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ABSTRACT

In this work, functionalized silica (F-silica) was synthesized by condensation reaction of
2-hydroxyacetophenone-3-thiosemicarbazone with diazotized silica and evaluated for
removal of cesium ion from aqueous solution. The synthesized compound was characterized
using Fourier transform-infrared spectroscopy. The batch experiments were carried out in a
range of initial cesium concentration from 500 to 2,500 lg/L using F-silica in the solution.
The effect of initial cesium concentration and contact time on process kinetics and equilib-
rium were also studied. Nonradioactive cesium chloride was used as a surrogate of the
radioactive cesium. The experimental data were analyzed using equilibrium isotherm Fre-
undlich and Langmuir models. The adsorption data were well described by Freundlich
model. Pseudo-first-order and pseudo-second-order kinetic models were used to analyze the
adsorption-rate data. The pseudo-second-order model was found to correlate best with the
kinetic data. The results showed that F-silica can adsorb Cs(I) with high efficiency by chemi-
sorption and physiosorption mechanisms.
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1. Introduction

The heavy metal ions are toxic or carcinogenic and
hence present a threat to human health and the envi-
ronment, when they exist in or are discharged into
various water resources. These metal ions are present
in wastewater discharge of many industries among
which the plating facilities, batteries, alloys, electro-
plated metal parts, mining, refining and production of
textiles, paints and dyes operations are easily distin-
guishable due to their severe environmental impacts
and ever-present risks associated with mismanage-
ment [1,2]. Nowadays, the major problem is contami-
nation of the water with long-lived radionuclides such

as cesium, strontium, lanthanides, and actinides. The
main sources of radioactive wastes are operation of
nuclear power plants, research facilities, and the use
of radioisotopes in industry and diagnostic medicine
[3–6]. During the nuclear war and mismanagement of
nuclear power reactors, drinking water was contami-
nated with radionuclides and their degraded prod-
ucts. The nuclear war and mismanagement of nuclear
power reactors has already taken place at different
times such that water is contaminated with radioac-
tive iodine and cesium after an explosion at a nuclear
power plant due to the great east Japan earthquake.
Recently, drinking water contaminated with radionuc-
lides has become an emerging threat to military as
well as civilian population. Therefore, the removal of*Corresponding author.
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