explain two stage counter current mixer settler extraction cascade
with neat sketch.
(b)  Write short note on centrifugal extractor
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DATA :

Nitotine (C) in water (A) solution containing 1% nicotine is to be
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.

x’=kgnicotine 0 0.001011 0.00246 0.00502 0.00751  0.00998 0.0204

kg water

y’=kgnicotine 0 0.000807 0.00196 0.00456 0.00686  0.00913  0.0187
kg kerosene
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Draw a neat sketch of Ballman Extractor.
Explain Film theory in brief.
Explain material balance for Cross current or Counter current
multistage system for leaching.
OR
Explain Shank system for leaching in detail with neat sketch.
Write short note on Rotocel.
Write short note on Kennedy Extractor.
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