
ISSN: 0974-2115 
www.jchps.com                                                                       Journal of Chemical and Pharmaceutical Sciences 

April - June 2016                                                  E -273  JCPS Volume 9 Issue 2 

Study on characterization and application of Polyaniline (PANI)  

and Fly ash composites. 
K. Gopalakrishnan1*, S. Poonguzhali1 

1 Department of Electronics and Communication Engg, Bharath University, Chennai-73 
1 Department of Electronics S.N.R. Sons College, Coimbatore-06 

*Corresponding author: E-Mail: gopikrishna2804@gmail.com 

ABSTRACT 

The aim of this study is to produce useful composite materials from fly ash, a major Waste product of coal 

combustion from power plants. The synthesis, characterization of polyaniline (PANI) and flyash composites gives 

wide area of applications. The electrochemical analysis of the composites showed that the composites were 

conductive. The SEM of the composites was studied by Scanning Electron Microscopy (SEM) and showed that our 

methods gave composites with improved homogeneity as compared to other reported methods.  
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1. INTRODUCTION 

          To minimize these drawbacks, PANI is combined with Fly ash which enables the mechanical strength of to a 

desired level. But the addition of Fly ash does not change the other properties of PANI which will be discussed in 

this paper. The different proportion of PANI and Fly ash were prepared and subjected to SEM, XRD, FT-IR, UV-

Spectroscopy, Tensile strength and four probe method. This paper  

Mainly shows the result of FT-IR and   Scanning Electron Microscope (SEM) which is desired to prove that 

the addition fly ash does not change much the morphology of PANI. 

Experimental methods: The synthesis of PANI and FLY-ASH composites was prepared and it was taken for 50-

50 ratio along with original sample. First its characteristic was studied under FT-IR Spectroscopy.  The different 

samples of PANI-FLYASH are given below. 

 Sample 1---fly ash (100%) 

 Sample 2---polyaniline (100%) 

 Sample 3---Polyaniline (50%)+fly ash (50%) 

FT-IR Analysis: IR spectra of solids are usually complex with a large number of peaks, each corresponding to a 

particular vibration transition. A complex spectrum of all the peaks to specific vibration modes is possible with the 

molecular material. IR spectra are much used for the straight forward identification of specific functional groups 

present in the material especially in organic molecules.   
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 Where It  is the intensity of transmitted light, and Io is the intensity of the incident light. The Beer-Lambert 

law provides a simple foundation for quantitating FTIR spectra by the relation 

log wT bc               (2) 

 IR spectra are mainly used for the straight forward identification of specific functional groups especially in 

organic molecules.  

   
Figure.1. FT-IR analysis for three samples 

               The SEM images are displayed in the figures 2, 3 & 4   for three samples. The image of fly ash in figure 2 

consists of numerous spherical particles with smooth texture. These particles could be oxides of silicon and calcium. 

SEM of PANI in figure 3 shows porous and non uniform surface. The PANI-FLYASH composites in figure 4 have 

the spherical structure are held between the porous surfaces of PANI. It clearly demonstrates the reinforcement of 

fly ash in the polymer network.                                             

Scanning Electron Microscopy: SEM is observed that, as the PANI percentage increases, the connecting pathways 

become more and more dense and at in higher concentration, the morphology appears ‘mist-like’ photograph. This 
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SEM morphology reveals that the origin of high electrical conductivity and excellent optical quality also an 

improvement in connecting pathways enhances the charge transport and hence the conductivity. 

   
Figure.2. Sample A. Figure.3. Sample B Figure.4. Sample C 

3. RESULT AND DISCUSSION  

Totally three number of samples were prepared subjected to  FT-IR and SEM test.The FTIR spectra analysis 

of PANI-FLYASH composite is as shown in following fig 1. Samples 1 and 2 are the reverence value of FLYASH 

and POLYANILINE respectively. The remaining sample prepared by these composites and it was compared with 

the reference peaks. The FTIR analysis indicate that the blends retains the charge delocalization absorption and hence 

conductivity. FTIR studies reveal that the stretching vibration and oxide formation increase due to free NH groups 

and leads it to the conductivity of Polyaniline. Surprisingly sample 1 and 2 shows less that the significant change in 

spectroscopy of different materials. Sample 3 shows the primary absorption nearly at 3400.   

4. CONCLUSION  

 The SEM morphology of fly ash  reveals that when PANI doping percentage increases in Azopolyester, the 

connecting pathways become more and more dense, the morphology becomes 'mist-like' with increased PANI 

doping. This morphology is the origin of high electrical conductivity and excellent optical transmittance. An 

improvement in connecting pathways enhances the charge transport and hence there exist the conductivity and optical 

transmittance.  

REFERENCES 

Abell L, Adams PN, Monkman AP, Polym Commun, 37, 1996, 5927. 

Andreatta A, Heeger AJ, Smith P, Polym Commun, 31, 1990, 275. 

