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ABSTRACT 

In this review different synthesis methods of polyindole have been verified, such as 

sonochemical polymerization, template synthesis, chemical synthesis, solution 

polymerization, microemulsion polymerization. This review suggested that the 

particle size and yield of synthesis can be depends upon the synthesis technique 

used prepared the polyindole as per literature survey. Moreover, the medium also 

affect the yield. Researchers used various oxidant as well as different solvent like 

aqueous or organic media to make a solution for synthesis. 
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FULL PAPER 

Introduction 

In the last few decades heterocyclic conducting polymer has extensive 

research interest worldwide due to their physical properties. Polymers are 

traditionally regarded as electrical insulators. However, a new class of polymers 

known as intrinsically conducting polymers or electro active conjugated polymers 

has emerged during the past two decades. These novel materials with interesting 

properties have attracted the whole scientific community, including polymer and 

synthetic chemists. Such materials exhibit interesting electrical and optical 
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properties. This has led to the wide use of polymer electrolytes and polyelectrolytes 

in electrochemical systems, optical devices, sensors and rechargeable batteries [1]. 

Polymer composites of conductive polymers such as polyacetylene, 

polypyrrole, polythiophene and polyaniline have also been reported. Among 

conducting polymers, polyindole has been one of the least studied polymers. There 

is more research expectation on polyindole in future because of its physical and 

electrical properties that have led to several applications such as solid state and 

electronics devices. Since polyindole has high redox activity, good thermal stability, 

slow degradation rate in comparison with those of polyaniline and polypyrrole and 

air stable electrical conductivity [1-2]. The polyindole is a promising candidate, 

which is used in electronics devices and active materials for batteries. Literature 

survey suggests conducting polymers are promising in all solid state electrochemical 

power sources such as rechargeable batteries, organic solar cells, fuel cells, printing 

electronic circuit, organic light emitting diode, super capacitor, chemical sensors and 

biosensors, flexible transparent displays, electromagnetic-shielding [3-8].  

Here the existing literature reviewed for this study, various synthesis 

methods of PIN have been verified, such as sonochemical polymerization, template 

synthesis, chemical synthesis, solution polymerization, microemulsion 

polymerization.  

Results and discussion 

The various synthesis techniques utilized to prepare PIN are detailed below. 

1. Sonochemical synthesis of polyindole: 

For the chemical oxidative polymerization of indole, oxididizing agent like 

(NH4)2S2O8 were used and in acidic media it simply acts as an oxidant [9]. In some 

cases, at some stage in polymer development acid protons are formed. Additionally, 

Lewis acids, such as FeCl3, are used as oxidizing agent in chemical oxidative 

polymerization [9, 10]. 

Soylu et al. synthesized polyindole using Cu(ClO4)2·6H2O in neutral, protonic 

acidic, and Lewis acidic media. In the synthesis of polymers, various polymerization 

mixtures were prepared including indole, Cu(ClO4)2·6H2O, HClO4 and BF3 [11]. 

2. Template synthesis of polyindole: 

Template synthesis is most widely used and effortless method of 

nanostructure formations. This technique has been utilized to synthesized 

conducting polymer nanotubes through both chemical and electrochemical 

polymerisation. In the template technique the polymerization starts on the surface 
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of the template, resulting core shell structures. In template synthesis required 

material with vital shape is prepared inside pores of template and after that template 

is dissolved, leaving the material with shape of pores of template [12-15]. Template-

based techniques have paying attention as a possible technology enabling to control 

length and diameter of nanowires [16-19]. 

3. Chemical synthesis of polyindole: 

The polymerization of indole monomer through chemical oxidative 

polymerization approach is a very easy and convenient method. Also, the yield 

percentage is very high. In chemical route aqueous or organic solvents were used as 

media for synthesis. The polymerization of indole with various oxidants such as 

CuCl2, KIO3 [20, 10], FeCl3 [20, 21-23, 24, 10, 25-27], ammonium persulphate 

[103,104] was reported. The selection of oxidants strongly affects the morphology 

and transport properties. The tuning of optimum PIN yield was dependent on 

monomer to oxidant ratio in chemical synthesis technique. The polyindole was 

synthesized chemically using oxidant FeCl3 in organic media. The polymerisation 

process was done under nitrogen atmosphere. The immaculate polymer was 

collected by filtration and then washed with hot distilled water. Finally the 

precipitate dried in vacuum oven [21, 23]. The produce polymer was recovered with 

78% yield [22]. 

4. Solution polymerization of indole: 

PIN has also been prepared through solution polymerisation technique. In 

general the processability of PIN is very poor. Therefore, the PIN prepared through 

a solution polymerization procedure has superior processability because it is already 

in a solution. Indole has been chemically polymerised in various solvents such as 

phenol, nitromethne [20], acetonitrile [20,28,29], xylne [21], chloroform [30], 

dichloromethane [20,31], ethanol [20,32], methanol, also in aqueous media [32,33] 

and electropolymerized in solvents like, methanol [34], acetonitrile [35,36], also in 

aqueous media [37,38]. 

5. Microemulsion polymerization of indole: 

A microemulsion is controlled micro-heterogeneous method which provides 

a huge interfacial area and is usually less sticky. To balance the method water, oil 

and surfactant, and moreover frequently a co-surfactant are used as stabilizer in this 

polymerisation method.  

To detect the direction behaviour of the surfactants, microemulsion is a most 

ideal technique; also it is molecularly well-organized method [39, 40]. To 
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synthesized polymer particles in the size range over 5–100 nm, there is most 

efficient and recognized technique of polymerization is the microemulsion. This 

technique has paying lots of attention in the past few decades [41–43]. PIN has also 

been produced through the microemulsion technique with Cetyltrimethyl 

ammonium bromide (CTAB) was employed as a surfactant and ammonium 

persulphate used as oxidant [44]. Chen et al. synthesized substituted 3H-indole 

probe molecules reside in the AOT-based water-in-oil microemulsion [45]. In above 

discussion five simple polymerization of indole methods are briefly discussed.  

Conclusion 

The literature survey provide in results and discussions concluded that the 

synthesis methods such as sonochemical polymerization, template synthesis, 

chemical synthesis, solution polymerization, microemulsion polymerization can 

prepared the polyindole successfully. Also, size of particle and yield can be depends 

on the media and synthesis methods. 
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