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ABSTRACT

The biosorption of Cr(VI) onto wood apple shell, batch adsorption experiments have been
studied. Equilibrium adsorption isotherms, adsorption kinetics and thermodynamic parame-
ters have been analyzed. The Langmuir monolayer adsorption capacity of wood apple shell
for Cr(VI) was determined and was found to be 28.81, 29.58 and 31.45mgg�1 at 299, 309 and
319K, respectively. The analyzed kinetic data were following the pseudo-second order
model. The thermodynamic parameters, such as Gibbs free energy change (DG˚), enthalpy
change (DH˚) and entropy change (DS˚) were calculated and interpreted. The negative value
of Gibbs free energy change and positive value of enthalpy change indicate that biosorption
is spontaneous and endothermic in nature, respectively. The standard zero free energy tem-
perature (T˚) of biosorption process is 274.6K. Infrared spectroscopy study revealed the
mechanism of Cr(VI) biosorption on powdered wood apple shell. Wood apple shell powder
was shown to be a promising biosorbent for Cr(VI) removal from aqueous solutions.
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1. Introduction

The use of heavy metals over the past few decades
has been tremendously increased due to rapid indus-
trialization in both developed and developing nations,
which results an increased flux of metallic substances
in the aquatic environment. The heavy metal enters in
tissues through the food chain and accumulates in the
body of all living organisms. If the heavy metals are
ingested over the permitted concentration, they can
cause severe health disorders. Therefore it is necessary
to remove heavy metals from contaminated wastewa-
ter before discharging into the aquatic environment.
Normally water treatment is not practiced by the
industries and as a consequence, many times heavy
metals are found in aquatic environment well above

the permissible limit [1]. Hexavalent Chromium Cr
(VI) is one of the major pollutant and most dangerous
heavy metals in industrial effluent water, because it is
a strong oxidizing agent which irritates animal and
plant tissues. Cr(VI) is teratogenic, carcinogenic and
mutagenic for mammals [2–4]. Cr(VI) is commonly
used in the preparation of a large variety of industrial
products, such as pigment for the manufacture of
paints, inks, rubber, leather, ceramics, fungicides, elec-
troplating, cement and photographic industries pro-
ducing large quantities of effluents containing toxic
metals [5,6]. Chromium is also found naturally in
rocks, soil, plants, animals, and volcanic dust [7]. The
recommended limit of Cr(VI) in potable water is only
0.05mgL�1 [8]. But the industrial effluents contain
much higher concentrations before discharging into
the environment [9,10].
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