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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Sem. - IV - Examination — June- 2011
Subject code: 340504

Subject Name: Mass Transfer-I
Date:08/06/2011 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 (@) Discuss membrane separation operations. 07
(b)  Derive the equation for diffusivity Dag= Dga. 07
Q.2 (@) Give the Difference between molecular & turbulent diffusion. 07
(b) Differentiate ‘Direct and Indirect operations.’ 07

OR

(b) Oxygen is diffusing in a mixture of oxygen-nitrogen at 1.2 07
atmospheric pressure and 28°C. Concentration of oxygen at planes
3 mm apart are 22 and 12 volume % respectively. Nitrogen is non-
diffusing. Calculate the flux of oxygen. Diffusivity of oxygen in
nitrogen = 1.89 x10 > m %/sec.

Q.3 (@) Derive the equation of Local overall mass transfer co-efficient in gas 06

phase.
(b) Define cascade and explain crosscurrent cascade. 08
OR
Q.3 (@) Define Absorption. Give applications of Absorption. 06
(b) Explain Minimum liquid gas ratio for absorbers with sketch. 08
Q.4 (a) Discuss Counter current multistage Absorption with sketch. 06

(b) Explain Liquid-Liquid equilibrium of three component system in 08
Extraction with sketch.
OR
Q.4 (a) Describe Choice of solvent for Liquid-Liquid extraction. 06
(b)  Describe construction and working of packed tower and sieve tower 08
for Liquid-Liquid extraction with figure.

Q.5 (@) A solution has 47.5% Acetic acid and 52.5% Water(wt%) is 08
separated by counter current extraction using solvent at the rate of
1.3 kg/kg feed. Extract and raffinate composition on solvent free
basis are 82% and 14% acetic acid on solvent free basis. Calculate
the percentage of acid which remains unextracted.

(b) Describe construction and working of Agitated vessel for Leaching 06
with figure.
OR
Q.5 (@) Describe construction and working of Door type agitators for 08
Leaching with figure.

(b) Describe construction and working of Bollman extractor for 06
Leaching with figure.
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