
Isotherm batch reactor, isotherm plug flow reactor 
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Isothermal, continuous stirred tank reactor 

tVV                            thus 0r)cc(
t

1
jj0j   

000

0 1
0

1

j

j

j

j

j

jj

c

r
X

tc

r

c

)cc(

t












. 

Type of reaction  t  X  

A→B 

Zero order 

kr  ; 
0

11

Ac

k
X

t


  

k

XcA 0  
0Ac

tk 
 

A→B 

1st order 

)1(0 Xckckr AA   

)1(
1

XkX
t

  
X

X

k 1

1
 

 

tk

tk





1
 

A→B 

Order m  (m≠1) 

mm
A

m
A Xckckr )1(0   

mm
A XckX

t
)1(

1
0   

mm
A X

X

ck )1(

1
1

0 


 
 

 

1
0

1
0

1 






m
A

m
A

ctk

ctk
 

2A→P v. A+B→P 

2nd order 

(cA0 = cB0) 

22
0

2 )1( Xckckr AA   

22
0 )1(

1
XckX

t
A   

2
0 )1(

1

X

X

ck A 



 

 
0

00

2

4112

A

AA

ctk

ctkctk




 

A+B→P 

2nd order 

(cA0 < cB0) 

)()1( 000 XccXck

cckr

ABA

BA





)()1(
1

000 XccXckX
t

ABA 

 

)()1(

1

00 XccX

X

k AB 
  

 
0

0
2

0000

2

4))(1()(1

A

AABAB

ctk

ctktkcctkcc




 

 

 


