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ABSTRACT 

Conducting polymers are broadly concentrated because of their extraordinary properties, 

including tunable electrical property, optical and high mechanical properties, simple 

synthesis and easy creation and high natural strength over ordinary inorganic materials. 

Despite the fact that conducting polymers have a ton of limitations in their immaculate 

structure, hybridization with different materials beats these limitations. The synergetic 

impacts of conducting polymer composites give them wide applications in electrical, 

electronics and optoelectronic fields. A top to bottom investigation of composites of 

conducting polymers with carbonaceous materials, metal oxides, transition metals and 

transition metal dichalcogenides and so on is utilized to concentrate on them successfully. 

Late improvements in their applications in the fields of energy stockpiling, photocatalysis, 

hostile to erosion coatings, biomedical applications and detecting applications are likewise 

clarified. Structural properties assume a significant part in the presentation of the 

composites.  
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INTRODUCTION 

Conducting polymer composite and nanocomposite offer special classification of materials 

with conducting polymer and filler particle or non-conducting polymer with conducting 

inorganic particles. These materials join the overall properties of parent constituents to frame 

last composite. Nonetheless, there are a few intrinsic handling issues of conducting polymers 

and nano-particle in framework.  
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Filler nano-particles having diverse size, dimensionality, and properties have been 

amalgamated with polymers or conducting polymers to frame nanocomposite with intriguing 

actual properties and critical possible applications.  

CPs or pi conjugated polymers can be related with CNTs and the composite enjoy different 

benefits in biosensors application. The CPs can upgrade the solubility of CNTs just as 

substance similarity. Moreover, π-stacking interactions among CNTs and CPs favor 

dependability of nanotubes and can forestall the arrangement of totals. CPs could likewise 

further develop steadiness of CNTs on a superficial level terminal. It has additionally been 

showed that the mechanical and electrical properties of these composites can be improved by 

the relationship of CNTs with conductive polymers.  

Consequently, CNTs altered with corrosive functions could be appended with polypyrrole 

bearing amine bunches by electrostatic interactions. Functionalization of CNTs by compound 

polymerization of pyrrole has been performed utilizing FeCl3•6H2O as oxidant. 

Functionalization with pyrrole was performed by sonication of changed CNTs in natural 

solvents containing pyrrole monomer and oxidant. The Fourier-change infrared (FT-IR) 

investigation showed presence of interactions between carboxylic gatherings of MWCNTs 

and NH gatherings of the polypyrrole.  

Customary polymers comprise of thousands to millions of monomer units. They are solid and 

dissolvable in solvents, however a conjugated polymer chain comprises of a lower number of 

monomer units. The mechanical property is acquired by the presence of substituting single 

and twofold bonds present inside it. The solubility and interaction capacity of conducting 

polymers rely fundamentally on the appended side chains, and the joined dopant ions give 

them mechanical, electrical and optical properties.  

Conducting polymers are translucent and to some degree formless. Conducting polymers 

comprise of both confined and delocalized states, and the delocalization of π bonds relies 

intensely on confusion, and this delocalization assumes a fundamental part in the age of 

charge transporters like polarons, bipolarons, solitons, and so forth, which are answerable for 

the transition from insulator to metal.  

 

 

 

http://www.ijmra.us/
http://www.ijmra.us/


International Journal of Research in Social Sciences 

Vol. 9 Issue 6, June 2019,  
ISSN: 2249-2496 Impact Factor: 7.081 
Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com                          
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & Listed 
at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gate as well as in Cabell’s Directories of Publishing Opportunities, U.S.A 

  

1734 International Journal of Research in Social Sciences 
http://www.ijmra.us, Email: editorijmie@gmail.com 

 

DOPING OF CONDUCTING POLYMERS 

The conductivity of form polymers behaves like an insulator to a semiconductor in their 

unadulterated structure, and the conductivity increments with dopant fixation. In the undoped 

state, they act as an anisotropic, semi one-dimensional electronic construction with a 

moderate bandgap of 2–3 eV like a regular semiconductor and they show the electrical and 

optical conduct of semiconductors alongside the mechanical activity of ordinary polymers. At 

the point when conjugated polymers go through doping or photoexcitation, the π bond gets 

self-restricted to go through nonlinear excitation as polarons, solitons, bipolarons, and so on, 

and the polymer changes from a nonlinear excitation state to a metallic state.  

