CP504 / Sept-Dec 2011: Simulation-type Assignment 10


- worth a maximum of 25% marks and a bonus of 100% of the marks gained
Important notes on gaining marks:

1. Clarifications on the assignment shall be provided if the need arises.

2. Answer script should be complete with the required plots and programmes. 
3. Answer script should be submitted on or before the deadline agreed upon. 

4. Critical analysis of the results is required to earn maximum marks.

5. Marks earned will be divided by the number of near identical answer scripts submitted (assuming copying has taken place). 

The enzymatic isomerization of glucose (denoted by G) to fructose (denoted by F) occurs in the following manner due to enzyme E: 
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A suitable isothermal reaction rate for fructose formation is given by
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where 
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 is number of enzymes (units/ml), 
[image: image4.wmf]G

C

 is the glucose concentration (mol/L), 
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 is the fructose concentration (mol/L), k2 is 0.015 gm glucose formed per hour per enzyme unit, k3 is 0.015 gm fructose formed per hour per enzyme unit, 
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 = 0.15 mol/L, and 
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= 0.15 mol/L. 

(a) Calculate the equilibrium conversion of glucose for an original water solution containing no fructose.
(b) Determine the time in hours for a batch reactor containing only 
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= 2 mol/L and 
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 = 15 unit/ml to yield 60% of the equilibrium conversion.
(c) A particular batch of glucose feed solution has impurities which degrade the activity of the enzyme by the function 
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, where t is hours in the batch reactor. Determine the new reaction time for the conditions of part (b). Note that 
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= 15 unit/ml. 
(d) There is an uncertainty regarding the values of the kinetic parameters k2, k3, 
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 and 
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. Using a software, find the sensitivity of the solution to different values of the kinetic parameters. Recommended values for k2 and k3 are (0.015, 0.020, 0.025, 0.030) and for 
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 and 
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 are (0.15, 0.20, 0.25, 0.35). Note that k2 ≠ k3 and 
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 during the simulations. 
Reference: Problem P7-19 of Fogler HS. 1992. Elements of Chemical Reaction Engineering, 2nd Edition. Prentice-Hall of India (Pvt) Ltd.
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