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ABSTRACT

The studies on the modification of chitosan and the properties of its derivatives using physical
fields (ultrasonic field) for raising the reaction speed and reaction yield have been carried out.
The basic investigative data were provided for the development on the highly efficient, new
water treatment agent. O-(hydroxyl isopropy1) chitosan-Fe(II) was synthesized via 1,2-epoxy-
propane derived reaction of Fe2+ with chitosan. The structure of the product was identified by
its transform Fourier infrared spectrum, UV spectrum, and X-ray diffraction. The adsorptive
properties of hydroxypropyl chitosan-Fe(II) complex (HPCTS-Fe2+) for heavy metal ions were
researched. The experiments showed that the removal efficiencies were 99.8% and 78.8%,
respectively, using 1% (g/mL) of the HPCTS-Fe2+, pH5, initial concentration 1mg/L Cu2+,
0.1mg/L Pb2+, respectively, equilibration for 30min. It showed that HPCTS-Fe2+ might be
used as a new highly efficient water treatment agent for adsorbing heavy metal ions.
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1. Introduction

Chitosan is the N-deacetylated product of chitin,
one of the most abundant biopolymers in nature. Its
chemical name is (1-4)-2-acetamido-2-deoxy-b-D-glu-
cose. In recent years, chitosan and its derivatives have
received considerable attention due to their potential
beneficial activities, such as biocompatibility, nontoxic-
ity, biological activity, and physical and chemical char-
acteristics. It has broad application prospects in water
treatment, chemical, textile, food, and medicinal fields.
However, the intramolecular and intermolecular
hydrogen bonding gives it a move closely crystal
structure [1–4], so it is insoluble in water and most
organic solvents, limiting its activity and applications.
Only when the deacetylation degree is about 50%, the

secondary structure is largely destroyed and the crys-
tal degree declined. Hence it can then become soluble
in water [5–7] to modify chitosan is an effective way to
improve its performance.

The modification of chitosan mainly includes acyla-
tion, carboxylation, alkylation, esterification, Schiff base
formation, crosslinking, and grafting. Modification
rarely adopts effective selective reaction, because both
of the hydroxyl and amine groups in chitosan have
reactivity. So it often gains a mixture of various deriva-
tives reacting in different positions. It is hard to make
in-depth analysis of the relationship between structure
and properties and to further research the theoretical
investigation and its application [8–10]. Therefore
selective reaction of chitosan to gain a more definitive
chitosan derivative is the key to solve the above
problem, few reports pay attention in this regard.*Corresponding author.
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