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Abstract  

In-situ chemical oxidative polymerization was used to develop a new series of HCl doped and 

silver embedded poly (aniline-co-3-trifluoromethylaniline) nanocomposites. In order to 

investigate these copolymer nanocomposites, FTIR, UV-visible spectroscopy, X-ray 

diffraction (XRD), scanning electron microscopy (SEM), and a conventional four probe 

conductivity approach were all used. The developed copolymer has excellent solubility in 

widely used organic solvents like DMF, THF, and NMP.The spectral value at 341 nm is 

related to π-π* electronic transition of benzenoid ring and peak at 624 nm is attributed to n-π* 

electronic transition of quinoidring.The band at 1300 cm
-1

 has been accredited to the 

combination of C-N in quinoid and benzenoid sequences. X-ray diffraction (XRD) reveals 

the crystalline nature of copolymer. Surface morphological studies exhibit nanoneedle like 

appearance with average particle size of 150-300 nm. Because of its less good biocompability 

and less toxicity recent the most recent advances on PANI applications in biomedical fields, 

such as antioxidant, antimicrobial and antivirus activity, drug delivery, cancer therapy, etc 

Keywords: Copolymer, Conductivity, 3-trifluoromethylaniline, Nanocomposites, 

Morphology. 

1. Introduction 

Conducting polymers are unique organic semiconducting materials that hold tremendous 

potential due to their numerous potential technological uses, such as in storage batteries, 

electrochromic devices, organic light-emitting diodes, nonlinear optics, corrosion inhibitors, 

and a variety of sensors, including chemical and biosensors[1-3],The most recent advances on 

PANI applications also includes in biomedical fields, such as antioxidant, antimicrobial and 

antivirus activity, drug delivery, cancer therapy, etc because of low toxicity and good 

biocompability. Due to the presence of covalent bonds, most polymers are insulators; 

nevertheless, some polymers can produce conductive paths when exposed to electrical stress. 
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Under diverse circumstances, these polymers have distinct propensities for creating 

conductive paths by means of doping. The electrical characteristics of polymers are expressed 

by a number of characteristics; including resistivity, arc resistance, dielectric constant, and 

dissipation factor [4].PANI has garnered significant interest in the design and development of 

commercial technologies, especially flexible electronic devices, due to its low cost, excellent 

optical and electrical properties, good environmental stability, and good anticorrosion and 

mechanical properties. These properties are found in fields such as organic electronics [5], 

biosensors [6], chemical sensors [7], corrosion devices [8], photovoltaic cells [9], solar cells 

[10], organic light emitting diodes [11], and electrorheological materials [12]. 

In general, conductive polyaniline is synthesized by chemical oxidative polymerization of 

aniline in HCl by (NH4)2S2O8 to create emeraldine hydrochloride [13]. Protonation takes 

place preferentially at the imine repeat units when emeraldine base is equilibrated in a 

substantial excess of aqueous HCl, leading to emeraldine hydrochloride [14]. Because of 

doping process, this alters the polymer’s structural characteristics, they become highly 

electrically conductive by introducing the charge carriers [15]. Many atoms may share 

electrons in conjugated polymers since they can de-localize throughout the polymer chain. 

Delocalized electrons may travel throughout the entire system and act as charge carriers that 

render the system conductive. This doping with oxidative process causes to produce cations, 

or doping it with reduction to produce anions with the addition of electrons to the backbone. 

An electrical field causes anions and cations to behave as charge carriers by hopping from 

one location to another, improving conductivity. Hence in the result of Conduction bands and 

enabling the movement of electrons. 

