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Objective 

Ø  Ideal reactors – mass balances 
Ø  Ideal reactors - comparison 



General mole balance 

Fj0 Fj 
Gj 

Fj0, Fj   – molar flow rate (moles/min) 
v0, v   – volumetric flow rate (dm3/min) 
Gj   – molar generation rate (moles/min) 
V   – Volume(dm3) 
Cj   – concentration (moles/dm3) 
t   – time (min) 



General mole balance 

Fj0 ! Fj + rj dV =
dN j

dt

V

"



Batch Reactor 

dN j

dt
= rjV



Continuous-Stirred Tank Reactor 

V =
Fj0 ! Fj
!rj



Plug flow reactor 

dFj
dV

= rj



Packed bed reactor 

dFj
dW

= rj
'



Example 
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Ideal reactors - comparison 
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Ideal reactors - comparison 
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Nominal space times  

(Engineering of Chemical Reactions, Schmidt) 



Summary 

Ø Mole balances 
Ø  Ideal flow pattern 
Ø Batch and continuous reactors 
Ø Plug flow reactor 
Ø Residence time 


