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ABSTRACT

This paper reports a study of adsorption of Cd(II) from aqueous solutions using activated
carbon made from lotus stalks (LSAC). The properties of LSAC were characterized by scan-
ning electron microscopy and BET surface area. Zeta potential was also determined. The
batch Cd(II) adsorption on LSAC was performed to study the different sorption parameters
(time, pH, temperature and ionic strength) that influence the adsorption of Cd(II) onto LSAC
and to explore the adsorption mechanisms. Bench-scale column tests were also carried out to
determine breakthrough curves with varying flow rates and fixed-bed heights. In general,
the theoretical qe calculated using the pseudo-second-order kinetic model agreed better with
the experimental data than the first-order one. Among the three widely-used isotherms
(Langmuir, Freundlich, and Temkin models), the Langmuir model appeared to describe the
experimental results best. The Adam–Bohart equation was appropriate for relative concentra-
tion ranging from 0.01 up to 0.5 in this study. The pH of the initial solution affected the
sorption of Cd(II) on LSAC to the greatest extent, and presence of Mg2+ resulted in a larger
competition to the active sites than Na+, implying ion exchange and electrostatic attraction
adsorption mechanisms.
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1. Introduction

The serious incident of itai-itai disease was caused
by cadmium poisoning in Japan. The harmful effects
of Cd(II) ions include renal damage, hypertension,
proteinuria, kidney stone formation, and testicular
atrophy [1]. The conventional means for treating
wastewaters containing cadmium are alkaline precipi-
tation [2], ion exchange [3], membrane separation [4],
electrodialysis [5], and adsorption [6,7]. Alkaline pre-
cipitation is effective only if the concentration of cad-

mium is high, but it creates secondary problems with
metal-bearing sludge. The extensive utilization of ion
exchange, membrane separation, and electrodialysis is
restricted due to high maintenance costs. Attempts
have been made to develop an inexpensive method
which is simple, easy to operate and maintain [8]. Out
of all the methods, the adsorption approach is opti-
mum because of its sludge-free clean operation and
effective for low-concentration contaminants [9]. Over-
all, activated carbons, which possess extensive surface
area, high degree of surface reactivity, and favorable
pore size distribution, are still commonly applied in
environmental decontamination [10]. To overcome the*Corresponding author.
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