Simultaneously, the copolymerization technique garnered greater interest due to its role in 

enhancing material solubility, processability, and ability to synthesize materials with 

specified mechanical, optical, and electrical properties.The use of polyaniline copolymers to 

combine conductivity and solubility of the substituted polyaniline for practical applications 

has grown significantly [16].Studies have shown that conducting copolymers have an 

advantage over corresponding homopolymers in terms of conductivity, stability, and 

solubility [17-21]. The presence of halogen-substituted aniline in the copolymer chains, such 

as fluorine [22-24], chlorine [25,26], iodine [27,28], and bromine groups [29,30] in the 

polyaniline backbone, has received extensive research.Additionally, Kang and Yun reported 

that the conductivity is decreased by the substitution of electronegative groups like fluorine 

and chlorine [31].According to Neoh et al., the conductivities of polyanilines with iodine and 

chlorine substitutes are less than 10
-6

 S/cm [32]. 

The silver nanoparticle was chosen for our investigation among the metal nanoparticles due 

to its high conductivity and greater thermal stability [33].Silver nanoparticles are extensively 

utilised in catalysis [34–37].Silver nanoparticles significantly enhance the electrical, thermal, 

and optical characteristics of the polymer matrix.When compared to the bulk substance, the 

silver nanoparticles with substantial surface areas show high chemical reactivity.The primary 

goal of this research is the in-situ chemical oxidative polymerization of new copolymer 

nanocomposites made of evenly inserted silver nanoparticles in poly (aniline-co-3-

trifluoromethylaniline). The focus of this study will be on the oxidation state and protonation 
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level of the copolymers and how these may differ from the homopolymers because the 

electrical conductivity of polyanilines is connected to the protonation level. 

2. Experimental Methods 

2.1 Materials 

Aniline (Rankem-India) and m-trifluoromethylaniline (Sigma Aldrich, USA) are purified 

under low pressure and stored at low-temperature for further reaction. Silver nitrate (AgNO3) 

and ammonium persulfate (APS) were purchased from MERCK. ConcentratedHCl and was 

used without further purification. Double distilled water was also used for the preparation of 

polymer materials were purchased from (Emplura-India) and (Hi-media). All other used 

chemicals are analytical grade.Double distilled water were also used for the preparation of 

polymer materials. 

2.2 Synthesis of silver nanoparticles: 

The silver nanoparticle was prepared by the following procedure [38]. First 0.1 M (3.26 gm) 

of DBSA is dissolved in 90 ml of distilled water. Then aniline 0.019 M (0.184 gm) is 

gradually added to the reaction mixture and stirred well till a transparent solution was form. 

After that Silver nitrate solution 0.019 M (0.339 gm) was added to the above solution by drop 

wise manner. Then the solution is stirred well for 15 minutes and then heated up to 90℃. 

Then 0.137 M (0.54 gm) of NaOH solution is added to the reaction mixture; the formation of 

silver nanoparticles was generated and heated further for an hour with constant stirring. The 

synthesized silver nanoparticle coated with DBSA colloids were cooled down without any 

further treatment. 

2.3 Synthesis of poly (aniline-co-3-trifluoromethylaniline)- silver Nanocomposites: 

Protonated poly (An-co-3-TFMA) silver embedded nanocomposite was prepared as follows. 

10 mL of Ag nanoparticles was diluted with 70 mL of purified water. Then 0.05 M (0.465 g) 

of Aniline and 0.05 M (0.806 g) of 3-TFMA were mixed with the solution. Then 10 mL of 

0.1M (2.28 g) of APS solution was added slowly drop wise to start the polymerization. The 

contents are stirred well for 12 hrs in an ice-cold water bath. Finally, the greenish precipitate 

of poly(An-co-3-TFMA) Ag copolymer obtained were filtered and washed with water, 

acetone and methanol in order to remove the impurities such oligomer and unreacted 

monomer. The product was dried in vacuum at 40
o
C for 24 hrs. Similar procedure was 

employed to synthesize different copolymers for 3:2 and 3:1 different molar ratio. 