The conductivity of such composite has been exhibited to be worked on contrasted with 

CNTs. Different strategies comprise on relationship during electro-polymerization utilizing 

anionic charged CNTs which could assume the part of anion dopant during the development 

of polypyrrole.  

DNA-biosensors dependent on this methodology showed high affectability. A similar 

methodology has been displayed on account of relationship with polyaniline. Relationship of 

polypyrrole and CNTs could likewise be performed without compound alteration and, for this 

situation both CNTs and CPs are related through π-stacking interactions by presence of 

sweet-smelling groups.  

 

Fig. 1 Schematic illustration of applications of conducting polymers and their composites 
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Chart 1 Structural illustration of different conducting polymers 

The upside of this strategy is that π-stacking interactions among CNTs and polymer balance 

out the complex CNTs/CPs. Moreover, this technique joins the electrochemical properties of 

two parts with increment of the dynamic surface of the biosensor because of three-

dimensional CNTs structures. Composite framed with such methodology prompts high 

delicate of location which can reach femtomolar (fM) range.  

CPs bearing practical group could be kept on the CNTs surface which permits 

functionalization of CNTs without their synthetic adjustment. For instance, 

poly(naphtaquinone) adjusted with carboxylic groups have been electrodeposited on the 

CNTs surface and this permitted covalent restricting of DNA for electrochemical biosensors 

with fM location limit.  

Functionalization of CNTs by electropolymerization of CPs could serve for advancement of 

new recognition frameworks, for example, the development of molecular engraved 

biosensors.  

The composite could be shaped by layer-by-layer strategy where CNTs are stored on a 

superficial level followed by CPs affiliation. The technique is broadly utilized on the grounds 

that it gets many advantages biosensor constructions, for example, functionalization of CNTs 

surface, new designs, or advancement of new methodologies as molecular engraved surface. 

Different procedures concern affidavit of conducting polymer layer on the terminal surface 
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followed by CNTs adsorption. The benefit is that it can advance a uniform circulation of 

CNTs on the terminal surface.  

The relationship of CPs and CNTs can be performed by scattering of CNTs in solution of 

polymer and afterward wrapping the CNTs with polymer. This was acquired on account of 

adjusted poly(para-phenylene). The composite showed high affectability of location when 

applied in DNA biosensors where discovery breaking point of fM was accomplished.  

Conducting polymers were incorporated utilizing different strategies, including synthetic 

oxidation, electrochemical polymerization, fume stage synthesis, aqueous, solvothermal, 

layout helped, electrospinning, self-gathering, and photochemical techniques, the 

consideration strategy, the strong state strategy, and plasma polymerization.  

By and large, conducting polymers have low electrical conductivity and optical properties in 

their unblemished state; notwithstanding, doping with appropriate materials can give them 

great properties. Polyacetylene has a conductivity in the scope of 10−5 s cm−1, however 

when the doping level expands, its conductivity rises definitely to 102 to 103 s cm−1 and 

relying on the dopant material its properties additionally change and furthermore give it 

tunable properties like electrochemical or optical mechanical properties, and so on  

DISCUSSION 

There are a few synthesis strategies for polyacetylene: synergist polymerization, non-reactant 

polymerization, synergist polymerization of different polymers, and forerunner helped 

synthesis. On account of the synergist polymerization procedure, impetuses like Ziegler–

Natta impetuses or Luttinger impetuses are utilized for the synthesis.  

The polymerization of acetylene produces polyacetylene polymer and oligomers like 

cyclooctatetraene and vinyl acetylene. There are a ton of impetuses accessible for the 

synthesis of polyacetylene and among them Zeigler–Natta impetuses have high solubility in 

natural solvents and high selectivity. Being a mix of both Ti(0-n-C4H9)4 and (C2H5)3A1, 

they produce exceptionally glasslike unattached fims of polyacetylene on the mass of the 

response flagon on which the impetus is coated. 
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Conducting polymers are one of the candidate materials for supercapacitors inferable from 

their fantastic electrical conductivity, huge pseudocapacitance, and generally minimal 

expense. Conducting polymers additionally require basic synthesis and preparing conditions 

that make them simpler to be used. 

