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Abstract 

Polyaniline fibres were synthesized by chemical oxidative polymerization using different ratios of monomers in the feed in 

HCl medium. The synthesized polymers were characterized by employing Fourier transform infrared, UV-visible, X-ray 

diffraction techniques for understanding the details of the structure of the synthesized polymers. Morphological, thermal, and 

electrical conductivity of the as synthesized polymers were also studied by employing scanning electron microscopy, 

thermogravimetric analysis, and electrical conductivity, respectively. A three-step thermal degradation was observed for the 

polymer. It was observed that yield and intrinsic viscosity of polymer is not regularly dependant on monomer concentration 

in the feed. The polyaniline show better conductivity than Polythiophene. Copyright © 2018 VBRI Press. 
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Introduction  

Polyaniline is a type of conducting polymer which 

received the most consideration due to the innovation of 

its high electrical conductivity, alterable acid-base 

chemistry in aqueous solution, thermal and environmental 

stabilities and easiness of synthesis [1]. Among all the 

methods which can be used for the synthesis of 

polyaniline such as oxidative synthesis, electro-

polymerization or UV polymerization, the interfacial 

synthesis of polyaniline is a new and powerful method for 

synthesis of the water-soluble conducting polyaniline [2]. 

Furthermore, the usage of anionic polymer in the 

interfacial polymerization results in a bundled structure 

which can present a strong similarity for cationic 

polymer.  

 Conducting polymers show unusual electrochemical 

properties like high electrical conductivity, low ionization 

potential, high electronic affinities, and optical properties. 

These properties are only because of conjugated p 

electron backbones in CPs. There must be high degree of 

overlapping of the polymer molecular orbital, which 

permits the formation of a delocated molecular wave 

function and partial occupation of the molecular orbital if 

there is to be free movement of electrons throughout the 

lattice. Conducting polymers exhibit intrinsic electronic 

conductivity ranging from about 10-4 to 102S cm-1 due to 

extension of the doped state.  

 In the neutral (undoped) state these materials are only 

semi-conducting and electronic conductivity only appears 

when the material is doped with small sized ions  

(e.g. when electrons or holes are injected into the super 

orbital). This kind of doping is normally produced by 

chemical or electrochemical oxidation of the monomer, in 

which the polymer chains acquire positive charges and the 

electroneutrality of the resulting material is preserved by 

the incorporation of small counter ions from the 

electrolyte solution. [3] In recent years, there has been 

growing interest in conducting polymers because of their 

wide range of potential application in the areas such as 

rechargeable batteries, gas separation membranes, EMI 

shielding, electro chromic display devices, etc. 

 The paper deals with synthesis of Polyaniline fibers 

using redox reaction by solution polymerization method. 

Materials and methodology 

The Fig. 1 gives the methodology. Polyaniline was 

synthesized using Redox solution Polymerization 

method.[4] Aniline is taken in a measuring cylinder and 

7.45ml Aniline is used. Aniline is taken and dissolved in 

H2SO4 solution making solution of desired concentration. 

Ammonium Persulphate 5.705g is weighed on a weighing 

machine. It is dissolved in water to make  solution of 

desired concentration. Stirring was done for 60 minutes 

on a magnetic stirrer. Solution is filtered and Polyaniline 

is dried in an oven for a day in oven at a temperature of 

60 ºC. The filtered solution is discarded, after filtration is 

completed.[5]. The filtrate obtained is Polyaniline doped 

with sulphuric acid. 

 SEM was carried out using Joel JSM 6360 at  

Shivaji University Kolhapur. [7] The XRD test of the 
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PANI doped samples was conducted using the D2 

PHASER measures high-quality data for applications 

such as qualitative and quantitative crystalline  

phase identification, polymorphism investigations, 

determination of crystallinity, and structure 

investigations. [8] 

 

 

Fig. 1. Flow chart of the experimental steps. 