2.3 Instrumentation technique 

ELICO SL-218 double beam spectroscopy was employed to record the UV-Vis spectra of 

diluted sample in the range of 200 to 900 nm. All the samples were dissolved in DMSO. FT-

IR spectra of poly (aniline-co-m- trifluoroaniline) Ag nanocomposites were measured by 

SHIMADZU 8400S in the region of 400–4000 cm-1 using KBr pellets. Scanning electron 

microscopy (HR-SEM) HITACHI-SU6600L instrument operating at 25 kV was used to 

examine the surface morphology of the nanocomposites. The phase identification of the fine 

powdered sample was performed by Philips X’Pert Pro X-Ray diffractometer with Nickel 

filtered CuKá radiation (λ=1.5402 Å) with the operation of 40 kV. The analysis was 

performed in the  from 5 to 80° at a speed of 2°/min.θdiffraction angle 2 The room 

temperature conductivity measurement of nanocomposites was measured by a standard four 
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probe method. The samples were palletized to a diameter of 1.5 cm and a thickness of 0.4 

mm using a vacuum press at 12 MPa for 5 min. 

3. Results and Discussion: 

3.1 Solubility 

There are numerous study publications that explore PANI's solubility in the literature [39-41]. 

The synthesized copolymer nanocomposites were subjected to solubility tests in a variety of 

polar and non-polar solvents at room temperature. All the samples were dissolved in organic 

solvents like dimethyl sulfoxide, dimethylformamide, n-methyl pyrrolidone, and 

tetrahydrofuron. The polymer composites show better solubility in polar solvents. This may 

be due to the substitution in the aniline decreases the rigidity of the polymer chains. 

Solubility of the copolymer is increased with increasing the comonomer concentration in the 

feed.The copolymer's torsional angle renders it more soluble, which lowers the forces that 

bind molecules together.The copolymer sample's methyl group is responsible for hydrogen 

bonding, salvation, as well as modifications to the torsional angle [42]. The steric effect of 

substituent makes the polymer chain to twist. Branches in the polymer chain makes more 

deformation and more amorphous in nature. Since the polymer is amorphous, the solvent 

molecules penetrate easily in to polymer and exhibited enhanced solubility. 

3.2 Absorption Spectra 

The optical absorption spectra of Ag embedded poly (An-co-3-TFMA) in the Fig.1. 

According to the previously reported results the spectral value at 341 nm is ascribed to π-π* 

electronic transition of benzenoid ring and peak at 624 nm is attributed to n-π* electronic 

transition of quinoid ring [43].When the comonomer feed was gradually increased, a blue 

shift occurred in the distinctive band between 341 and 624 nm.The Ag embedded 

nanocomposites show bathochromic shift.The alkyl substitution of the m-trifluoromethyl 

aniline is what causes the blue shift.The photons are joined at the interface of the polymer–

metal nanocomposites and improve charge density oscillation that produces a strong 

absorption peak at specific wavelength.These explanations confirm the silver nanoparticles 

attached with nitrogen atom.Compared to homopolymer polyaniline, the insertion of a fluoro 

group in the phenyl rings significantly changes the system's planarity and the pi orbital 

overlapping. 

The polaronic transition is accountable for the absorption band of about 410 nm, which 

confirms the synthesized copolymer is an emeraldine salt. The Ag embedded copolymer 

exhibit bathochromic shift increase of effective mass of conduction electrons. When light 

energy is incident on a polymer metal nanocomposite, charge density oscillations are induced 

due to combinations of photons at the interface and create a strong absorption band at a 

particular wavelength. 
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Fig.1 Optical Absorption Spectra of Ag Embedded Poly (An-co-3-TFMA) 

3.3 Functional group spectra 

Figure 2 shows the FT-IR spectra of Ag embedded poly (An-co-3-TFMA) copolymers. The 

band at 1300 cm
-1

 has been accredited to the combination of C-N in quinoid and benzenoid 

sequences The quinoid and benzenoid sequences in the polymer chain is related to the band at 

1580 cm
-1

 is and 1485cm
-1

 respectively. The presence of these two bands demonstrates 

unequivocally that PANI units make up the copolymers. The peak at 1040 cm
-1 

is due to the 

presence of a halogen (fluoro) group in the copolymer. The N-H bending vibration and 

symmetric C=C stretching vibration modes of the benzenoid unit are represented by the 

bands at 1325, 1328, and 1335 cm
-1

. The characteristics band at 2360 is attributed to the C-H 

stretching of methyl group [45]. The band at 1230 cm
-1

 is attributed to doped copolymer 

proton absorption [46]. 

