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PCBT 4306

Sixth Semester Examination — 2012
DOWNSTREAM PROCESS ENGINEERING
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) Whatis retention time in chromatography ?
(b) What do you mean by ultracentrifugation ?
(c) Write the equation for rate of filtration.
(d) How size of the particle effects migration inside gelfiltration chromatography ?
(e) Whatis sigma factor for centrifuge ? What s its importance ?
(f)  Write any two enzymes used for the cell disruption.
(g) Whatdo you mean by freeze drying ?
(h) Whatis reverse phase chromatography ?
(i)  Which one of the following amino acid eluate first in cation exchange
chromatography ? Aspartic acid, Lysine, Alanine.
(j) Name two examples of anion exchangers in ion exchange chromatography.
2. (a) The following data were obtained in a constant pressure filtration unit for

filtration of a yeast suspension : 6
t(min) 4 20 48 76 120
V(lit filtrate) 115 365 680 850 1130

Characteristics of the filter are as follows : A = 0.28 m?; C = 1920 ;
p=29x10°kg/m-s; a =4 mkg. Determine AP andr

Describe principle, process and applications of ultrafilteration. 4
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3. (a) Amixtures 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 containing sulfonate (OSO*) groups
flow down the column. For each pair of amino acids listed, determine which
will be eluate first from an ion-exchange column by a pH 7.0 buffer.

(i) GluandArg
(i) LysandAla

(iii) Aspand Val 5

(b) Explain differences between adsorption and size exclusion chromatography.

5

4. (a) Describe the principle of drying. Discuss any one type of drying equipments
with suitable explanation. 6

(b) Discuss the principle of crystallization and various equipments used for it

with suitable explanation of any one batch crystallizer. 4

5. (a) Explain liquid-liquid extraction. 6
(b) Describe the applications of aqueous two-phase extraction. 4

6. What are different methods of cell disruption? Explain chemical methods of cell
disruption with proper examples. 4+6

7. Write short notes on any four : 2.5%4

(a) Partition coefficient
(b) Sedimentation coefficient
(c) Capacity factor
(d) Theoretical plates in chromatography
(e) Osmotic shock
8.  Write notes on any two : 5x2
(a) Eletrodialysis
(b) Differential migration of chromatographic separation
(c) Micrdfilteration.
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