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ABSTRACT

The present work deals with the use of Syzygium cumini bark powder as a biosorbent for Ni
(II) removal from aqueous solution. The biosorption characteristics of Ni(II) onto S. cumini
bark powder was investigated as a function of pH, contact time, biosorbent dosage, and ini-
tial Ni(II) ion concentration. Langmuir and Freundlich isotherms were used to fit the experi-
mental data. The best interpretation for the equilibrium data was given by the Langmuir
isotherm. The maximum biosorption capacity was found to be 294.1mg/g for Ni(II) at pH
5.0 and at room temperature. The biosorbent was characterized by Fourier transform infrared
spectroscopy (FTIR) and scanning electron microscopy analyses. The equilibrium biosorption
data were well fitted with the pseudo-second-order kinetic equation. The chi-square (w2) and
sum of the square error tests were also carried out to find the best-fit biosorption isotherm
and kinetic model. The FTIR results revealed that carboxyl, hydroxyl, and amine groups are
responsible for Ni(II) biosorption onto S. cumini bark powder.
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1. Introduction

The regulations concerning the discharge of con-
taminants to the environment are becoming more and
more stringent. For example, metal ions may induce
strong impact on the quality of water bodies, on wild
and domestic life, and consequently on human health.
Additionally, in many countries the discharge of a
waste material in landfill is only authorized when the
user has proved that the material cannot be valorized
or recycled. These constrains have motivated a num-

ber of processes for recovering metals from effluents
or waste materials. For example, recycling and metal
recovery from spent batteries has retained a great
attention in the research community for the last
decade, based on the evolution of discharge regula-
tions [1].

Different methods were investigated and applied
to remove nickel ions from water, such as adsorption,
chemical precipitation, ion exchange, filtration, mem-
brane separation, and reverse osmosis [2]. Since these
methods are either inefficient or expensive when
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