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Introduction 

 

Adsorption by activated carbon has been used extensively in dye house wastewater 

treatment, either independently or coupled with biological degradation [1]. Though many 

lowcost materials have been tested for the removal of different dyes from their aqueous 

solutions, such as clay [2], sawdust [3], chitosan [4], and peat [5], adsorption by activated 

carbon remains one of the most efficient techniques in dye house wastewater treatment, 

especially as a final polishing step before discharging or recycling the treated wastewater. 

In this paper, adsorption equilibrium and kinetics of Malachite Green dye from their 

single-component aqueous solutions onto activated carbon were studied in a batch 

reactor. Effects of the initial concentration and adsorbent particle size on adsorption rate 

were investigated Adsorption equilibrium data were then correlated with several well- 

known equilibrium isotherm models. The kinetic data were fitted using the pseudo-first- 

order equation, the pseudo-second-order equation, and the intraparticle diffusion model. 

The respective characteristic rate constants were presented. A new adsorption rate model 

based on the pseudo-first-order equation has been proposed to describe the experimental 

data over the whole adsorption process. The results show that the modified pseudo-first-

order kinetic model generates the best agreement with the experimental data for the three 

single-component adsorption systems. 

 
 

Exprimental 

 

Activated carbon prepared from shell as the adsorbent. dye provided by Rang Azar 

Company(Iran), namely Malachite Green were chosen as the adsorbate, due to their 

Extensive use in the textile industry. 
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For determination of dye concentration used Perkin Elmar spectrophotometer 

(lambda-25).Experiment done in batch condition. 

 
 

Results and discussion 

 

Fig. 1 compares the experimentally determined adsorption equilibrium data with the 

model prediction by the Fritz– Schlünder isotherm. The excellent fitting of Fritz– 

Schlünder isotherm can be due to the fact that it contains more parameters than the other 

equilibrium isotherms do. This implies that it has more degree of freedom to fit the 

experimental data by changing another parameter if one parameter has ceased to generate 

good agreement between the model and the experiment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Equilibrium isotherms for single-component adsorption systems at different initial 

concentrations of MG. 

The result of kinetic absorption in different initial dye concentration show in Fig. 2. 

The modified pseudo- first-order equation generates the best fit to the experimental data 

of the investigated adsorption systems. 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2. The modified pseudo-first-order kinetic model for adsorption of MG at different initial 

concentrations 
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