Armes S.P and Miller J.F, Synth Met. 22, 1988, 385. 

Brintha Rajakumari S, Nalini C, An efficient data mining dataset preparation using aggregation in relational database, 

Indian Journal of Science and Technology, 7, 2014, 44-46. 

Jayalakshmi V, Gunasekar N.O, Implementation of discrete PWM control scheme on Dynamic Voltage Restorer for 

the mitigation of voltage sag /swell, 2013 International Conference on Energy Efficient Technologies for 

Sustainability, ICEETS, 2013, 1036-1040. 

Kaliyamurthie K.P, Parameswari D, Udayakumar R, QOS aware privacy preserving location monitoring in wireless 

sensor network, Indian Journal of Science and Technology, 6 (5), 2013, 4648-4652. 

Kaliyamurthie K.P, Udayakumar R, Parameswari D, Mugunthan S.N, Highly secured online voting system over 

network, Indian Journal of Science and Technology, 6 (6), 2013, 4831-4836. 

Kane-Maguire L.A.P and Wallace G.G, Synth Met, 119, 2001, 39. 

Khanaa V, Thooyamani K.P, Saravanan T, Simulation of an all optical full adder using optical switch, Indian Journal 

of Science and Technology, 6 (6), 2013, 4733-4736. 

Khanaa V, Thooyamani K.P, Using triangular shaped stepped impedance resonators design of compact microstrip 

quad-band, Middle - East Journal of Scientific Research, 18(12), 2013, 1842-1844. 

Kumaravel A, Dutta P, Application of Pca for context selection for collaborative filtering, Middle - East Journal of 

Scientific Research, 20 (1), 2014, 88-93. 

Li-Ming Huanga, Cheng-Hou Chena and Ten-Chin Wen Development and characterization of flexible electro 

chromic devices based on polyaniline and poly (3,4-ethylenedioxythiophene)-poly(styrene sulfonic 

acid) Electrochimica Acta,  51 (26), 2006, 5858–5863. 

Morales G.M, Llusa M, Miras M.C, Barbero C, Polymer, 38, 1997,  5247 (1997).  

http://en.wikipedia.org/wiki/Electrochimica_Acta


ISSN: 0974-2115 
www.jchps.com                                                                       Journal of Chemical and Pharmaceutical Sciences 

April - June 2016                                                  E -275  JCPS Volume 9 Issue 2 

Prokes J, Krivka I, Tobolkova E, Stejskal J Polym Degrad Stab, 68, 2000, 261. 

Raj M.S, Saravanan T, Srinivasan V, A modified direct torque control of induction motor using space vector 

modulation technique, Middle - East Journal of Scientific Research, 20 (11), 2014, 1572-1574. 

Saravanan T, Raj M.S, Gopalakrishnan K, VLSI based 1-D ICT processor for image coding, Middle - East Journal 

of Scientific Research, 20 (11), 2014, 1511-1516. 

Sengottuvel P, Satishkumar S, Dinakaran D, Optimization of multiple characteristics of EDM parameters based on 

desirability approach and fuzzy modeling, Procedia Engineering, 64, 2013, 1069-1078. 

Stejskal J, Hlavata D, Holler P, Trchova M, Prokes J, Sapurina I, Poly Int, 53, 2004, 294. 

Stejskal J, Kratochvil P, Spirkova M, Polymer, 36, 1995, 4135. 

Sundararajan M, Optical instrument for correlative analysis of human ECG and breathing signal, International 

Journal of Biomedical Engineering and Technology, 6 (4), 2011, 350-362. 

Synthesis, processing and material properties of conjugated polymers W. J. Feast Polymer 37, 5017. 

Thamotharan C, Prabhakar S, Vanangamudi S, Anbazhagan R, Anti-lock braking system in two wheelers, Middle - 

East Journal of Scientific Research, 20 (12), 2014, 2274-2278. 

Trchova M, Sedenkova I, Tobolkova E, Stejskal, J Poly Degrad Stab, 86, 2004, 179. 

Trivedi D.C, In Handbook of Organic Conductive Molecules and Polymers, Nalwa H.S (Ed.) IUPAC, Pure and 

Applied Chemistry 74, 2002, 857–867 

Udayakumar R, Khanaa V, Saravanan T, Saritha G, Retinal image analysis using curvelet transform and 

multistructure elements morphology by reconstruction, Middle - East Journal of Scientific Research, 16 (12), 2013, 

1781-1785. 

Vanangamudi S, Prabhakar S, Thamotharan C, Anbazhagan R, Design and fabrication of dual clutch, Middle - East 

Journal of Scientific Research, 20 (12), 2014, 1816-1818. 

Vanangamudi S, Prabhakar S, Thamotharan C, Anbazhagan R, Design and calculation with fabrication of an aero 

hydraulwicclutch, Middle - East Journal of Scientific Research, 20 (12), 2014, 1796-1798. 

 

 

 


