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Time : Three Hours : 80
Notes: 1. Answer Three question from Section A and Three question {rom Scction B.
2. Due credit will be given to neatness and adequiate dimeasions.
3. Assume suitable data wherever necessary.
4. Diagrams and chemical equations should be given wherever necessary.
5. Hlustrate your answer nceessary with the help of neat sketches.
6.  Discuss the rcaction, mechanism wherever necessary.
7. Use of pen Blue/Black ink/refill only for writing hook.
SECTION - A

1. a)  When would you prefer liquid-liquid extraction instead of distillation? State any two 7

industrial examples.
b)  Explain how docs the term relative volatility («) of distillation is analogous to selectivity 6
(B) in case of liquid-liquid extraction operation? State its significance in respective
operation.
OR

2. a) Describe multistage cross current extraction operation with the help of schematic diagram. 7
Derive the expression used for determination of quantity extracted up to N¥ stage. Show
the graphical representation of location of tie lincs on triangular coordinates corresponds to
X-Y diagram. http://www.sgbauonline.com

by Discuss the steps involved in a typical ligquid-liquid extraction operation utilising 6
dillerences in solubilities of the components of a liquid mixture.

3. a) Describe a system of three liquids-one pair partially miscible, consider a system A (water). 8
C (acctone) and B (Methvl-isobutyl ketone, MIK) at 25°C with the help of equilateral
triangular diagram and distribution curve.

b)  Deline the terms distribution coellicient and distribution constant in dilute solutions at 6
equilibrium.
OR

4. One Thousand kilograms of an aqueous splulion containing 35% mass trnne.l!iﬂﬂ“l”“; 14
(TMA) and 65% water is to be extracted using benzene as th::i solvent. A L}lﬂ.#‘bldgf Cmé'.
current extraction scheme is suggested. The amounts of (98% benzene, 2% _IMA}} ‘01 C
used in successive stages arc 815kg, 95(}kg_a_nd 2625kg. Determine the fraction o 'sa ute
removed il the stages are ideal. The compositions of the raffinate and the cfgtmct phases as
well s the tie line data are given belaw. [Water-A, Benzene-B and TMA-C].
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Water rich phase [Ralfinate].

[Xu | 0004 " 0006 [ 001 002 003 ' 0036 | 007 | 013!
"X | 005 T 000 015 [020 | 035 | 030 | 0035 | 040 |

Benzene rich phasc [Extract].

}'Yn 095 [090 T084 [0.78 |07 {LQ.GB 050 J0.26 |
Yo ]0.05 1010 Jo15 Jo20 025 1030 1035 (040 |
I'ie line data,

[Xc [0.04 10083 0.3 0215 [ 0395 |

Yo | 0.035 10068 ]0.09 |0.145 ' 031 |

Explain (leaching) Solid-liquid extraction process. What are the various operations involved
in lcaching process?

Describe graphical representation of equilibrium conditions in leaching with the help of
equilibrium diagram.

OR

Describe multistage counter current leaching process with the help of schematic diagram
considering material balance of solution over the first three stages.

Discuss working and construction of Rotocel extractor with the help uf schematic diagram.

SECTION-B
Cxplain Flash or Equilibrium distillation with the help of schematic diagram. Derive
operating line equation or design equation of Flash distillation and show it on equilibrium
diagram.

100 moles of benzene and toluene containing 50 mole % benzene is subjected 10 &
differential distillation method at atmospheric pressure till the composition of benzene in
the residue is 33% by mole. Calculate the total moles of mixture distilled.

I'ake relative volatility o= 2.4.

(ienerate the equilibrium data (x-y data)

Between x = 0.3 to x = 0.6,

OR
Dcscn_he continuous fractionation process with the help of schematic diagram. Derive
operating line equations for rectifving section and stripping section using material balance

equations in presence ot reflux.

Dtscus:;_ vapour-liquid equilibrium at atmospheric pressure with the help of temperature
composition diagram and (x - v), equilibrium diagram.
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How would you calculate number of theorcetical plates required and position of feed plate
using 1.ewis-Sorel method? State stepwise graphical procedure with the help of equilibrium
(x — v) diagram in detail.

OR
What is total reflux, minimum reflux and optimum reflux ratio? Describe with the help of
equilibrium (x - ¥) diagram.

a)  What is azcotrope and azcotropic distillation? State & draw the graphical represeniation of
minimum boiling and maximum boiling azeotropes using temp. v/s liquid phasc
composition (x) and vapour phase composition (y) and also on equilibrium (ie x - y)
diagram,

b)  Discuss extractive distillation operation.

OR

a)  What are various plates used for contacting liquid & Vapor phases in plate lype columns?
Explain bubble cap plate with the help of diagram.

b)  Discuss construction and working of packed column used for distillation operation with the
help of neat diagram.
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