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Abstract Cu?2 ion doped polyanilines (PANI) were

synthesized by oxidative polymerization of aniline using

ammonium persulphate in presence of copper sulphate

solution having varying Cu?2 ion concentration. Products

were characterized by UV–Vis and FTIR spectroscopy.

Morphology of the products was observed by SEM. Mor-

phology of the emeraldine-base form of PANI (EB-PANI)

changed when doped with Cu?2 ion and its concentration

had also shown influence on the morphology. Thermal

stability of the Cu?2 doped PANI was found to be less than

that of EB-PANI. Experimental results showed that Cu?2

ions were successfully incorporated into the polymer and

there was a strong interaction between the Cu?2 ions and

PANI chains. Formation of semiquinone segments (polaron

species) upon coordination with Cu?2 ions was undoubt-

edly demonstrated by UV–Vis and FTIR spectroscopic

results. FTIR spectroscopy showed shifts towards the lower

wavenumbers for the Cu?2 ion doped PANI as compared to

EB-PANI. An increase in intensity of the band at

1,130 cm-1 was observed which corresponds to the elec-

tronic like absorption confirming the doping of EB-PANI.

Crystallinity was studied by powder XRD analysis and it

was found that Cu?2 ion doped PANI has developed a

crystalline structure while EB-PANI is amorphous. Con-

ductivity was found to be dependent on the concentration

of the Cu?2 ions and there was an optimum concentration

of Cu?2 ions for getting the highest conductivity.
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Introduction

Polyaniline is unique among the family of conjugated

polymers since its doping level can be readily controlled

through an acid doping/base dedoping process [1]. Non-

conducting form of polyaniline, emeraldine base (EB-PANI)

is generally converted to the conducting emeraldine salt

(ES-PANI) by doping with protonic acids. EB-PANI pos-

sesses equal amounts of imine and amine nitrogen. In doping

with Bronsted acids, protonation preferentially occurs at

imine nitrogen atoms followed by internal redox reaction

that results in the formation of semiquinone segments [2, 3].

Although protonation is the simplest way of getting con-

ductive form of PANI, there are other doping agents, as well.

Dimitriev [4] first reported the use of transition metal salts as

dopants for formation of conductive PANI. Yang et al. [5]

also studied the polyanilines containing the transition metal

ions. These dopants were found to be able to interact with

polyaniline chains directly and to induce changes in the

morphology of the polyaniline which partially accounts for

the conductivity. Chatterjee et al. [6] used bismuth nitrate to

dope polyaniline and found that PANI doped with Bi(NO3)3

showed a higher value of conductivity which was 2.5-fold

higher than that of PANI doped with HCl. Polyaniline co-

doped with Zn2? and H? was synthesized by Li et al. [7]

using simple chemical oxidative route and investigated it

as electrode material for electrochemical supercapacitors.

Izumi et al. [8] investigated the role of solvent on the reaction

of EB-PANI with Fe(III) by resonance Raman spectroscopy

and established that the solvent had a role in the doping of

EB-PANI to ES-PANI.
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