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Problem 2 
 
(a) Species A is the limiting reactant.  We can show this by assuming all of A reacts to 
determine if any B remains. 
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(b) PFR Balance In – Out + Gen = Acc 
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 The equation is non-stoichiometric, so we write: 
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(c) CSTR Balance 
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(d) Overall conversion of B 
 PFR 
 24.6)1(*6.0 ,0, =−= PFRBBPFRB xFF  mol B min-1 
 CSTR 
 8.4)4.01)(20(4.0)1(4.0 ,0, =−=−= CSTRBBCSTRB xFF  mol B min-1 
 Overall 

 45.0
20

24.68.420

0

,,0 =
−−

=
−−

=
B

PFRBCSTRBB
B F

FFF
x  

 Or, we could do a weighted average of the conversions 
 45.04.0*4.048.0*6.0 =+=Bx  
 
(e) (i) We can find the new conversion by recalculating the value for the concentrations 
 ( ) 4.0121*2.00 −=−−== δε By  
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 Substitute our new expressions for concentration into our rate expression from (c) 
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 (ii) The volume of CSTR1 required for a conversion of B of 0.4 when species D is 

removed should decrease relative to the CSTR in (c) because the reverse reaction 
will no longer occur and the concentration will be higher in the reactor because of 
the removal of D. 



Problem 3 
 
(a)     σi 
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(b) 
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PSSH on I2: 
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PSSH on I1:  
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Substitute expressions for [I1] and [I2] into rate expression and simplify: 
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 (c) The following approximation must be made:  
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which occurs when step 1 is quasi-equilibrated (QE).  
 
(d) (i) If step 1 is irreversible: 
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(ii) If step 1 is quasi-equilibrated: 
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(e) If step 1 is quasi-equilibrated, then: 
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Determine the dependence of selectivity towards the desired 
product on the concentration of reactants and products: 
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The selectivity has a first-order dependence on the concentration of 
A.  Using a PFR will result in a higher selectivity than using a 
CSTR, because a PFR operates at the highest concentration of A 
possible (i.e. later dilution), while a CSTR operates at the exit 
concentration of A (i.e. earlier dilution).  
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