 

Characterizations  

Characterization of the obtained precipitate was carried 

out using SEM coupled EDAX Model-JEOI-SEM 6360 

with a high resolution of 3.0 nm at 30 kV, X-ray 

diffraction (XRD) Phillips-3710 powder X-ray 

diffractometer in the 2θ range 10° to 100° using CuKα1 

radiation (λ=1.54056 Å) and FTIR spectrophotometer 

4000 cm-1 to 450 cm-1 Perkin Elmer  spectrum one were 

undertaken at Shivaji University, Kolhapur. The analysis 

of the results is presented in the following section. 

 

Results and discussion 

X-Ray Difraction (XRD) 

For first Peak we get the Atomic spacing 4.489 Å with 

planes [1 0 0], we get  𝑑ℎ𝑘𝑙 =  4.489Å for peak 2𝜃 = 20°.  

  For Second peak we get the Atomic spacing 7.99 Å 

with planes [2 0 0], we get  𝑑ℎ𝑘𝑙 =  6.07Å for peak  

2𝜃 = 22.2° . 

 

 
Fig. 2. XRD of PANi 

 For the PANi pattern, three characteristic peaks 

appear at 20˚& 22.2˚ corresponding to (1,0,0) and (2,0,0) 

amine salt crystals, respectively. The amorphous nature is 

confirmed by the XRD spectrum, which shows a broad 

band at 20˚ and low intensity peaks related to poorly 

crystallized PANI is shown further 2θ > 30˚. 

 

Fourier Transform Infrared Spectroscopy (FTIR) 

The spectral lines corresponding to wavenumber  

3141 cm-1 corresponds to N-H bonds and it confirms to be 

secondary amine. The wavenumber corresponding to 

1621 cm-1 is that of C=N bonds present. The S-C bonds 

presence is indicated by peak 1744cm-1. The spectral lines 

corresponding to 1401cm-1 confirms the presence of C=C 

bonds in the compound. 1120 cm-1 wavenumber 

corresponds to presence Sulphate groups in the compound 

synthesized. 548cm-1 wavenumber from the graph 

indicates the C-S stretching out of the plane with medium 

intensity from Fig. 3. 

 

 
 

Fig. 3. FTIR Spectrum of PANi 

 

Table 1. FTIR Spectrum Interpretation. 

 

Wavenumbers Interpretation 

3141 -CH combinations and indicates 

Secondary amines 

1621 Medium intensity –C=N out of plane 

1401 S=O bonds present in the compound 

1744 C=C bonds presence in compound 

1120 R-NH2 amine C-N bond stretch   

548 Presence of C-S bonds in compound  

 

Scanning Electron Microscopy 

 

Fig. 4. SEM Image PANi 
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Fig. 5. Surface parameter plot for SEM of PANi 

 

 Texture gives the surface distribution of the particles 

of varying peaks of the material. Maximum peak 

observed here is 2.5μm from Fig. 5. The surface 

roughness of the material, gives us information regarding 

how the surface is uneven over the certain range. Here at 

0-15μm the unevenness has been plotted. The polyaniline 

fibers synthesized in aqueous sulphuric acid solution, 

illustrated that the polymer had an irregular structure, 

with both large and small grains distributed sparsely and 

the smallest grain size measured is 2nm and largest grain 

size is 1.5nm from Fig. 4. 

 

Conclusion 

Conducting polymers are more sensitive is known from 

sensitivity test. For more sensitivity, stronger oxidizing 

acidic dopants are required. Material conductivity can be 

increased by excessive acidic doping. [16] Seeing above 

range of sensitivity, a new module for identification of 

kind of substances. i.e. whether acidic, basic, or neutral 

can be developed. Similarly, a new method to determine 

the intensity of parasites infecting plants can be carried 

out using polyaniline. 

 The greatest advantage of conductive polymers is 

their vast versatility. [17] The key to this is the dopant. 

The choice of dopant defines the properties of the 

polymer and allows its functionalization for a specific 

application. The dopant can be expelled and incorporated 

again into the polymer, allowing the control of these 

preset physical properties if the chosen bio-molecule 

cannot be used as the dopant, it can still be incorporated 

using an intermediating doping molecule. If doping is 

not the right way to make the conductive polymer better 

suited for an application, physical adsorption, 

entrapment and covalent bonding offer alternative 

routes. 
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