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Consider a 1st order irreversible liquid phase reaction:
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stoichiometry

combine

Da= -rA0V/FA0 = tmixing/trxn

• Da<<1: rapid mixing
relative to reaction &
less important. Da>>1:
problematic mixing.

• k is often referred to as
Damköhler number for
1st order reaction

• Rule of thumbs
If Da<0.1, then X<0.1
If Da>10, then X>0.9
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Design of Single CSTR
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Find the outlet concentration of A in the 1st

reactor. 

Find the outlet concentration of A in the 
2nd reactor. 

If n equal-sized CSTRs connected in 
series

Design of CSTRs in Series 

Consider a 1st order irreversible liquid phase reaction, -rA= kCA
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Substitute CAn in  terms of X
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For an individual reactor volume, 

Design of CSTRs in Parallel (1st Order 

Reaction)
Consider a 1st order irreversible liquid phase reaction, -rA= kCA
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Substitution of

FA0,i= FA0/n

FA,i= CA,i*v0/n

Step 1 

Step 2 
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