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ABSTRACT

Adsorption of chromium VI [Cr(VI)] from aqueous solutions on chestnut shell was studied.
In order to optimize the adsorption process, 23 full factorial design was applied to investigate
the influence of the Cr(VI) concentration (100 and 150mg/L), contact time (2 and 6h), and
pH (2 and 5) on the amount of Cr(VI) adsorbed. Statistical analysis of the results showed the
significance of the individual factors and their interactions on the adsorption process. The
best conditions for Cr(VI) adsorption were pH 2 and a contact time of 6 h for both the initial
concentrations tried. Adsorption equilibrium was modeled by the Freundlich and Langmuir
isotherm for Cr(VI). Equilibrium adsorption data followed Langmuir isotherm. The
experimental results showed that chestnut shell could be used for adsorption of Cr(VI) ions
from aqueous solutions.
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1. Introduction

The use of chromium chemicals in several indus-
trial processes such as metal cleaning, plating, and
electroplating leads to contamination of water. In aque-
ous systems, chromium can exist in both trivalent and
hexavalent oxidation states. Because of its great toxicity
Cr(VI) must be removed from wastewater before being
discharged [1,2]. According to Turkish Water Pollution
Control Regulation, the maximum levels permitted for
trivalent chromium in wastewater are 5mg/L and for
hexavalent chromium are 0.05mg/L [3]. The methods

used for the removal of chromium ions from wastewater
can be divided into five main categories: (i) chemical
reduction by using ferro-sulfates, sodium meta bisulfite,
sodium sulfite, sulfur dioxide, and similar chemicals,
followed by precipitation (ii) ion exchange by using
anion exchange resins (Cr(VI)) and cation exchange (Cr
(III)), (iii) electrochemical reduction followed by pre-
cipitation, and finally (iv) adsorption [4]. Although dif-
ferent technologies are available the adsorption process
is one of the efficient methods for chromium removal
due to its clean operation and complete removal of
heavy metal ions even from dilute solutions [5]. The
most widely used adsorbent is activated carbon, which
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