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Biodegradable polyaniline/dextrin conductive nanocomposites:
synthesis, characterization, and study of antioxidant activity
and sorption of heavy metal ions
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Abstract Conductive nanocomposites based on polyani-

line/dextrin were synthesized by in situ polymerization of

aniline in presence of dextrin. The nanocomposites were

characterized by field emission scanning electron micro-

copy, differential scanning calorimetry, Fourier transform

infrared spectroscopy, ultraviolet–visible spectroscopy,

X-ray diffraction and conductivity measurements. It was

observed that the conductivity values increased with the

increase of aniline content in nanocomposites. The

obtained nanocomposites have been analyzed for the anti-

oxidant activities using 2,2-diphenyl-1-picrylhydrazyl

assay. The results showed that the antioxidant activity of

the nanocomposites was enhanced by increasing the aniline

content. Polyaniline/dextrin nanocomposites were used as

sorbent materials for the removal of heavy metals from

aqueous solutions. The sorption data indicated that the

novel polyaniline/dextrin nanocomposites have high ten-

dency for the removal of heavy metal ions such as Cu(II),

Cd(II) and Pb(II) from aqueous solutions. In addition, the

in vitro biodegradability of polyaniline/dextrin nanocom-

posites with different weight ratios was studied by soil

burial tests. The result demonstrated that the nanocom-

posites are biodegradable under soil environment by deg-

radation range between 30.18 and 74.52 %. The observed

physical properties of the polyaniline/dextrin nanocom-

posites open interesting possibilities for novel applications

of electrically conducting polysaccharide-based compos-

ites, particularly those that may exploit the antioxidant

activity and heavy metal ions sorption of the polyaniline/

dextrin nanocomposites.
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Introduction

So far, conjugated polymers having aromatic structural

units such as polyaniline (PANI) [1], polythiophene (PTh)

[2], polypyrrole (PPy) [3], polyfuran (PFu) [4], and poly(p-

phenylene vinylene) (PpPV) [5], and their electronic and

ionic conductivity [6] as well as biocompatibility [7], are

being considered for a broad range of biomedical appli-

cations such as drug delivery devices [8], actuators [9, 10],

biosensors [11], and neuroprosthetic devices [12]. Among

them, PANI is one of the extensively studied conductive

polymers due to its unique electrochemical and optical

properties, and environmental stability [1, 13, 14]. The

PANI has also found potential application in rechargeable

batteries, switchable membranes, and corrosion inhibitors

[15, 16]. However, PANI is infusible and insoluble in

common solvents and suffers from poor processability.

Several methods have been developed to overcome the

poor processability of PANI. For example, the process-

ability can be enhanced by re-doping with functionalized

organic acids [17, 18]. Another method to improve the

solubility and processability of PANI is structural modifi-

cation by ring substitution [19]. In addition, nanocomposite

or nanoblending with various polymeric materials is an

alternative approach for convenient processing of PANI

[20–22].

Recently, a number of research works have been per-

formed for the synthesis of conducting composites that

contain a natural polymer [23–25]. Along this, nanocom-

posites of PANI with starch and chitosan have been studied
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