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ABSTRACT

In this study, the removal of hexavalent chromium (Cr), a strong oxidant and also carcinogen
and mutagen, from aqua solution was done using ion exchange process. The batch experi-
ments were conducted to study the kinetics of Cr removal for the concentrations of 1–20mg/L
Cr solutions. The ion exchange resin dosage was 1 g dry weight of ion exchanger/L for Dowex
21KCl. The removal efficiency observed for all the Cr concentrations and mixing time was
over the 82% for Dowex 21KCl. During the batch experiments, four different mixing time
(15–90min) and six different pH values (2–7) were evaluated to determine the optimum
mixing time and pH value. The highest removal efficiency of hexavalent Cr was obtained
using 30 rpm shaker speed at pH 6. The experimental data fitted well to the pseudo-first- and
pseudo-second-order kinetic models and then the rate constants were evaluated. Finally, it
was concluded that the hexavalent chromium ion exchange kinetics of dowex 21 KCl was well
explained by first order kinetic model rather than second order kinetic model.

Keywords: Batch adsorption; Hexavalent chromium; Dowex 21 KCl; Anion exchanger; Kinetics
study

1. Introduction

Chromium (Cr) is an environmentally significant
element found in rocks, animals, plants, soils, volcanic
dusts and gases and also used in various industrial pro-
cesses such as tanning, stainless-steel production, elec-
troplating, pigment fabrication and cements. [1–4]. The
two main oxidation states of Cr, Cr(III) and Cr(VI),
present in natural waters, significantly differ in biologi-
cal, geochemical and toxicological properties [5,6].

Cr(III), over a narrow concentration range, is an essen-
tial trace nutrient for glucose metabolism humans. In con-
trast, the anionic compounds of Cr(VI) are reported to
have a toxic effect on the biological systems [2].

Hexavalent chromium is a strong oxidizing agent
and it is both toxic and carcinogenic for humans and

animals [7,8]. Therefore, removal of hexavalent chro-
mium in various samples is of great interest.

Hexavalent Chromium-containing wastewater is
typically treated by chemical methods, which generally
involves the reduction of Cr(VI) to Cr(III) by reduc-
tants and the subsequent adjustment of the solution
pH to near-neutral conditions to precipitate the Cr(III)
ions [9–12]. Apart from the precipitation method, lime
coagulation, ion exchange, reverse osmosis and solvent
extraction are some of other methods for hexavalent
chromium removal [13,14]. This study looks into a
batch ion exchange process, for the removal of hexava-
lent chromium using ion exchanger.

2. Experimental

All chemical analyses were performed according
to standard methods [15]. A visible spectrophotometer*Corresponding author.
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