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B.Tech. Fifth Semester (Bio-Technology) (C.B.S.) 
Biochemical Reaction Engineering-I 

Paper - II 
P. Pages : 2 TKN/KS/16/7950 

Time : Three Hours  Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry equal marks. 

 2. Answer any five questions.  

 3. Assume suitable data wherever necessary. 

 4. Diagrams and chemical equations should be given wherever necessary. 

 

    

1. a) Write in detail about the classification scheme of chemical reactions. Explain with suitable 

examples. 
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 b) At 500k the rate of bimolecular reaction is 10 times the rate at 400k. Find the activation 

energy for this reaction from Arrhenius law. What is the percentage difference in rate of 

reaction at 600k predicted by Arrhenius and collision theory. 

 

6 

2. a) Derive the performance equation of mixed flow reactor for constant density system with 

first order reaction taking place in the reactor. Express equation in terms of Damkohler 

number. 
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 b) The liquid phase decomposition of A is studied in an experimental mixed reactor. The 

results of steady state runs are tabulated below. In order to obtain 75% conversion of 

reactant in a feed, CAo  = 0.8 mol/lit, what holding time is required in  

(i)   Plug flow reactor. (ii)  Mixed flow reactor 

 

Concentration of A, mol/lit Holding time 

seconds 

In Feed In Exit stream  

2 0.65 300 

2 0.92 240 

2 1.00 250 

1 0.56 110 

1 0.37 360 

0.48 0.42 24 

0.48 0.28 200 

0.48 0.20 560 
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3. a) A first order liquid phase reaction, 92% conversion, is occurring in a mixed flow reactor. 

It has been suggested that a fraction of the product stream with no additional treatment, be 

recycled. If the feed rate remains unchanged, in what way would this affect conversion. 
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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 the 1st reactor  is 0.5 mol/lit. Find the concentration of A 

in the exit stream of a second reactor. The reaction follows 2nd order kinetics with respect 

to A and 2
V

V

1

2   
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4. a) Write in detail about the techniques used for measuring cell mass. 
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 b) A Chemostat study was performed with yeast. The medium flow rate was varied and the 

steady state concentration of cells and glucose in the fermenter were measured and recorded. 

The inlet concentration of glucose was set at 100gm/lit. Volume of fermenter contents was 

500ml. The inlet stream was sterile. 

Flow rate F, ml/hr 31 50 71 91 200 

Concentration of cell Cx, g/lit. 5.97 5.94 5.88 5.76 0 

Substrate concentration CS, g/lit. 0.5 1.0 2.0 4.0 100 

Find rate equation for cell growth. 

 

8 

 

5. 

 

a) For irreversible first order reaction in series of type SRA 2K1K
  proceeds 

only in the presence of light. Explain in detail about the methods used to analyse product 

distribution in the reaction. Also explain how desired product concentration can be 

maximise. 
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 b) What reaction schemes and conditions would you use to have maximum concentration of 

R for the following parallel reactions? 

 

  BA
T/2000

S

B
5.0

A
T/273

R

CCe.200rundesiredSBA

CCe.15rdesiredRBA
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6. a) What is chemical equilibrium. Write characteristics of chemical equilibrium. Explain in 

detail equilibrium constants from thermodynamics with their significance. 
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 b) Calculate the heat of reaction for synthesis of ammonia from hydrogen and nitrogen at 

150ºC in kJ/mol H2 reacted and kJ/mol N2 reacted. 

322 NH2H3N    

Standard heat of formation of ammonia is 2Nmol/cal11020  

Use mean heat capacities of reaction components over the temperature range 25ºC to 

150ºC are k.mol/cal984.6Ck.mol/cal992.6C
2NP2HP   

 .k.mol/cal92.8pC
3HN
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7.  Write a short note on. 
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  i) Turbidostat.  ii)   Fixed bed reactor. 

 

iii) Ideal continuous stirred tank fermenter. iv)  Collision theory. 

 

 

8.  A tank of volume 208 lit. is to be used as a mixed flow reactor to effect the decomposition 

reaction of type SRA2   what conversion of A may be expected from this reaction 

for 100 mol A/hr of feed with 80 mole % A and 20 mole % inert at 100ºC & 1 atm. 

t (s) 0 20 40 60 80 100 140 200 260 420 

Pa (atm) 1.0 0.8 0.68 0.56 0.45 0.37 0.25 0.14 0.08 0.02 
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