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Figure 1. Three tanks in series. 
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improves productivity: 

concentration of A in 1st one is higher than would be in one large CSTR 
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Figure 2. Diagram of a plug flow reactor. 
 
Plug Flow Reactor (behaves like an infinite number of infinitely small CSTRs) 
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This can be expressed as: 
dY

= F t( ,Y )  where t is replaced by V. 
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Figure 3. Diagram of a plug flow reactor showing flow in the z-direction. 
 
dV = ⋅area dz  
 
Mass flow rate is constant 

(v Aρ ) = const.  

ρ =∑CW  i i

For a liquid, 
dρ
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Rearrange: 
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For a normal pipe 
dA

= 0  and for a liquid 
dz

dρ
= 0  
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Therefore: 
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= ⇒0 v v=  
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(We can’t assume this for gases!) 
 
For a PFR: 
dFA = r
dV A  

FA = v A[ ]  
( )d vCA = r
dV A  

For liquids, v  is constant so we can take it out of the differential.   
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Instead of treact we have zreact! 
area ⋅ lengthtpipe =  

v0

[ ] ( )
area ⋅ z Xt A

PFR = =  
v k0 A

0
1− X A

 
Flow is driven by the pressure drop across the pipe. 
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Figure 4. Diagram of a pipe showing pressure upstream and downstream. 
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