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Temp.K

 

qref(exp)

1st Order Pseudo 2nd order 2nd order 

K1min-1 qref(cal) R2 
K*

2gmg-1 

min-1
 

t1/2min qref(cal) R2 
K2gmg-

1 min-1
 

qref(cal) R2 

293 370 0.015 180 0.93 1.24x10-4 21.0 384 0.99 0.0007 82 0.82 

303 430 0.022 224 0.93 1.25x10-4 17.6 454 0.99 0.0008 91 0.86 

313 450 0.021 268 0.87 1.04x10-4 20.2 476 0.99 0.0006 185 0.91 
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Temp. K Kd  R

2 
293 17.99 0.62 
303 21.90 0.70 
313 23.57 0.73 
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Adsorption Kinetic study of methylene blue onto carbon from 

olive stones activated by phosphoric acid 
 

Saber E. Mansour El-Mesmari
1
                            Hussein A. Khalaf              

                and Ibraheim A. El-Sarsour 

 

Abstract 
 

In this paper, batch kinetics data such as models proposed by first, 

second and pseudo-second order for methylene blue adsorption onto chemically 

activated carbon prepared from olive stones were calculated at three different 

temperatures (293, 303 and 313 K). The obtained results show that the 

adsorption was found to increase on increasing temperature. The data clearly 

indicate that the pseudo-second-order rate equation yields the best fit and the 

correlation coefficients of the pseudo second-order rate model for the linear 

plots are very close to 1 at various temperatures, suggesting that kinetic 

adsorption can be described by the pseudo-second-order rate equation. The rate 

constants for pseudo-second order are 1.24x10
-4

, 1.25x10
-4

 and 1.04x10
-4

 g mg
-1

 

min
-1

, and the activation energy for this process is 0.7557 KJ mol
-1

. The half 

live times were determined and found to be ranging from 17 to 21 min at 

different temperatures. Moreover, the diffusion model involves two phases, 

which suggests that the adsorption process proceeds by surface sorption and 

intraparticle diffusion. 
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