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A B S T R AC T

Water pollution by heavy metals is a major environmental problem because of their toxicity and its 
removal is highly essential. In this present investigation, two types of adsorbents were prepared 
viz. activated carbon from acid treated rice husk (ACARH) and activated carbon from rice husk 
followed by acid treatment (ACRHA). Characterization of the adsorbents was performed by BET 
analyzer, Fourier transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM) 
and EDAX analysis to determine their surface area and morphological behavior. Adsorption 
studies were conducted to optimize the process variables such as initial metal ion concentration, 
adsorbent dosage, pH of the solution and temperature on the percentage removal of hexavalent Cr 
ions from aqueous solution. It is found that ACARH adsorbent is highly effective for the removal 
of metal ions than ACRHA. Various kinetic and isotherm models were fi tted with the experimen-
tal data obtained from ACARH adsorbent to evaluate the solute interaction behavior.
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1. Introduction

The rapid modernization in this era has resulted in 
industrialization and urbanization that leads to increase 
the rate of discharge of domestic and industrial effl u-
ents to water streams. Most of these effl uents contain 
toxic and non-biodegradable substances especially 
heavy metals. The presence of heavy metals is of major 
concern because of their toxicity, bio-accumulating ten-
dency, threat to human life and the environment [1]. 
One of the heavy metals that have been a major focus 
in water and wastewater treatment is chromium which 
is released to the environment through a large number 
of industrial operations, such as textile dyeing, leather 

tanning, electroplating and metal fi nishing industries 
[2]. Chromium exists in two main oxidation states- 
hexavalent chromium (Cr (VI) ions) and trivalent chro-
mium, (Cr (III) ions). Among these; Cr (VI) ion is more 
hazardous, carcinogenic and mutagenic to living organ-
isms. In addition, it causes allergic and asthmatic reac-
tions, diarrhea, stomach and intestinal bleedings, cramps, 
liver and kidney damage [3]. Chromium concentration in 
industrial wastewater ranges from 0.5 to 270,000 mg l−1. 
The tolerance limit for the discharge of Cr (VI) ions into 
inland surface water is 0.1 mg l−1 and in potable water is 
0.05 mg l−1 [4].

Treatment processes for heavy metal removal from 
waste water includes precipitation, coagulation, elec-
trochemical processes, reduction, membrane fi ltration, 
ion exchange, solvent extraction and co-precipitation 
[5]. However, these methodologies have their own 