 
Fig.2 FT-IR Spectral Analysis of Ag Embedded Poly (An-co-3-TFMA) 

3.4 Structural studies 
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The powdered XRD pattern of HCl doped Ag dispersed poly (An-co-3-TFMA) 

nanocomposites is shown in Fig. 3. A broad band at 2θ =25
o
 is due to the amorphous nature 

of the poly (An-co-3-TFMA) [47]. The steric effect of substituted bulky trifluoromethyl 

group causes random arrangement of polymer chains and the weak force of attraction 

between the chains resulting amorphous nature. Substitution of bulky trifluoromethyl group 

in the polymer chain offered steric hindrance which results the irregular arrangement of the 

polymer chain. The sharpness of the peak increases as the concentration of the trifluoro 

methylaniline increases indicates the better crystallinity of the copolymer. Some peaks at 15
o
 

and 20
o
 are due to semi-crystalline or amorphous nature of the copolymer. The appearance of 

sharp peak at 27°, 32°, 46° and 77° with low intensity indicates the presence of silver 

nanoparticles. These peaks confirm the Ag dispersion in the polymer chain andagreed with 

the values in JCPDS no. 85-1355. The crystallinity increases as the comonomer concentration 

is increased due to the bromoaniline encourages the crystalline nature. When comparing to 

the pure copolymer system the silver dispersed copolymer indicates more crystalline nature. 

 
Fig.3 XRD Spectrum of Ag Embedded Poly (An-co-3-TFMA) 

3.5 Surface Morphology 

Fig.4 (i, ii, iii&iv) shows the SEM images of HCl aided Ag embedded poly (An-co-3-TFMA) 

nanocomposites. It shows the large number of spherical granular structures with 

agglomerated particles. The average size of the particle is 200 nm. It also exhibits a 

nanoneedle like appearance with average particle size of 150-300 nm. It attributes the 

interaction between the aniline and 3-trifluoromethylaniline molecules. The spherical shape is 

due to the shape of coiling of polymer chains. 
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Fig. 4 SEM images of Ag embedded poly (An-co-3-TFMA) 

Fig.4 (iv) showed that the nanocomposites are similar to single nano needle with an average 

length of 500-700 nm encapsulated in the polymer matrix. Nanorod like structure has formed 

due to the huge number of agglomerated particles stacked one over the other. The aniline 

nucleates become stable due to π-π interactions among phenazine containing oligomers. The 

one dimensional needle structure is obtained due to formation of these new nucleates on 

hydrophobic front of the growing fiber [48] 

3.6 Electrical Conductivity 

The electrical conductivity of Ag-embedded poly (An-co-3-TFMA) copolymer is shown in 

the table 1. The usual four-probe method was used to assess the electrical conductivities of 

Ag-embedded poly (An-co-3-TFMA) nanocomposites and polyaniline (PANI) at room 

temperature. Pure polyaniline has a measured conductivity of 10
-2

 S/cm [50].The Ag 

dispersed poly (An-co-3-TFMA) nanocomposites is found to be 4.54 x 10
-6

S/cm. This may 

be due to the side chains' steric barrier and the reduced conjugations are to blame for the 

reduced conductivity. Steric hindrance decreases the conductivity of polymers and restricts 

the flow of charge carriers [51]. 

