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A B S T R AC T

The adsorptive behavior of heartwood powder of Areca catechu for copper(II) ion from syn-
thetic wastewater has been investigated as a function of contact time, initial concentration of 
copper(II) ion, solution pH and biosorbent dosage, using batch method at room temperature. 
The optimum conditions for the metal adsorption were found to be at 0.5 g biosorbent dose, 
pH 5.5, and 30 min equilibrium time for the entire concentration range of the adsorbate. The 
equilibrium adsorption data were fi tted to Langmuir, Freundlich and Dubinin-Radushkevich 
adsorption isotherm models and the model parameters were evaluated. The maximum adsorp-
tion capacity obtained from Langmuir isotherm model was found to be 9.578 mg g−1. The kinetic 
study showed that the pseudo-second-order kinetic model better described the biosorption 
process in comparison to pseudo-fi rst-order, Elovich and intra-particle diffusion kinetic model. 
FT-IR spectrum analysis revealed that O-H, N-H and C-O groups present in the adsorbent were 
the primary copper(II) ion binding groups.
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1. Introduction

Increased use of metals and chemicals in process 
industries has resulted in generation of large quanti-
ties of effl uents containing high levels of toxic heavy 
metals. Heavy metals such as copper, lead, cadmium, 
chromium, etc., are hazardous to the environment, 
and therefore, it is necessary for them to be removed 
from the waste stream before being discharged into 
the environment. One of the widely studied toxic 
heavy metals is copper. Although copper(II) may be 
considered as micronutrient but is extremely toxic to 
living organisms at higher concentrations. The World 

Health Organization (WHO) recommends a maxi-
mum acceptable concentration of copper (II) as 0.1–1.5 
ppm in drinking water [1]. Absorption of copper by 
man results in “Wilsons disease” which is an inborn 
metabolism error, it imparts the ability of the liver to 
excrete copper into bile and this leads to the accumu-
lation of copper in tissues like brain, skin, pancreas 
and myocardium. It has also reported that excessive 
intake of copper(II) by human leads to hepatic and 
renal damages, capillary damage, gastrointestinal irri-
tation and central nervous system irritation [2]. The 
main sources of copper pollution are metal cleaning 
and plating baths, smelting and refi ning, pulp, paper-
board mills, wood pulp production, electrical and fer-
tilizer industry. Major sources of copper pollution in 




