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Design Equations 

Homogeneous Heterogeneous 
Ideal batch reactor 

Vr
dt
dXN AA −=0  

or 

( )∫
−

= X

A
A Vr

dXNt 00  

Batch catalytic reactor 
Wr

dt
dXN AA '0 −=  

 

( )∫
−

= X

A
A Wr

dXNt 00 '
 

Tubular reactor 
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Fluidized bed reactor 
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Reaction rate 
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Concentration and conversion 
Batch Flow system 
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Stoichiometry 

aA + bB  cC + dD 
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Heterogeneous reaction 

Catalyst properties 

pgp VPorosity ρε ==
particle of  volumetotal
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pρ  = density of particle 
Vg = void volume per unit mass of particles 
 
The average pore radius of catalyst is 
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Sg = surface area per unit mass of particles 