Table .1   Electrical Conductivity Values of nanocomposites 

Copolymer compositions 
Conductivity 

(S/cm)
 

Polyaniline-HCl 1.98x 10
-2

 

HCl doped Poly (An-co-3-TFMA) Ag 3(An):1(3-TFMA) 1.34 x 10
-5

 

HCl doped Poly (An-co-3-TFMA) Ag 3 (An) :2 (3-TFMA) 2.50 x 10
-5

 

HCl doped Poly (An-co-3-TFMA) Ag 3 (An) :3 (3-TFMA) 4.54 x 10
-6
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As the concentration of comonomer increases in the feed, the electrical conductivity of Ag 

dispersed poly (An-co-3-TFMA) nanocomposites decrease. This is due to the increasing 

concentration of electronegative fluorine atoms reduces the mobility of the charge carriers 

along the polymer chain. Low conductivity is caused by the electronegative fluorine atom, 

which slows down the electron charge transport [52]. When the comonomer concentration is 

increases in the feed ratio, the electrical conductivity is decreased. This is due to the 

electronegative fluorine atom hinder the mobility of the charge carriers and increases disorder 

in the polymer matrix. 

4. Conclusions 

The HCl doped Ag embedded poly (An-3-TFMA) nanocomposites were synthesized by 

chemical oxidative in-situ polymerization method. In comparison to polyaniline, the 

copolymer has improved solubility. The nanocomposites are soluble in polar solvents like 

DMSO, DMF, and NMP with high efficacy. FT-IR and UV validated the chemical 

composition and absorption of nanocomposites. Due to the addition of Ag nanoparticles, the 

XRD pattern endorses the crystalline character that the nanocomposites possess. The SEM 

images indicate that the development of these new nucleates on the hydrophobic front of the 

developing fiber results in the formation of a one-dimensional needle structure. The increase 

in electronegative fluorine atom concentration limits the mobility of the charge carriers along 

the polymer chain, which results in a decrease in electrical conductivity. The application of 

these prepared polymeric materials is studied in the future in the form of humidity sensor and 

electromagnetic shielding purposes. 

5. Acknowledgements 

The authors are grateful to the Department of Physics, Sri Ramakrishna Mission Vidhalaya 

College of Arts and Science, Coimbatore for analyzing the electrical studies. 

References 

[1] D. L. Wise, G. E. Wnek, D. J. Trantolo, T. M. Cooper, and J. D. Gresser, Electrical 

and Optical Polymer Systems, Marcel Dekker, New York, 1998.  

[2]  A. A. Entezami and B. Massoumi, Artificial Muscles, Biosensors and Drug Delivery 

Systems Based on Conducting Polymers: A Review, Iran. Polym. J. 15(1) (2006) 13-

30.  

[3]  S. M. Park and H. J. Lee, Recent Advances in Electrochemical Studies of π-

Conjugated Polymers. Korean Chem. Soc. 26, (2005) 697-706. 

[4] Su, W. Principles of Polymer Design and Synthesis, Springer Heidelberg: New York, 

2013. 

[5] Yakuphanoglu, F.; ¸Senkal, B.F. Electronic and thermoelectric properties of 

polyaniline organic semiconductor and electrical characterization of Al/PANI MIS 

Diode. J. Phys. Chem. C, 111,2007, 1840–1846. 

[6] Pérez-Mitta, G. Albesa, A.G.; Trautmann, C, Toimil-Molares, M.E. Azzaroni, O. 

Bioinspired integrated nanosystems based on solid-state nanopores: “iontronic” 

transduction of biological, chemical and physical stimuli. Chem. Sci. 8, 2017, 890–

913. 



A Facile Synthesis of New Functional Polyaniline nanocomposites Based on Silver Embedded Poly (Aniline-Co-3- 

Trifluoromethylaniline): Chemical Characterization, Morphological and Electrical Conductivity Studies 

                                          Section: Research Paper 

 

8501 
Eur. Chem. Bull. 2023,12(Special Issue 7 ), 8493- 8503 

[7] Sutar, D.S.; Padma, N.; Aswal, D.K.; Deshpande, S.K.; Gupta, S.K, Yakhmi, J.V. 

