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Continuus Strirred Tank Reactors 

(Back-mixed Reactors) 
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No variations in C, T and r within 
the vessel

In the reactor: Low substrate

and high product concentrations

i= component

J= reactor no

V= reactor volume

Q=besleme debisi

C=concentration

N=mole number 

,Cp
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Mass Balance in an Ideal Continuous Stirred Tank Reactor

(for i component; for reactor j
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(steady state and liquid phase 
reaction)
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MM expression is introduced 
in the equation

moles/s

 (residence time)= How long 
a unit reactor volume 
feed remains in the 
reactor 
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Example: For enzyme reaction with MM model
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The relation between the 
residence time and 
conversion
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Plug flow :

Q,CSo Q,CS,CÜ

CS

CÜ

CS
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z

C, T and r change with length (z)

There is no axial 

interference (mixing); 

There is very good 

mixing in the radial 

direction
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(for i component, in (Az) volume element; ideal biyoreactor; A cross 
sectional area, z length)
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Steady-state;       Q=vA
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Mass Balance in an Ideal Plug Flow Reactor
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The change in 
substrate 
concentration 
with residence 
time

MM expression 
is introduced in 
the equation

Example: For enzyme reaction with MM model
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