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Abstract— Herein, we employed oxidation polymerization 

to fabricate the polyaniline (PANI) nanofibers having five 

different concentrations (0.03, 0.07, 0.1, 0.125 and 0.15 M). 

In order to reveal the formation and structure of these PANI 

nanofibers, range of experimental methods namely, Ultra-

Violet-Visible (UV-Vis) spectroscopy, Fourier transform 

infrared (FTIR) spectroscopy, dynamic light scattering 

(DLS) and scanning electron microscopy (SEM) were 

utilized. We discuss the influence of concentration of PANI 

on the formation and structure of PANI nanofibers based on 

the results obtained from these experiments. 
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I. INTRODUCTION 

Nanofibers that are prepared from polyaniline (PANI) have 

drawn attraction by scientific community due to their 

fascinating properties and applications [1-3]. Epstein  et. al. 

[4] synthesized the PANI nanofibers by dilute 

polymerization and observed similar PANI structures in the 

cases of doping PANI with different acids. Liu and 

colleagues [5] obtained a sea cucumber-like PANI 

nanofibers was prepared by aqueous solution method. The 

role of polymerization potential, techniques of applied 

potential, electrolyte composition, and polymerization 

temperature on the morphologies of the PANI nanofibers 

was studied by Zhang and co-workers [6]. Lu and co-

workers [7] adopted unstirred polymerization to obtain 

PANI nanofibers and achieved the high yield (93%) and 

electrical conductivity (5.0 S/cm). RenChun et. al. [8] 

prepared PANI nanofibers using ethyl cellulose as the 

template and nanofibers were stable up to 150 C. 

 Recently our group reported the effect of 

concentration on the synthesis of polyaniline (PANI) 

nanoparticles using sodium dodecyl sulphate [9].  It was 

found from that study that concentration of PANI decides 

the final morphologies of the nanoparticles. We have also 

fabricated the PANI nanofibers with three different acids 

such as hydrochloric acid, acetic acid and perchloric acid 

[10]. Structure of the PANI nanofibers strongly depends on 

the type of acid used for doping. As an extension of these 

studies, we have investigated the influence of concentration 

of PANI on the formation and structure of PANI nanofibers 

in the present work. 

II. EXPERIMENTAL 

A. Fabrication of Polyaniline Nanofibers 

A series of PANI nanofibers containing concentrations 

(0.03, 0.07, 0.1, 0.125 and 0.15 M) were prepared by 

oxidation polymerization. Compositions of reagents used for 

the preparation of PANI nanofibers are summarized in the 

Table 1. As a first step, aniline was solubilized in the double 

distilled water. Then the initiator, ammonium 

peroxydisulfate (APS) was mixed in another container 

having double distilled water. Degassing of these two 

solutions was separately performed by replacing the 

dissolved oxygen by nitrogen gas for 10 min. At room 

temperature, polymerization was started by injecting the 

APS solution into the aniline solution and solution was 

continuously mixed well by stirring using magnetic stirrer 

for 17 hours.  After the polymerization, dark green 

precipitates were obtained. The formation of dark green 

colour implies that the final product is PANI. 

B. Characterization of Polyaniline Nanofibers 

UV-Visible spectra of PANI nanofibers have been captured 

using a Double Beam UV-VIS Spectrophotometer, (model 

no. 2202, Systronics). FTIR spectrometer (Spectrum Two, 

Perkin-Elmer) was utilized to trace the FTIR spectra of 

PANI nanofibers. Particle analyser - Nano plus was 

employed to measure size of PANI nanofibers. Carl-Zeiss 

scanning electron microscope (EVO-18) was used for 

observing the structure and surface morphologies of 

obtained PANI nanofibers. All the measurements were 

performed at room temperature. 

III. RESULTS AND DISCUSSION 

A. Formation of PANI nanofibers 

Here, we have conducted FTIR spectroscopic experiments 

on the PANI nanofibers to check whether the PANI has 

been formed or not. Figure 1 represents the FTIR spectra of 

PANI nanofibers correspond to four different 

concentrations. The FTIR peaks at ~2854, 2949 and 2956 

cm−1 are due to the stretching vibration of the methyl group 

(-CH3). The stretching vibration of quinoid and benzenoid 

ring can, respectively, be confirmed by the two FTIR bands 

at 1562 cm−1 and 1492 cm−1. The presence of band at 

1113cm−1 corresponds to the plane bending vibration of C–

H (modes of N=Q=N, Q=NH+ –B and B–NH+ –B, Q 

indicates the quinoid ring and B denotes the benzenoid 

ring). Aromatic C-H out-of-plane bending vibration can be 

recognized by the band exist at 830 cm−1. Based on the 

existence of these peaks, we can conclude that the prepared 

product is PANI. 
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Fig. 1: Concentration dependence of FTIR spectra of PANI 

nanonanofibers. (a) 0.03 M, (b) 0.1M, (c) 0.125 M and (d) 

0.15 M. 

B. UV–VIS Absorption Results 

 

 

 

 
Fig. 2: Variation of UV-Vis spectra of PANI nanofibers 

with respect to concentrations of PANI. (a) 0.03 M, (b) 0.07 

M, (c) 0.1 M and (d) 0.125 M. 

 Figure 2 illustrates how the UV–VIS absorption 

spectra of PANI nanofibers vary with concentrations of 

PANI. It is obvious that the amplitude of the peak around 

420 nm was found to increase with increase of concentration 

of PANI. For all the cases, first absorption bands appeared 

at 440 nm and this is assigned due to polaron-π* transition.  

In addition, this peak arises because of the protonated state 

of PANI. Second peak was noticed at wavelength of 720 nm 

and this is originated due to the level of doping and 

formation of polaron. 

C. Variation of surface morphologies of PANI nanofibers 

with concentrations 
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Fig. 3: Effect of polymer concentration on surface 

morphologies of PANI nanofibers. (a) 0.03M and (b) 0.15 

M. 

 The role of concentration of PANI on the surface 

morphologies of the PANI nanofibers are illustrated in the 

Figure 3. Irrespective of concentrations, fiber-like 

morphologies were noticed. Size of the fiber is bigger for 

the case of 0.03 M PANI as compared to the case of 0.15 M 

PANI. This observation implies that concentration slightly 

affect the morphologies of PANI nanofibers. 

D. Hydrodynamic behavior of PANI Nanofibers 

 

 

 

 
Fig. 4: Particle size distribution of PANI nanofibers for 

different concentration of PANI. (a) 0.03 M, (b) 0.1M, (c) 

0.125 M and (d) 0.15 M. 

 DLS measurements were carried out on different 

concentrations of PANI nanofibers to determine their 

hydrodynamic size. Figure 4 show the how size of the PANI 

nanofibers vary with respect to different concentrations of 

PANI. It was clear from this figure that for all the cases of 

PANI except for 0.125 M PANI, the size distribution of 

particles was very broad; particle size is ranging from 5 nm 

to 1000 nm. However, in the case of 0.125 M PANI, there 

are two size distributions. Primary distribution is around 5 

nm and secondary is about 500 nm. From these 

observations, it can be concluded that the size of PANI 

particles was found to increase with increase in 

concentration. 

IV. CONCLUSIONS 

With the aid of oxidation polymerization, different 

concentrations of PANI nanofibers have been fabricated 

successfully. Systematic characterization of these PANI 

nanofibers by FTIR experiments suggested that the 

formation of PANI. SEM observations revealed that the 

obtained PANI in forms of nanofibers. These observations 

further showed concentrations of PANI slightly affect the 

surface morphologies of PANI nanofibers. 
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