Preparation of nanofibrous polyaniline films and their application as ammonia gas 

sensor. Sens. Actuators B Chem. 128,2007, 286–292.  

[8]  Stamenov P, Madathil R, Coey, J.M.D., Dynamic response of ammonia sensors 

constructed from polyaniline nanofibre films with varying morphology. Sens. 

Actuators B Chem. 161, 2012, 989–999.  

[9]  Liao, G.; Li, Q.; Xu, Z. The chemical modification of polyaniline with enhanced 

properties: A review. Prog. Org. Coat. 126, 2019, 35–43. 

[10] Bejbouji, H.; Vignau, L.; Miane, J.L.; Dang, M.-T.; Oualim, E.M.; Harmouchi, M.; 

Mouhsen, A. Polyaniline as a hole injection layer on organic photovoltaic cells. Sol. 

Energy Mater. Sol. Cells 94, 2010, 176–181.  

[11] Gizzie, E.A.; Scott Niezgoda, J.; Robinson, M.T.; Harris, A.G.; Kane Jennings, G.; 

Rosenthal, S.J.; Cliffel, D.E. Photosystem I-polyaniline/TiO2 solid-state solar cells: 

Simple devices for biohybrid solar energy conversion. Energy Environ. Sci. 8, 2015, 

3572–3576.  

[12]  Xu, R.-P.; Li, Y.-Q.; Tang, J.-X. Recent advances in flexible organic light-emitting 

diodes. J. Mater. Chem. C, 4, 2016, 9116–9142. 

[13] A.J. Epstein, J.M. Ginder, R.W. Bigelow, H.-S. Woo, Insulator-to-Metal Transition in 

Polyaniline,  Synthetic Metals, 18, (1987), 303-309 

[14] A. G. MacDiarmid, J. C. Chiang, A. F. Richter, and A. J. Epstein, Polyaniline: A new 

concept in conducting polymers, Synthetic Metals, 18, (1987), 285-290. 

[15] J.L.Bredas, R.R. Chance, and R. Silbey, Comparative theoretical study of the doping 

conjugated polymers;Polaronsinpolyacetylene and polyparaphenylene.Physical 

ReviewB.265 (1982) 843-5854 

[16] P.Savitha, P.S.Rao, D.N.Sathyanarayana Highly conductive new aniline copolymers: 

poly (aniline-co-aminoacetophenone). PolymInt 54(2005) 1243–1250 

[17] G. Ravi Kumar, J. Vivekanandan, A. Mahudeswaran and P. S. Vijayanand, Synthesis 

and characterization of novel poly(aniline-co-m-aminoacetophenone) copolymer 

nanocomposites using dodecylbenzene sulfonic acid as a soft template, Iran Polym J, 

22 (2013) 923-929.  

[18] P. S. Vijayanand, J. Vivekanandan, A. Mahudeswaran, G. Ravi Kumar and R. 

Anandarasu, Synthesis and characterization of poly (m-toluidine)-silver halide 

nanocomposites: thermal properties and its conducting behavior, Designed Monomers 

and Polymers, 18 (2014), 12-18 

[19] M. Ertas, A. Cripan and L. Toppare, Synthesis and characterization of conducting 

copolymers of succinic acid bis-(4-pyrrol-1-yl-phenyl) ester and their electrochromic 

properties, Synth Met, 143 (2004) 49. 

[20] C. P. Andrieux and P. Audebert, Syntheses and cyclic voltammetry of pyrrole co-

polymers substituted by anthraquinone, phenothiazine or anthracene moieties,J 

ElectronalChem, 285 (1990) 163-175.  



