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A B S T R AC T

HPAM-chitosan gel beads were utilized as an adsorbent in removing Cr(VI) and Cr(III) from 
aqueous media. The high percentage of removal for Cr(VI)—82.9% and Cr(III)—67.6% suggests 
the great potential for HPAM-chitosan gel beads as an adsorbent for the removal of chromium
(Cr) ion from aqueous solution. The kinetic data has been tested in the process of adsorption 
for Cr(III) and Cr(VI), and proved that it follows the pseudo-second-order rate equation. Both 
Langmuir equations and Freundlich equations were used for explaining the experimental data 
of adsorption isotherm, which demonstrated a better fi t to the Lagmuir model. Thus, it suggests 
a monolayer adsorption process onto the gel beads. Moreover, Chromium adsorption profi le 
onto HPAM-chitosan gel beads is suggested through the schematic representation.
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1. Introduction

During the past decade, the use of chromium(Cr) 
chemicals in several industrial processes (leather tan-
ning, mining of chrome ore, production of steel and 
alloys, dyes and pigment manufacturing, cement indus-
tries, wood preservation, textile industry, metal clean-
ing, plating and electroplating, etc.) has caused natural 
water contamination mainly due to improper disposal 
methods [1]. Chromium exists in aqueous environment 
mainly in the form of Cr(VI) and Cr(III) oxidation states. 
On the one hand Cr(III) at low concentrations can help 
the body control blood sugar levels less toxic and solu-
ble [2], on the other hand under certain circumstances 
Cr(III) may be oxidized to Cr(VI) [3], however, Cr(VI) 

is a powerful epithelial irritant and a confi rmed human 
carcinogen [4]. Recently, more than 5000 tons of chro-
mium compound waste was dumped illegally by two 
truck drivers in rural areas near Qujing city in China 
from the end of April to June, 2011. The discharge of 
effl uents containing Cr(VI) and Cr(III) into groundwater 
caused livestock death and pollution for soil and water.

Although inorganic contaminants such as Cr(III) 
and Cr(VI) cannot be chemically destroyed, many dif-
ferent technologies such as chemical precipitation [5], 
sedimentation [6] electrochemical processes [7,8], ion 
exchange [9], and biological operations [10], etc., are 
available to remove Cr(III) and Cr(VI) from wastewater.
The most common conventional method for Cr(VI) 
removal is reduction of Cr(III) to pH 2.0 and precipita-
tion of Cr(OH)3 by increasing pH to 9–10 using lime. 
However, an alternative way of decreasing their harm-
ful effects is adsorption process, which seems to be most 




