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END SEMESTER EXAMINATION – AUGUST 2009

CP303 REACTION ENGINEERING   

(2 HOURS)

(Answer ALL Questions)
	Simplifying assumptions used in developing solutions should be specified.  In case of any un- certainty about the meaning of the question, the assumed meaning should be clearly specified.


1. The elementary, reversible, liquid-phase reaction given below is carried out in an isothermal batch reactor:

X  (  Y
The forward specific reaction rate of the above reaction is 
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 and backward specific reaction rate is
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a) Initially, the reactor contains 4 mol/litre of X, and no Y. Show that,
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where CX is the concentration of X, in mol/litre, and t is the time in minutes.   [20 marks]
b) If CX reaches an equilibrium value of 0.67 mol/litre, show that k1/k2 = 5.
    [15 marks]
c) If CX is reduced to 1 mol/litre in 0.9 minute, determine k1 and k2. State clearly the units of k1 and k2.








    [15 marks]

2. Consider the following consecutive first order liquid-phase reaction 
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The reaction occurs in a continuous stirred tank reactor (CSTR) operated at steady state. Concentration of A in the feed is CAO. There is no R or S in the feed. Show that the optimum space time (
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t

) required to maximize the concentration of R in the exit stream of CSTR is given by
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   [20 marks]
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3. Consider the following consecutive first order liquid-phase reaction 
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a) The reaction occurs in a constant volume batch reactor with the initial concentration of A as CAO and with no R or S present in the reactor initially, show that the concentration of R in the batch reactor changes with time t as given by the expression below.
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    [15 marks]
b) Also show that, the time at which the maximum concentration of the intermediate R in the batch reactor occurs can be given by 
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    [15 marks]

THE END
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