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Fifth Semester Examination — 2012
BIOCHEMICAL REACTION 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) Write Hess’s law.
b) Whatdo you mean by extensive and intensive properties ?
¢) Whatdo you mean by enthalpy ?
d) Differentiate between homogenous reaction and heterogeneous reaction ?

f)  What do you mean by respiratory quotient ?
g) Write the different methods for analysis of kinetic data.
h) What do you mean by performance equation ?
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(e) Write the general mass balance equation.
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Write the advantage of Integral method of data analysis over the differential
methods.

() Whatare the factors affecting the enzyme activity ?
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2. Derive an expression for the concentration profile inside the porous catalyst

considering spherical geometry and 1%t order reaction. 10
3. Derive kinetic expressions for competitive and noncompetitive inhibition by a
foreign substance. 10
4. Write the integral method of analysis of a constant volume batch reactor
operating in 15'and 2" order reaction conditions. 10
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5. (a) Lactase catalyses the hydrolysis of lactose to produce glucose and
galactose from milk and whey. Experiments are carried out to determine the
kinetic parameters for the enzyme. Initial rate data are given as follows :

Lactose conc.
Initial reaction
vel. (mol 1~

Evaluatev,_, andK_ . 5
(b) Derive Michaelis-Menten kinetic equation. 5
6. (a) Describethe Monod model for specific growth rate. 4
(b) Autocatalytic reaction. 6
(a)

A continuous stirred tank reactor was operated for the production of alcohol
from glucose using yeast. The rate of glucose conversion is measured
and the data are presented as below. Find the space time and space velocity
of the fermenter when the concentration falls down to 12 kgmol/m® when
C,, = 70 kgmol/m? if the volumetric flow is 5.5 x 1072 m¥%h. 6

C
A
(kg-mol/m®) H

(=rA)
kg-mol/mh |2.82 |4.71 |431 |374 |3.16 |246|1.91|14

(b) Write the design equation for a batch reactor. 4

8.  Write short notes on : 3+3+4
(a) Packed bed reactors
(b) Use of psychometric charts

(c) PFRinseries/parallel arrangement.
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