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Abstract
A green and simple procedure is reported on the synthesis of a daisy-like core–shell nanocomposite of chiral poly[(±)-2-
(sec-butyl)aniline]/nanosilica. This morphology is related to the use of nanosilica and a mechanism based on intermolecular 
interactions between particles of nanosilica and the polymer. The morphology of the samples and their coating were investi-
gated by scanning electron microscopy (SEM), X-ray photoelectron spectroscopy (XPS), SEM-map and energy-dispersive 
X-ray spectroscopy (EDX). The outstanding feature of this study is that it presents the first report of an in situ formation of 
daisy-like morphology for polyaniline nanocomposites through one-pot route without using pre-functionalized nanosilica 
and any other template under the solid-state condition; while this polymer has displayed no specific morphology under 
most conditions. According to XPS and CHNS analysis, the nigraniline oxidation state was confirmed as well as fully dop-
ing of composites (around 75%) in contrast with partial doping of poly[(±)-2-(sec-butyl)aniline].HCl salt. The structure of 
nanosilica was studied by 29Si NMR. The sample showed a conductivity around 5.2 × 10−2 S/cm, consistent with the XPS 
results which revealed the doping level. In addition, the TLM measurement was applied to determine the contact resistance. 
In this study, a chiral conductive nanocomposite was prepared under a solid-state condition in compliance with the green 
chemistry principles. Moreover, it was found that the nanocomposite is in delocalized polaron structure using solid acid as 
a dopant. Additionally, from the industrial point of view, the processability has been improved due to the introduction of the 
2-sec-butyl group within the polymer backbone.
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Introduction

Organic/inorganic composites combine the dual properties 
of ingredients such as thermal stability and rigidity of the 
inorganic phase with processability, ductility, and flexibility 

of the organic phase [1–3]. On the other hand, consider-
able improvements in the features of these composites can 
be achieved by introducing nanofillers which dramatically 
change their properties and applications through increments 
in interfacial areas [4, 5]. Among the different inorganic 
nanoscale building blocks used in polymer composites,  SiO2 
is more favorable, especially due to its noticeable mechani-
cal and thermal stability. Moreover, introduction of silicon 
dioxide into the polymer matrix presents a variety of appli-
cations [6–8].

In recent years, it has been revealed that distinct mor-
phologies account for characteristic properties and appli-
cations, and in this regard, the core–shell nanospheres 
(CSNs) exhibit particular optical, mechanical electrical, 
thermal, catalytic and magnetic properties [9]. The diver-
sity in their functions arises from the different functional 
components used in the core and shell. In the polymer/
silica nanocomposites, silica can act as a core with a 
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