UNIVERSITY OF PERADENIYA

Faculty of Engineering

MIDSEMESTER EXAMINATION – November 2011
CP504 BIOLOGICAL PROCESS ENGINEERING  

(1 hour)

Answer both questions. Marks assigned are shown in the square brackets.

Simplifying assumptions used in developing solutions should be stated. In case of any uncertainty about the meaning of the question, the assumed meaning should be clearly stated.

Open-Book Examination
(1)
An enzyme catalyzed reaction is carried out in a batch reactor using an initial substrate concentration of 3
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10-5 mol/L. After 2 min, 5 percent of the substrate was converted. After 19.8 min, 40 percent of the substrate was converted. 

a) 
Assuming that the enzyme follows Michaelis-Menten kinetics, determine the kinetic parameters rmax and KM. (Use appropriate equations from the course literature without working out the derivations.)
  



     

     [30]


b)
An inhibitor molecule is added at a concentration of 1
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10-4 mol/L, and the experiments are repeated with the same amount of enzyme. The apparent rmax is now found to be 70 percent of the value calculated in part (a) and KM is found to remain unchanged. Speculate the type of inhibition taking place and determine the numerical value of the equilibrium constant (KI) of the reaction 
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, where E, I and EI denote enzyme, inhibitor and enzyme-inhibitor complex, respectively. (Use appropriate equations from the course literature without working out the derivations.)  
     [20]

(2)
Consider cell growth in a chemostat at steady state, with sterile feed. Substrate used is glucose, and its concentration in the feed is 10 g/L. Determine the minimum dilution rate at which washout would occur for the following two cases by driving any equation used from the first principles:

a)
Assume that the specific cell growth rate (µ) is modeled by the Monod model as given below: 
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where S is the glucose concentration in g/L. 
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b)
In bench-scale experiments, it is found that the specific growth rate is inhibited at high glucose concentrations, and therefore the following model better suits the observations: 
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