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REAKTOR
Chapter3

Rate Laws 

� Power Law Model 
� k is the specific reaction rate (constant) 

and is given by the Arrhenius Equation: 
Where:
E = activation energy (cal/mol)
R = gas constant (cal/mol*K)
T = temperature (K)
A = frequency factor 

Stoichiometric Tables 

Using stoichiometry, we set up all of our 
equations with the amount of reactant A as 
our basis. 

Batch System Stoichiometric Table 

Where: 

Concentration -- Batch System:

Constant Volume Batch:

Flow System Stoichiometric Table 

SISTEM ALIR
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� Concentration -- Flow System: 

� Liquid Phase Flow System:

� Gas Phase Flow System: 
�From the compressibility factor equation of 

state: 

�The total molar flowrate is: 

Algorithm for Isothermal Reactor 
Design

Example: The elementary gas phase 
reaction 
takes place in a CSTR at constant 
temperature (500 K) and constant 
pressure (16.4 atm). The feed is equal 
molar in A and B. 
Mole Balance

Rate Law

For a gas phase system:

If the conditions are isothermal (T = T0) and 
isobaric (P = P0): 

And if the feed is equal molar, then: 

� This leaves us with CA as a function of 
conversion alone: 

� Similarly for CB: 

[Why do you suppose CB is a constant, 
when B is being consumed?] 
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Combine

Evaluate

Example: The elementary liquid phase reaction 

is carried out isothermally in a CSTR. Pure A 
enters at a volumetric flow rate of 25 dm3/s and 
at a concentration of 0.2 mol/dm3. 
What CSTR volume is necessary to achieve a 
90% conversion when k = 10 dm3/(mol*s)? 

Mole Balance

Rate Law

Stoichiometry liquid phase (v = vo) 

Combine

Evaluate, at X = 0.9, 

Arrhenius Equation 


