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Diploma Engineering - SEMESTER-1V « EXAMINATION — SUMMER - 2014

Subject Code: 340504 Date: 31-05-2014
Subject Name: Mass Transfer-I
Time: 10:30 am - 01:00 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 (1) Diffusivity (2) Extraction (3) Ideal tray (4) Cascade(5) 07
Selectivity (6) Absorption (7) Overall tray efficiency
(b) What is mass transfer operation? Explain different methods conducting 07
mass transfer operation.

Q.2 (a) Differentiate (1) Molecular diffusion vs. Eddy diffusion 07
(2) Film theory vs. Penetration theory.
(b) Derive equation for steady state diffusion of gas A through non 07

diffusing gas B.
OR
(b) State Fick’s first law of diffusion and explain effect of temperature and 07
Pressure on diffusivity.

Q.3 (a) Explain equilibrium solubility of gas in liquid for two component 07
system.
(b) Explain Rault’s law and state characteristics of Ideal solution 07
OR
Q.3 (a) Discuss various factors considered in selection of solvent for 07
absorption.
(b) Define absorption factor and explain minimum liquid-gas ratio for 07
absorption.

Q.4 (a) Explain triangular coordinate system for extraction and locate the point 07
showing the mixture having 40% benzene (A), 35% water (B) and 25
% acetic acid(C) on it.

(b) Explain mixer settler cascade for extraction. 07

OR
Q.4 (a) Explain choice of solvent for extraction. 07
(b) Explain material balance for single stage extraction with its 07

presentation on ternary diagram.

Q.5 (a) Explain Shank’s system for leaching 07
(b) Explain continuous counter current decantation with flow diagram. 07

OR

Q.5 (a) Nitrogen (A) is diffusing through non diffusing Oxygen (B) under a 07
system pressure of 1.03 x 10° N/m? at 298 K.The partial pressure of
nitrogen at two planes 4.00 mm apart is 12000 and 6000 N/mZ.If
mixture’s diffusivity under this condition is 1.2 x 10 m?/s, calculate
molar flux of nitrogen.

(b) Methanol and ethanol have vapor pressure of 2710 mmHg 07
and1635mmHg respectively at 100° C.Find total pressure and mole
fraction of vapor in contact with liquid containing 30% methanol and
70 % ethanol by mole.
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