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Abstract 

The use of activated carbon made of sugarcane bagasse, to eliminate cationic dyes present in waste water was studied 
in this research. It investigates the potential use of activated carbon made of sugarcane bagasse. Increase in the PH of 
the dye solution caused an equivalent increment in its adsorption efficiency. This study demonstrates that activated 
carbon made from sugarcane bagasse is an efficient and cheap adsorbing agent and very effective at removing dyes 
present in solutions and the possibility of using it for a simple and inexpensive method of dye removal from waste 
waters in either stirred tank reactors or in batch reactors. The data obtained could be utilised to design an optimally 
productive system that uses either stirred tank reactors or batch reactors remove of cationic dyes from effluents 
industrial. This study predicts effect of activated carbon made from sugarcane bagasse on adsorption of cationic dyes. 
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1.  Introduction 

 The presence of cationic dyes in effluent water is harmful to human beings. It reduces the diffusion of 
light and eventually constraints the process of photosynthesis [1-2]. A lot of methods have been used to 
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groups were obtained by calculation of the consumed volume NaOH(0.1N) for titration of HCl(0.1N). The 
amount of functional group is calculated as following: 

 
 
 

(1) 

5. Result of Point Zero Charge 

Point zero charge can be estimated using KNO3(0.01 N) solution. The point zero charge of activated 
carbon made from sugarcane bagasse was determined and the results shown in Figure 1. Since KNO3 

solution was used, it is desirable to have a fixed background electrolyte concentration that is high enough 
to minimize the total salt concentration changes during the titration and no clear effect of KNO3 was found 
on the mobility.  

The pHpzc values were known by determining the position where the resulting curves cut through the 
pH0 axis as shown in Figure 1. The pHpzc was found to be 7.4, for activated carbon made from sugarcane 
bagasse sample. Cation adsorption becomes enhanced at pH higher than the pHpzc, while adsorption of 
anions is equally enhanced at pH less than pHpzc. Increase in the pH above the point zero charge tends to 
increase the adsorption of cationic dyes on the adsorbents. The result of point zero charge shows in Fig. 1. 

 
 

 

Fig. 1. Point Zero charge of Activated carbon made from sugarcane bagasse. 

6. Discussion of Surface Acidity/Basicity 

The Boehm’s technique was used to characterize the surface chemical property of the adsorbent. 
Several assumptions were made before the surface acidity and basicity could however be calculated. It 
was assumed that acidic group generally, could only be neutralised by NaOH, Na2CO3 and NaHCO3while 
all basic groups would be neutralised by HCl.  

Table 2 shows the summary of the properties of the surface functional groups through the Boehm 
titration. The concentration of acidic sites for the Activated carbon made from sugarcane bagasse is 
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0.38125 mmol.g-1, while the basicity group is very low. The basicity groups value is correspond to 0.0260.  
The significant increase of acidity groups in compared to the basicity groups, suggesting that the majority 
of functional groups on the adsorbent surface are acidic. The more acidic groups, indicating more 
oxygenated functional groups, gave rise to higher adsorption of cationic dyes. 
 
Table 2. The Bohem titration data for Activated carbon made from sugarcane bagasse. 

7. Conclusion 

To find surface acidity/basicity we used Boehm titration method and we found 0.202849 for carboxyl 
groups and 0.014387 for lacton and 0.164013957 for phenolic and 0.0260274 for basicity and 0.38125 for 
acidity. For cationic dyes we need acidity to be high and this acidity is acceptable.Also we found point 
zero charge for carbon active made by sugarcane bagasse by using KNO3 0.01 N solution. The zero point 
charge is at pH 7.4 then as our dyes are cationic dyes optimum pH should be over 7.4. It means as pH 
increases the adsorption will increase too.  In the future work, we determine to research in adsorption of 
some cationic dyes on activated carbon made from sugarcane bagasse.  
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