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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.

(1)
Consider the following liquid-phase, elementary reactions:
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                                                                              and 

The reactions take place in a continuous stirred tank reactor (CSTR) operated at steady state. The reactor is assumed to behave ideally. The feed stream contains CA0 kgmol/m3 of A and there are no R, S or P in the feed stream.

a)
Starting from appropriate mass balances over the CSTR, show that the concentrations of R in the exit stream of the CSTR is given by the following expression:
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where ( is the space-time of the CSTR.

b)
Show that CRf is maximized when 
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c)
For the case of  k = 1 min-1 and CA0 = 2 kgmol/m3, sketch the concentration of A, R, S and P in the exit stream of the CSTR as a function of (.
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