UNIVERSITY OF PERADENIYA

Faculty of Engineering

MID-SEMESTER EXAMINATION -  March 2012

CP303  RECTION ENGINEERING 

(One hour)

Answer both questions.

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.

It is an open-book examination and therefore you are free to refer to any material.

(1) 
Consider the following liquid-phase reactions taking place in a CSTR:
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The feed concentration of A is 
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C

 = 3 mol/L, and there is no B, P or Q in the feed. For a space time 
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= 10 min, the exit concentrations of A and P are 
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 = 
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 = 1.25 mol/L at steady state.  

a) 
Show that the net reaction rates of A and P for the give system of reactions are 
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      [02 marks]  

b) 
Write down the steady state mass balance for A over the CSTR. 

      [02 marks]

c) 
Write down the steady state mass balance for P over the CSTR. 

      [02 marks]

d)
Determine the numerical values of k1 and k2. Include the units to score full marks.






 

      

      [06 marks]

(2) 
Consider the following gas-phase reaction taking place in an isothermal batch reactor maintained at constant pressure:
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where k = 9.92 x 10-6 m3 mol-1 s-1 at 25oC. Initially, the reactor contains A and B at the concentrations of  
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 = 100 mol/m3. For each batch cycle, 90% conversion of A is expected.
a) 
Determine the time taken for a batch operation. 

 

      [08 marks]

b) 
Calculate the size of a batch reactor required to produce P at a rate of 120 mol/h if the reactor down-time (for discharging, cleaning and charging) between batches is 30% of the time taken for the reaction. 



 

      [05 marks]
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