UNIVERSITY OF PERADENIYA

Faculty of Engineering

MIDSEMESTER (MAKEUP) 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
[Select the equations required to solve the following problems from the literature without providing the related derivations. However, to score full marks, it is important to justify the choice of the equation and to state all assumptions made in deriving the equation.]

(1)
Consider an enzyme-catalysed reaction in which protein substrate is converted to form a valuable product.  The reaction is considered to follow the Briggs-Haldane mechanism:
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Experiments carried out with E0 = 0.10 micromole/L yield the following Michaelis-Menten parameters:
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= 0.60 micromole /L.s; 
KM = 80 micromole/L.

A different experiment yields the association rate constant (k1) = 2.0 L/micromole.s.

a) Estimate the values of k2 and k3, and state their units.



     [30]

b) On average, what fraction of enzyme-substrate complex (
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) result in product?   [10]

(2)
Assume the specific cell growth rate (µ) of the growth of microorganism is modeled by the Monod model given below: 
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where S is the substrate concentration. 

Using appropriate equations selected from the literature (giving justification for the selection and the assumptions made), workout the following:
a) The microorganism is known to double in 1.25 h when cultured in the presence of excessive amount of substrate in a batch reactor. Determine the maximum specific growth rate, 
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                                         [20]
b) This microorganism is cultured in a batch bioreactor, which initially contained 0.2 g/L biomass and 100 g/L growth substrate. After 6 hours, biomass and substrate concentrations in the batch reactor are 1.24 g/L and 73 g/L, respectively. Determine the yield coefficient, YX/S (g biomass/g substrate), assuming constant value for it throughout the reaction.




     




     [10]

c) Determine the Monod constant KS. 





                 [30]
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