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1. For Gas—phase reaction,
A=>B
Pure A is placed in a batch reactor at 65.6 atm and 127°C.
Calculate the time to reduce the concentration of A by a factor of 5 (C,=C,/5) ina
batch reactor for the reaction with -r, = kCzA, when k = 0.046 dm’/mol.min
Solution
Initial concentration of A

Cpo=

Mole balance equation for batch reactor

In—Out +Gen = Acc

Rate law

Combining and Substituting
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2. Liquid phase reaction, A->B

is carried out isothermally in a CSTR (flow reactor). Pure A enters at a volumetric flow
rate of 15 dm'/s and at a concentration of 0.5 mol/dm”. The reaction rate law is second-
order respected in Aand k= 10 dma/(mol.s)

2.1 What CSTR volume is necessary to achieve a 50% conversion?

2.2 What is the space time value ( 7) for this reaction?
2.1 Solution

Mole balance equation for CSTR

In — Out +Gen = Acc

Rate law

Stoichiometry, flow system, liquid phase

Combining and Substituting

2.2 Solution

T=
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3. Set up a stoichiometric tables using A as a basis of calculation in the following gas-

phase reaction.

A+2B->2C

The reaction is carried out in isothermal, isobaric, variable-volume gas-phase system,
and y,,= 0.4. Please use the stoichiometric tables to express the concentration as a
function of conversion, Ci = f(X), and combine Ci = f(X) with the rate law to obtain -r, =

f(X). The Rate law for this reaction is —rA:kCACQB.

Solution
Symbol | Initial Change Remaining
A
B
C
Fro F.=