A Facile Synthesis of New Functional Polyaniline nanocomposites Based on Silver Embedded Poly (Aniline-Co-3- 

Trifluoromethylaniline): Chemical Characterization, Morphological and Electrical Conductivity Studies 

                                          Section: Research Paper 

 

8502 
Eur. Chem. Bull. 2023,12(Special Issue 7 ), 8493- 8503 

[21] A. L. Sharma, V Saxena, S Annapoorni and B D Malhotra, ‘Synthesis and 

Characterization of a copolymer: Poly(aniline-co-fluoroaniline), J ApplPolymSci, 81 

(2001) 1460-1466. 

[22]  A. L. Sharma, Rahul Singhal, Arun Kumar, Rajesh, Krishan K. Pande, Bansi D. 

Malhotra Immobilization of Glucose Oxidase onto Electrochemically Prepared 

Poly(aniline-co-fluoroaniline) Films, J. Appl. Polym. Sci. 91(2004), 3999-4006 

[23]  A. L. Sharma, Electrochemical synthesis of poly(aniline-co-fluoroaniline) films and 

their application as humidity sensing material, Thin Solid Films 517, (2009), 3350 -

3356 

[24] A. L. Sharma, V Saxena, S Annapoorni and B D Malhotra, ‘Synthesis and 

Characterization of a copolymer: Poly(aniline-co-fluoroaniline), J ApplPolymSci, 81 

(2001) 1460-1466.. 

[25]  S. J. Abbas, M. Rani and S. K. Tripathi, Preparation and characterization of 

nanocomposite between poly (aniline-co-m-chloroaniline)–copper sulfide, Physica B 

443, (2014), 107-113.  

[26] U. S. Waware and S. S. Umare, Chemical synthesis, spectral characterization and 

electrical properties of poly(aniline-co-m-chloroaniline),Reactive &Functional 

Polymers, 65(2005), 343-350 

[27]  Y. Sahin, S. Per¸cin and V. Alsancak, Electrochemical Synthesis of Poly(2-

iodoaniline) and Poly(aniline-co-2-iodoaniline) in Acetonitrile, J. Appl. Polym. Sci. 

89(2003), 1652-1658.  

[28] G. Bereket, E. Hur and Y. Sahin, Electrodeposition of polyaniline, poly(2-

iodoaniline), and poly(aniline-co-2-iodoaniline) on steel surfaces and corrosion 

protection of steel,Appl. Surf. Sci. 252, (2005), 1233-1244. 

[29]  J. Stejskal, The effect of chemical heterogeneity on the properties of statistical 

copolymers: the conductivity of poly(aniline-co-2-bromoaniline),Polym. Int. 54, 

(2005), 108-113. 

[30] Y. Sahin, S. Percin and M. S. G. Ozkan, Electrochemical Preparation of Poly(2-

bromoaniline) and Poly(aniline-co-2-bromoaniline) in Acetonitrile,J. Appl. Polym. 

Sci., 90,(2003) 2460-2468. 

[31]  D. Kang and M. Yun, Chemical Polymerization of 2-Chloroaniline and 2-

fluoroaniline by chromic acid,Synth. Met. 29 (1989), E343-E348. 

[32]  K. G. Neoh, E. T. Kang and K. L. Tan, Chemical Copolymerization of Aniline With 

Halogen-Substituted Anilines,Eur. Polym. J. 26, (1990), 403  

[33]  N. N. Greenwood and A. Earnshaw, 1997 Chemistry of the Elements, second (ed.), 

(Oxford: Butterworth- Heinemann). 

[34] Y. Wang and N. Toshima, Preparation of Pd-Pt Bimetallic Colloids with Controllable 

Core/Shell Structures,J PhysChem B, 101 (1997) 5301-5306.  

[35]  J. C. Lin and C. Y. Wang, Effects of surfactant treatment of silver powder on the 

rheology of its thick-film paste, Mater ChemPhys, 45 (1996),  136-144.  



