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1. (A) Plug flow reactor (PFR); (B) Semi-batch reactor; (C) Batch reactor (BR;
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6. A first-order liquid phase reaction takes place with 60% conversion in a BFR. Now this reactor is
replaced by one PFR twice as large as BFR. What will be the conversion if all else conditions remain
unchanged? (10%)

. A second-order liquid phase reaction “A — B + 3C” takes place in two plug flow reactors in series. The
volumes of the first and second reactors were 5 and 10 liters, respectively. The rate equation is -7, = 0.3
Ca2 [mol/liter-min]. The volumetric feed rate is 3 liter/min, and the concentration of the reactant A in
feed is 5 mol/L. What is the conversion at the exit of the second PFR?  (10%)

. Consider the parallel unimolecular-type first-order reactions:

A_.EI"R
=8
The initial concentration of A is [A]o. Neither R nor S is present initially. Derive that the concentration of
kA4 ‘ . L
R= LAY (1-e %%} where t is reaction time. (10%)
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9. (a) Briefly describe the following terms and give an example for each term:  (5%)

i. Rate equation
ii. Order of reaction
(b) The temperature dependence of the rate constant is often represented by Arrhenius’ law. Please write

down the expression for the Arrhenius’ law and explain its parameters. (5%)
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