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CPBT 8306
Special Examination — 2012 -
UNIT OPERATION-II AND DOWN STREAM PROCESSING
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.

1. Answer the following questions : 2x10
(a) Write the equation for rate of filtration.

(b) Name two examples of cation exchangers in ion exchange chromatography.

(c) Whatis retention time in chromatography ?

(

(

d) Whatis sigma factor for centrifuge ?

e) Distillation utilizes the differencesin—___ of different components to
effect separation. The ratio of vapour pressure of A to vapour pressure of
Biscalled —_ of A with respectto B.

(f) Ideal solutions obey law.

(g) Mass transfer rate between two fluid phases will depend on
(h) Give some essential characteristics of a good adsorbent.
(i)  What do you mean by constant drying conditions ?

(i) What are spray chambers ?

2. (a) Amixture of amino acids can be analyzed by first separating the mixture
into its components through ion-exchange chromatography. Amino acids
placed on a cation-exchange resin containirig sulfonate (OSO®") groups
flow down the column. For each pair of amino acids listed, determine which

will elute first from an ion-exchange column by a p™ 7.0 buffer. 5
(i) ArgandAsp

(i)  AlaandHis

(i) Gluand Val.
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5. (a)
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6. (a)

Explain differences between affinity and size exclusion chromatography. 5
Describe the principle of drying. Discuss the operational mechanism of
spray dryer. 5
Discuss the principle of membrane based separation processes with
suitable explanation of microfiltration and reverse osmosis. 5
Explain the techniques involved in Separation Processes with reference to
aqueous two-phase extraction. 5
Describe the method and application of adsorption-desorption process. 5
A 30-ml sample of broth from penicillin fermentation is filtered in the
laboratory on a 3 cm?filter at a pressure drop of 5 psi. The filtration time is
4.5 min. Previous studies have shown that filter cake of penicillium
chrysogenumiis significantly compressible with s = 0.5. If 500 litres broth
from a pilot-scale fermenter must be filtered in 1 hr, what size is required if
the pressure drop is 10 psi ? (Resistance due to the filter medium is
negligible.) 5
Describe principle, process and applications of ulirafiltration. 5
Describe the diffusion theory of mass transfer. Describe equilibrium
reaction in mass transfer with respect process of extraction and absorption.

5
(b) Write in brief with sketches on simple or differential distillation unit. Derive
the material balance of binary mixtures. 5
7. (a) Discuss the basic concepts of bio separation Technology. 5
(b) Describe the Separation characteristics of proteins and enzymes with
references to size, stability, properties and purification methodologies. 5
8. Write short notes on any two : 5x2
(a) SDS-PAGE
(b) Batchdrying
(c) Saltprecipitation.
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