A Facile Synthesis of New Functional Polyaniline nanocomposites Based on Silver Embedded Poly (Aniline-Co-3- 

Trifluoromethylaniline): Chemical Characterization, Morphological and Electrical Conductivity Studies 

                                          Section: Research Paper 

 

8503 
Eur. Chem. Bull. 2023,12(Special Issue 7 ), 8493- 8503 

[36]  I. R. Gould, J. R. Lenhard, A. A. Muenter, S. A. Godleski and S Farid, Two-Electron 

Sensitization: A New Concept for Silver Halide Photography,J Am ChemSoc, 122 

(2000) 11934-11943.  

[37]  W. Wang and S. A. Asher,Photochemical Incorporation of Silver Quantum Dots in 

Monodisperse Silica Colloids for Photonic Crystal Applications, J Am ChemSoc, 

123(2001) 12528 -12535 

[38] J.Yang ,  H.Yin ,  J.JiaandY.Wei , ‘Facile Synthesis of High-Concentration, Stable 

Aqueous Dispersions of Uniform Silver Nanoparticles Using Aniline as a Reductant’, 

Langmuir, 27, no. 8, (2011),5047–5053 

[39] W.YinandE.Ruckenstein, ‘Soluble polyaniline co-doped with dodecyl benzene 

sulfonic acid and hydrochloric acid’, Synth Met., 108, no.1, (2000),39-46..  

[40] Ito S, Murata K, Teshima S, Aizawa R, Asako Y, Takahashi K &HoffMan BM 

‘Simple synthesis of water-soluble conducting polyaniline’, Synth.Met., vol.96, no.2, 

(1998), 161-163. 

[41] LaskaJ &Widlarz J 2003, ‘Water soluble polyaniline’, Synth.Met., vol.135-136, 

pp.261-262. 

[42] G. Ravi Kumar, J. Vivekanandan, A. Mahudeswaran and P. S. Vijayanand, Synthesis 

and characterization of novel poly(aniline-co-m-aminoacetophenone) copolymer 

nanocomposites using dodecylbenzene sulfonic acid as a soft template, Iran Polym J, 

22 (2013) 923-929 

[43]  P. K. Upadhyay and A. Ahmad, Anal. Bioanal. Electrochem. 1, 11 (2009) 

[44]  P. S. Vijayanand, J. Vivekanandan, A. Jeeva, and R. ArunPrasath, Polym. Sci., Ser. B 

58, 580 (2016). 

[45]  M. B. Wasul and A. R. Rautn, J. Chem. Chem. Sci. 4, 70 (2014). 

[46]  K. Gopalakrishnan, M. Elango, and M. Thamilselvan, Arch. Phys. Res. 3, 315 

(2012). 

[47]  Swaruparain, H, Basavaraja, S, Basavaraja, C, Do Sung Huh &Venkataraman, A, 

2010, ‘A new approach to soluble polyaniline and its copolymers with toluidines’, 

Journal of Applied Polymer Science, vol.117. pp. 1350-1360. 

[48] Stejskal, J, Sapurina, I &Trchova, M 2010, ‘Polyaniline nanostrtuctures and the role 

of aniline oligomers in their formation’, Progress in Polymer Science, vol.35. no.12, 

pp.1420-1481.  

[50] Massoumi B., Entezami A.A., Aghili H., Conductivity and Solubility of 

Nanostructure Poly (α-Naphthylamine-co-Aniline) Prepared by Interfacial 

Polymerization, Iran Polym J, 20 (2011) 295-303. 

[51] Bakhshali Massoumi, Ommolbanin Badalkhani, Homa Gheybi, Ali Akbar Entezami, 

Poly(N-octadecyl aniline) Synthesis and Its Electrochemical Parametric 

Characterizations, Iran Polym J, 20 (2011), 779-793. 

[52] J.Vivekanandan, P.S.Vijayanand, Synthesis, Characterization and Application of New 

Poly (Aniline-Co-4-Fluoroaniline) DBSA Nanocomposites as Conducting, 

Polym.Mat., 32 (2015) 265-276. 


