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A B S T R AC T

The biosorption of lead [Pb(II)], cadmium [Cd(II)] and copper [Cu(II)] onto rice bran, a residue 
of rice processing industry, in a batch experiment has been studied. Equilibrium isotherms and 
thermodynamic parameters have been evaluated. Equilibrium data agreed well with Langmuir 
isotherm model. Gibbs free energy was spontaneous for all interactions, and the biosorption 
process exhibited exothermic enthalpy values. Although rice bran presented a quite high met-
als sorption ability for Cd(II) and Cu(II), it seemed to be especially suitable for removal of Pb(II). 
Rice bran was shown to be a promising biosorbent for Pb(II), Cd(II) and Cu(II) removal from 
aqueous solutions.
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1. Introduction

Industrial wastewater containing heavy metal can 
cause serious environmental pollution problems. Lead is 
a nonessential, highly toxic metal, and all known effects 
of lead on biological systems are deleterious. Acute and 
classical lead poisoning in human adults is manifested 
by anemia, renal damage, and sometimes encephalopa-
thy. Cadmium [Cd(II)] enters waterways through indus-
trial discharges and galvanized pipe breakdown. It is all 
a nonessential metal to living organisms and can become 
toxic by displacing zinc [1]. Low exposures may result in 
kidney damage and, in addition, epidemiological stud-
ies have revealed that Cd(II) may be a contributing factor 
in some forms of cancer in humans. Copper [Cu(II)] at 
excessive concentration is also toxic to a variety of living 

organisms from humans to bacteria, especially fi sh. 
Low exposures can impact respiration and affect cell 
walls of microorganisms. Therefore their removal from 
wastewater before they are discharged into surrounding 
water bodies is of importance.

At present there exist a number of different technol-
ogies for treating heavy metals-bearing waste streams. 
Chemical means of removing heavy metals from water 
would be expensive, incomplete metal removal, toxic 
sludge generation and intensive maintenance [2,3]. On 
the other hand, biological methods, such as biosorption, 
show potential for ease of construction and mainte-
nance. Biosorption is a process that utilizes inexpensive 
inactive/dead biological materials as adsorbents to 
sequester toxic heavy metals and is particularly useful 
for the removal of contaminants from industrial effl u-
ents. Biosorbents are generally available at low cost, 
non hazardous and abound in nature [4,5]. A variety of 




