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Special Examination — 2012

MASS TRANSFER - II

Full Marks —-70
Time -3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.
Assume suitable notations wherever necessary.
Assume any missing data suitably.

1. Answer the following questions : 2x10
(a) Explain fractional extraction with an example.
(b) Define distribution coefficient.
(c) Whatshould be the properties of a good adsorbent ?
(d) Discuss the types of adsorption.
(e) Differentiate between bound and unbound moisture.
(f)  What do you mean by constant drying conditions ?
(9) Whatis Shanks system ? Draw and explain.
(h) Whatis heap leaching ? Mention its applications.
(i)  Explain nucleation and rate of nucleation.

() Discuss the disadvantages of batch tray driers.
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90 kg/hr of 40-60 acetone-water solution is reduced to 12% acetone using
28 kg/hr of trichloroethylene as solvent in a multistage counter-current extraction
operation at 25°C. Calculate the number of stages required. The equilibrium data

at 25°C for the system TCE-water is as follows :

Mutual solubility data (concentrations by weight)
C,H.Cl, H,0 Acetone
99.89 0.1 0
84.65 0.59 14.76
70.36 1.43 28.21
60.06 a.11 37.83
43.88 5.0 51,12
26.39 15.35 60.26
20.71 19.31 59.88
9.63 35.38 54.99
2.18 55.97 41.85
1.02 71.80 27.18
0.44 99.56 0
Data for tie lines :

Raffinate phase Extract phase
CH.Cl, | HO |Acetone C,H,Cl, H,0 Acetone
0.52 93.52 5.96 90.93 0.32 8.75
0.68 85.35 13.67 78.32 0.9 20.78
1.00 73 26 60.85 2.09 37.06
1.1 69.35 29.54 55.48 2.85 41.67
2.1 57 40.9 40 6.05 53.95
6.52 417 51.78 26.76 13.4 60.34

10

Experiments on decolourization of oil yielded the equilibrium relationship as :

Y = 0.5 X%5, where Y = gm of colour removed / gm of adsorbent and X = colour
in the oil, gm of colour / 1000 gm of colour-free oil. 100 kg oil containing 1 part of
colour to 4 parts of oil is agitated with 30 kg of the adsorbent. Calculate the % of
colour removed if all 30 kg adsorbent is used in one step.
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4. OQilis to be extracted from meal by means of benzene, using a continuous counter
current extractor. The unit is to treat 1200 kg of meal (based on completely
exhausted solid) per hour. The untreated meal contains 400 kg of oil and 50 kg of
benzene. The fresh solvent mixture contains 20 kg of oil and 600 kg of benzene.
The exhausted solids are to contain 60 kg of unextracted oil. Experiments carried
out under conditions identical with those of the projected battery, show that the
solution retained depends on the concentration of the solution as follows :

Concentration 0.0 | 0.1 0.2 0.3 0.4 0.5 0.6 0.7
(kg oil/kg solution)
Solution retained 05 | 050 | 051 ) 053 | 055 | 057 | 0.59 | 0.62
(kg/kg solid)

Find the number of stages required. 10

5. Awet material was dried under constant drying conditions and it was found that 3
hours are required to reduce the free moisture concentration from 30 to 15 %.
How much longer would be required to reduce the free moisture to 5 % ? Assume
that no constant-rate period is encountered. 10

6. Derive the equation for multistage cross-current liquid-liquid extraction process
with suitable diagram and necessary plots. 10

7. Explain the construction and operation of the following equipments with neat

diagrams.

(a) Sieve-tray towers for LLE 5

(b) Higgins contactor for adsorption 5
8. Write short notes on any two: 5x2

(a) Equilateral triangular coordinates
(b) Swenson-Walker crystallizer

(c) Rotarydryer
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