 

 

Fig. 2 Schematic illustration of different synthesis methods for conducting polymers 

 

 

Scheme 2 Synthesis of polyacetylene using a Ziegler–Natta catalyst 

 

Advances in nanotechnology have permitted the creation of adaptable conducting polymer 

nanomaterials with further developed execution for different applications. Interestingly, with 

mass conducting polymers, the nanostructured conducting polymer has essentially high 

electrical conductivity, short particle transport way length, enormous surface region, and 

predominant electrochemical action. These properties make them able to be utilized for 

energy stockpiling and change applications.  
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A portion of the conducting polymers were used in different structures, to be specific 

nanosheets, nanorods, mass powder, and nano-dividers, and brought about effective 

applications. The boundaries that are profoundly influencing the actual properties of 

conducting polymers are their formation length, level of crystallinity, and intra-and between 

chain interactions. Be that as it may, the principle challenge looked by conducting polymer is 

its insolubility and recalcitrance.  

Most of the conducting polymers are insoluble and need explicit solvents to be solubilized 

completely. The insolubility of conducting polymers would bring about unsteady suspension 

and would in this manner influence the electronic property of the gadget. To handle the issue, 

the polymers were scattered in solutions utilizing a progression of steps to eliminate the 

agglomerations and guarantee a steady suspension.  

Plus, conducting polymers are likewise being altered/hybridized with different heterogeneous 

material parts to conquer their intrinsic limitations as far as solubility, conductivity, and long 

haul solidness.  

In correlation with the previously mentioned conducting polymers, PANI is viewed as the 

most encouraging super-capacitor terminal material. It has been broadly utilized chiefly due 

to the minimal expense of monomer, it is effectively combined, harmless to the ecosystem, 

and it has additionally arrived at higher explicit capacitance than the carbon, however it is 

said to have small steadiness.  

By and by, due to the monotonous cycles (e.g., charge/release measure), enlarging, and 

shrinkage, PANI is dependent upon fast debasement in execution. To keep away from this 

impediment, consolidating PANI with carbon materials has been demonstrated to build up the 

steadiness of PANI just as amplify the capacitance esteem. The soundness of the conducting 

polymer can likewise be improved by utilizing H2SO4 electrolyte.  

CONCLUSION 

The electrochemical capacitance and charge stockpiling properties of conducting polymers 

have been dissected by cyclic voltammetry (CV), electrochemical impedance spectroscopy, 
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and chronopotentiometry. All things considered, conducting polymers have been found to 

have feeble mechanical solidness because of intermittent intercalation and exhaustion of ions 

during charging and releasing. Consequently, the ideal selection of materials for the 

conducting polymer is basic to guarantee its similarity in the framework, and it could 

fundamentally upgrade the properties of supercapatteries. 

REFERENCES 

1. T. Nezakati, A. Seifalian, A. Tan and A. M. Seifalian, Chem. Rev., 2018, 118, 6766–

6843. 

2. A. J. Heeger, J. Phys. Chem. B, 2011, 105, 8475–8491 . 

3. Handbook of Conducting Polymers, ed. T. A. Skotheim, Dekker, New York, 2016, 

vol. 1–2. 

4. T. H. Le, Y. Kim and H. Yoon, Polymers, 2017, 9, 150  

5. Organic Electroluminescent Materials and Devices, ed. S. Miyata and H. S. Nalwa, 

Gordon & Breach, Amsterdam, 2017  

6. Handbook of Organic Conductive Molecules and Polymers, ed. H. S. Nalwa, Wiley, 

New York, 2017, vol. 1–4  

7. E. T. A. Skotheim, R. L. Elsenbaumer and J. R. Reynolds, Handbook of Conducting 

Polymers, Dekker, New York, 2nd edn, 2018  

8. G. Marsh, Mater. Today, 2018, 4, 4–6  

9. J. Liu, J. W. Y. Lam and B. Zhong Tang, Synthesis and Functionality of Substituted 

Polyacetylenes, 2019 

 

 

 

 

 

 

http://www.ijmra.us/
http://www.ijmra.us/

