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1. Attempt any five questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.

Write an importance of mass transfer operations.
What are the fundamental design principals in mass transfer operations?

Write about the preparation of solids for leaching.
Write an effect of temperature and concentration on diffusivity.

OR
A mixture containing 47.5% acetic acid and 52.5% water ( by wt.) is being
separated by the extraction in a counter current multistage unit. The operating
temperature is 297 K and the solvent used is pure iso-propyl ether. Using the solvent
in the ratio of 1.3 kg/kg feed, the final extraction composition on a solvent free
basis is found to be 82% by wt. of acetic acid. The reffinate is found to contain 14%
by wt. of acetic acid on a solvent-free basis. Calculate the percentage of acid of the
original feed which remains un extracted.

(1) What is the concept of equilibrium?
(i)  What is local overall mass transfer co-efficient?
Oxygen is diffusing in a mixture of oxygen-nitrogen at 1.2 atmospheric pressure and
30°C. Concentration of oxygen at planes 3 mm apart are 22 and 12 volume %
respectively. There is equimolar counter diffusion of the two phases. Calculate the
flux of oxygen. Diffusivity of oxygen in nitrogen = 1.89 x10 > m ?/sec.

OR
Define gas absorption. Give its industrial applications.
Derive a relation between Na & Pa for Equimolar counter current diffusion of A
and B.

Write a short note on choice of solvent for Gas absorption.
Describe material balances for counter current flow one component transferred for
gas absorption.
OR
Describe packed tower absorber with figure.
Describe equilateral triangular co-ordinates for extraction.

() Define liquid extraction, extract and reffinate.
(i) Give industrial application of liquid extraction.
Write Raoult’s law. What is the Characteristics of ideal liquid solution?
OR
Define leaching. Describe heap leaching.
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(b) A multiple contact counter-current extractor is employed to extract oil from halibut

livers with the help of ethyl ether. The fresh livers are charged to the extractor at the
rate of 1000kg/h and contains 25.7% oil (by wt.). Pure ether enters the bottom of the
extractor. The over flow from the extractor contains 70% oil (by wt.). The
underflow rate is 0.23 kg solution/kg of oil-free solids and is known to contain
12.8% oil ( by wt. ). Based on these operating conditions, make the complete
material balance and find the flow rate of ether to the extractor. Also, compute the
percentage recovery of oil.
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