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A B S T R AC T

The biosorption potential of wheat (Triticum aestivum) shells to remove hexavalent Chromium 
(Cr+6) ions from aqueous solutions was investigated in batch mode experiments. The equilib-
rium adsorption level was determined and it was observed that equilibrium adsorption of 
chromium was function of the solution contact time and initial metal concentration. The effect 
of solution pH on biosorption was also studied. From experimental results it was observed that 
the biosorptive capacity of the shell was dependent on the pH and initial Cr (VI) ions concen-
tration. The Freundlich and Langmuir constants for biosorption of chromium (VI) on wheat 
shells were determined and it was observed that the adsorption data fi t well with the Langmuir 
isotherm model. To optimization of this process response surface methodology (RSM) was uti-
lized. The regression equation was obtained using Design Expert 7.0 software. Predicted values 
thus obtained were closed to experimental value indicating suitability of the model.
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1. Introduction

Biosorption, a technically feasible and economical 
process, has gained increased creditability during recent 
years [1]. Biosorbents are highly porous materials and 
adsorption primarily takes place on the walls of the 
pores or at specifi c sites inside the particles [2−6].

Chromium, a priority metal pollutant is widely used 
by various modern industries like electroplating, tan-
ning, textile resulting high discharge and accumulation 
of large quantities into the environment. The i nterest 
in chromium is governed by the fact that its toxicity 
depends critically on its oxidation state. In the environ-
ment, chromium, a redox active metal element, usually 

exists as trivalent (Cr (III)) or hexavalent (Cr (VI)) spe-
cies. Hexavalent chromium is 500 times more toxic than 
the trivalent one [7]. The Cr (VI) species may be in the 
form of dichromate (Cr2O7

2–), hydrochromate (HCrO4
–) 

or chromate (CrO4
2–) in a solution depending on the pH. 

Due to repulsive electrostatic interactions, Cr (VI) are 
poorly adsorbed by the negatively charged soil particles 
in the environment, and hence they can transfer freely 
in the aqueous environments. Chromium (VI), which 
is on the top priority list of the toxic pollutant defi ned 
by US EPA, is present in the electroplating wastewater 
and many other industrial discharges. According to the 
Indian standards, the permissible limit of Cr (VI) for 
industrial effl uents to be discharged to surface water is 
0.1 mg/l. If Cr (VI) is ingested beyond the maximum con-
centration (0.1 mg/l), it can cause health disorder, such 




