Consider the irreversible gas phase catalytic reaction
A + B ( C + D

 A mole balance on the process yields the differential equation
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 is the weight of the catalyst, [image: image7.png]


 is the inlet molar flow rate of species A, and [image: image9.png]


 is the reaction rate term. 

For a particular catalyst
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And the total weight of the catalyst is 2.0 kg.

From stoichiometry we know that
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NOTES & ADDITIONS

Other rate expressions can be used (for homework, for example), which might correspond to different catalysts:

[image: image25.png]T

_ kGG
T1+K.C,




[image: image26.png]SE
Cy.
Cs -

Cy e

. +

Cy

K,

¥

R e oyt
7




[image: image27.png]kCiCs
(1 +K,C, +K5Cp + K C)?

T




The given equations presume that the pressure throughout the reactor is constant. If the pressure varies in the reactor then one has a set of simultaneous equations to solve:
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For the pressure variation, [image: image34.png]


 might take on a number of different values but 0.4 should work with the other parameters in this problem. Often, it is quite a bit less depending upon how tightly the reactor is packed with catalyst. (Adapted from Cutlip & Sachem)
A classic “stiff” problem (also from chemical kinetics, Robertson 1966, cited in Hairer & Wanner)
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