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Q. 2.A)

Kinetic Models for Nonelementary Reactions

To explain the kinetics of nonelementary reactions we assume that a sequence
of elementary reactions is actually occurring but that we cannot measure or
observe the intermediates formed because they are only present in very minute
quantities. Thus, we observe only the initial reactants and final products, or what
appears to be a single reaction. For example, if the kinetics of the reaction

A, +B,—>2AB A, 2247
A*+B,== AB + B*
A* + B*= AB

Free Radicals. Free atoms or larger fragments of stable molecules that contain
one or more unpaired electrons are called free radicals. The unpaired electron
is designated by a dot in the chemical symbol for the substance. Some free
radicals are relatively stable, such as triphenylmethyl,

& )¢

but as a rule they are unstable and highly reactive, such as

CHa', Csz‘, I', H', CC13'



Ions and Polar Substances. Electrically charged atoms, molecules, or fragments
of molecules, such as

N;, Na*, OH-, H;0*, NHj, CH;OHj, I°
are called ions. These may act as active intermediates in reactions.
Molecules. Consider the consecutive reactions

A—R—S

Ordinarily these are treated as multiple reactions. However, if the intermediate
R is highly reactive its mean lifetime will be very small and its concentration in
the reacting mixture can become too small to measure. In such a situation R
may not be observed and can be considered to be a reactive intermediate.

Transition Complexes. The numerous collisions between reactant molecules result in
a wide distribution of energies among the individual molecules.
Above model can be explained in brief by giving examples of mechanism

Q. 2 B) Exothermic Reactions in Mixed Flow Reactors

For exothermic reactions in mixed flow (or close to mixed flow) an interesting situation may
develop in that more than one reactor composition may satisfy the governing material and energy
balance equations. This means that we may not know which conversion level to expect. van
Heerden (1953, 1958) was the first to treat this problem.

Consider reactant fluid fed at a given rate (fixed r or VIF,,)) to a mixed flow reactor. At each
reactor temperature there will be some particular conversion.

At low temperature the rate is low so this conversion is low.

At higher temperature the conversion rises and approaches the equilibrium. At a still higher
temperature we enter the region of falling equilibrium so the conversion for given T will likewise
fall.

Figure below shows this behavior for different T values.
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For a given feed temperature T; the intersection of the energy balance line with the S-shaped material
balance line for the operating T gives the conditions within the reactor. Here three cases sare

distinguished. These are shown in Fig. below for irreversible reactions.
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