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Effect of Parallel and Series arrangement on Mass Transfer–Limited Reactions in Packed Beds 

Last section, we developed an 
expression that relates mass transfer 
resistance to conversion as sown 
bellow 

 

What will happen to conversion of this 
column is connected with another similar 
column in series or a flow rate is splitty 
between two column in parallel?

or



For series arrangement, the case is easy. We can treat both 
columns as on column with total length equal the length of both 
reactors and directly use the equations derived above. 

 

However, for parallel configuration, the case is different. To 
estimate the overall conversion, let us assume the conversion 
from two reactors in series is 0.865. Will this value increase or 
decrease for parallel arrangements?  

 Take the ratio of divided system to undivided system as



Previously, we had the relation of Sherwood 
Number at high value of Reynold’s Number.

As shown here, the mass transfer coefficient is 
proportional with the square root of the velocity. 
or

When the ratio of mass transfer for the divided 
columns to that in series is taken, then this relation 
becomes





Analysis and conclusion: 

We see that although the divided arrangement will have the advantage of a 
smaller pressure drop across the bed, it is a bad idea in terms of conversion. 
Recall that the series arrangement gave X = 0.865; the parallel arrangement 
gave X=0.76. Therefore (X2 < X1). 


