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NTK/KW/15/7950

Faculty of Engineering and Technology

Fifth Semester B.Tech. (Bio-Tech.)
(C.B.S.) Examination

BIOCHEMICAL REACTION ENGINEERING—I

Paper—II (BT BIT 502T)

Time : Three Hours] [Maximum Marks—80

INSTRUCTIONS TO CANDIDATES

(1) All questions carry equal marks.

(2) Answer any FIVE questions.

(3) Due credit will be given to neatness and adequate
dimensions.

(4) Assume suitable data wherever necessary.

(5) Illustrate your answers wherever necessary with
the help of neat sketches.

1. (a) Develop a rate expression for bimolecular 2n d

order reaction having similar reactant for variable
volume system. 8

(b) A 1st  order reaction carried out at 30°C has a
specific reaction rate constant 0.015 min–1. If the
temperature of the reaction mixture is increase to
55°C. How fast the reaction will be ? Activation
energy of the reaction is 86300 J/mole. 8
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(b) A liquid reactant stream (1 mol/lit) passes through
two mixed flow reactors in series. The
concentration of A in the exit of 1st  reactor is
0.5 mol/lit. Find concentration of A in exit stream
of 2nd  reactor.

Reaction follows 2nd order kinetics with respect
to A and V1/V2 = 2. 6
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5. (a) A Liquid reactant A decomposes as,

with rR = k1
2
AC , k1 = 0.4 m3 /mole min.

 rS = k2CA,  k2 = 2 min–1 .

A feed of acqueous A CAi = 40 mole/m3 enters a
reactor decomposes and a mixture of A, R and S
leaves. Find CR,CS and τ for xA = 0.9 in PFR.

8

(b) Derive the expression for time required for the
formation of maximum amount of R in series
reaction in batch reactor when                     follows
1st order kinetics and               follows zero
order kinetics in                    . 8

6. (a) Derive the performance equation for cellular
reaction in plug flow fermenter with cell recycle.

8

(b) Derive the equation for resistance time and substrate
concentration in CSTF and PFF in series. 8

7. (a) Write a short note on design of stirred tank
fermenter. 6
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(b) A homogeneous gas phase reaction A → 2B is carried

out at 100°C at constant pressure of 1 atm in batch

reactor. Starting with pure A a below data is obtained.

Determine the size of PFR to be operated at 100°C

and 10 atm that would result in 90 % conversion of

A for a total feed rate of 10 mole/sec, the feed

contains 40 mole % inert :

Time(min) V/V0

0 1.0

1 1.2

2 1.35

3 1.48

4 1.58

5 1.66

6 1.72

7 1.78

8 1.82

9 1.86

10 1.88

11 1.91
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Time(min) V/V0

12 1.92

13 1.94

14 1.95

10

8. (a) A kinetic study of the decomposition of acetaldehyde
at 518°C and 1 atm pressure made in flow reactor.
The decomposition proceeds as :

CH3 CHO → CH4 + CO

Acetaldehyde is boiled in a flask and Passed through
a reaction tube maintained by a surrounding furnace
at 518°C. The reaction tube has inside diameter of
33 mm and length 800 mm. The flow rate through
the tube is varied by changing the boiling rate. Analysis
of the products from the end of the tube are given
below. Find the satisfactory rate equation to fit
data :

Rate of flow, Fraction of acetaldehyde

    gm/hr       decomposed

130 0.06

 50 0.13

 21 0.24

10.8 0.35

10
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2. (a) Develop a rate expression for the reaction where

the product itself act as a catalyst. 8

(b) Determine the value of 1st order reaction rate constant

for the disappearance of A in the gas reaction

2A → P if on holding the pressure constant volume

of reaction mixture starting with 80

mole % A and 20 mole % inerts, decreases by

20 % in 3 min. 8

3. (a) Derive the performance equation for variable volume

2nd order reaction of type 2A → P in batch reactor.

8

(b) Write short notes on :

(i) Methods of cell immobilization

(ii) Growth cycle of micro-organism. 8

4. (a) Obtain recycle ratio for the 1st order constant volume

reaction carried out in recycle reactor. 8

(b) At present the conversion is 66.67 % for elementary

2nd order reaction 2A → 2R when operating at

isothermal PFR with recycle ratio of unity. Determine

the conversion if the recycle stream is shut off.

8
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