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4. Conclusion

The porous activated carbon fabricated from banana peel pre- 

cursor through KOH activation was found to be an effective adsor- 

bent for removal of Cu 

2 +,  Ni 2 + and Pb 2 + ions from aqueous so- 

lution. The RSM involving CCD was successfully applied to exam- 

ine the impact of independent variables, including metal ion con- 

centration, pH and AC dosage on the removal of Cu 

2 +,  Ni 2 +,  and 

Pb 2 + and to determine the optimum adsorption conditions. The 

quadratic equations developed to model the adsorption of all three 

metals on the banana peel based activated carbon were proved sta- 

tistically significant. It is noted that the quadratic models for Ni 2 + 

and Pb 2 + had the higher goodness of fit than that for Cu 

2 +.  Accord- 

ingly, the maximum adsorption capacities for Cu 

2 +,  Ni 2 +,  and Pb 2 + 

were obtained at (14.3 mg/g) < Ni 2 + (27.4 mg/g) < Pb 2 + (34.5 mg/g) 

using the initial concentration of 85 ppm, 90.3 ppm, 74.4 ppm, AC 

dosage of 2.4 g/L, 1.8 g/L, 0.9 g/L and pH values of 6.5, 6.4, 6.1, re- 

spectively. In addition, the adsorption isotherms of Cu 

2 + and Ni 2 + 

were found to follow well the Langmuir adsorption principle. The 

obtained results proved a great potential to apply the low-cost ba- 

nana peel-derived activated carbon with the well-defined adsorp- 

tion characteristics for environmental treatment. 
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