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—. Based on the following reaction rate (-r,) as a function of the fractional
conversion (X) data and the entering molar flow rate (F,0) = 10 mol/s,

calculate

(A)the volume (V) of a continuous-stirred tank reactor (CSTR)
necessary to achieve 60% conversion (i.e., X = 0.6), and
(B) the volume of a plug-flow reactor (PFR) necessary to achieve

60% conversion. (15%)
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=. Based on the following reaction mechanism, derive a reaction rate law
for the rate of consumption of M (i.e., -1y = -dCy/dt), where Cy; is the

molar concentration of M and t is time.
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where I and M are reactants, R* and P* are free radicals, P is the

product, and kg, k;, k, and k, are the reaction rate constants. (20%)

= Derive an expression for the fractional conversion (X) as a function of

the space time (1), reaction rate constant (k) and entering concentration

of A (Cap) for a second-order liquid-phase reaction (A -~k P)

carried out in a continuous-stirred tank reactor (CSTR). A and P

represent the reactant and product, respectively. (15%)
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