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The adsorption kinetics has been investigated for 120 years and the development of kinetic model has been proceeded in 

order to obtain the particular kinetic model which better agreed with the experimental data.  

As a result, dozens of adsorption kinetic models were established. The adsorption kinetic models are shown in a table. 

 

Table.  Adsorption Kinetic Models 

No Name Differential Form Integrated or Linear Form 

1 pseudo-first-order(PFO) )( qqk
dt

dq
e    

)]exp([ tkqq e 
, 

tkqqq ee  ln)ln(  

2 pseudo-second-order(PSO) 


  )( qqk
dt

dq
e  

tqk

tqk
q

e

e










,   

t
qqkq

t

ee











 

mailto:yongsonhong77@yahoo.com


2 
 

3 mixed-order(MOE) ))(( FfF
f

k

dt

dF




 


  


















)exp(

)exp(

tkf

tk
qq e  

4 pseudo-n-order (PnO) n
en qqk

dt

dq
)(    

nqtknqq nn

ene  ,/])[(  

5 modified PFO (MPFO-1) ))(/( qqqqk
dt

dq
ee  

 tkqqqqq eee  ln)ln(/  

6 modified PFO (MPFO-2) ))(/( qqqqk
dt

dq
ee  


 tqqqqqq keee 

  /)/()/ln(  

7 modified PSO(MPSO-1) 


  ))(/( qqqqk
dt

dq
ee  ekee tqqqqqq  )/()/ln(  

8 modified PSO(MPSO-2) 


  ))(/( qqqqk
dt

dq
ee  

eke

ee

tqqq

qqqqq





/

)/()/ln(

                                   
 

9 modified PnO (MPnO) ))(/( nn
e

nn
en qqqqk

dt

dq
 

 
n

ne tknqq /)]exp([   

10 Elovich’s )exp( qαa
dt

dq
   tαatααaαq    ,)ln()ln(  

11 Ritchie’s 
nθα

dt

θd
)(   









ntαθ

ntαn
θ n-

），（exp

,)(
）（

-

-  



3 
 

12 
intra-particle diffusion model 
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exponential kinetic model 
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23 Multisite Langmuir model 
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Extensions of the general 

multicomponent rate model 
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Binary-solute Langmuir-type 

adsorption kinetic model 
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Appropriate form of the multisite 

Langmuir model 
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Unified kinetic model for 

adsorption and desorption 
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