CHAPTER I

Conducting Polymer

A key discovery in \ g d-o“:ﬂhing polymers was the finding
in 1973 that the inorganiesp®lmet polysulfumitiide(SN), is a metal. This was the
first polymeric matersl f was show \“‘\ etallic properties. These
discoveries were of pafticufar/iif or ;\"ﬁ: 3¢ proved the existence of

highly conducting polffiness /& wia \ ¢ ous amount of work
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necessary to synthesize gffiegpalymeric é8nductors.

ah in e of -.-_ acting polymer occurred later in
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1977 when the same redox ¢

The major break
: s applied to an intrinsically insulating
organic polymer, pnlyacetyle;:ﬂ;__;, vered that polyacetylene, which was
insulator could be made hig co ; 10° Semit, iy jexposing it to oxidizing
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or reducing agents. Fhis doping”. The insulating

neutral polymer is co :“ rted into an ionic complex cohsisting of polymeric cation
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o i : ‘

ype doph t & i Feabivky 0 hd iebh onjbdaled-bysem wich

induces such unique electronic conductivity in polyacetylene. Since the conjugated

backbone holds the key to higher conductivity, therefore, based on similar

fundamentals, a large number of organic conducting polymers have been generated
in the 1980[1].



Organic polymers which have been looked upon for decades as insulators in
the electronic industries have emerged as a new class of electronic material. Some
of the important polymers of the conducting family are polyacetylene, polyaniline,
polypyrrole, poly(p-phenylene), poly(p- phenylene sulfide), poly(p-phenylene
vinylene) and polythiophene. The electrical conductivity of these conjugated

organic polymers can be varied over a wide range by chemical or electrochemical

them for a variety of electronic
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doping, thus making it possi
applications.

Conducting pol : to inorganics from the point

of view of metallic cons also impart a blend of

interesting optical and i€ e of the greater advantages of

hitectural flexibility, since

ing to the requirements of

organic polymers over j
they can be chemically mat ‘
a particular device. Theirfvers % el ;compatibility coupled with durability,
environmental stability 1ight weight make them most

Of many PU ~polypyriole has betome one of the most attractive

conducting polyme —— s of hig * trical conductivity and
thermal and enviro g cﬂdumng polypyrrole, there
are three methods genara}ly used to prepare &ol}rpjrrmle (i) chemical polymerization

in solution (ii) ﬂ%@%ﬁ%ﬁ% ﬁl@lﬂlﬁucﬂ polymerization.

Most investigatdis have been mtereéhed in the thm:l method. In faut, more than 300
reports ’acﬂm 35%‘5"%1 le and their
elecmcalgmnrphnlogmmma] propertle?‘l]la! l%lﬂh&d On the
other hand, the chemical polymerization method, which can be traced back to 1916,
is less popular due to less conductivity

However recently, Machida et al. found that polypyrrole obtained from
chemical polymerization in solution, can exhibit very high electrical conductivity

when suitable solvent was selected and the oxidation potential in the solution was



controlled. Furthermore, this method has a greater advantage over other methods
since large quantity of polypyrrole can be conveniently prepared [4].

Within the last few years, various electronic devices based on conducting
polymers have been produced [2]. These electroactive materials cover a broad
spectrum of applications from solid-state technology to biotechnology. The first

major area of application includes solid-state rechargeable polymer batteries.

Because of the versatility of pol \\\ §
to the requirement of a device. Ful W€ glectrochemically studies have
shown that their rechargeabilitzsheuld be comparable to that of inorganic batteries.

hey can be easily shaped according

These two factors make therf cofur I, TN ode-active materials.
¥ and VARTA Batterie A.G.
zed from electrochemical

In the developmg
of West Germany hay,
polymerization as positi battery since polypyrrole
synthesized by this mCthg B #leeirode properties. It can switch
between conducting and fhsulting6rms Bytelectrochemically doped and undoped
processes without loss of 4 : electrochemically synthesized
polypyrrole is used with li
lithium perchlorate fii= carbonate; Techargeable battery of high cell
voltage (3.5V) is ubzairﬁl m

In this research, ye are interested ﬁ:.'r’; the possibility of using chemically

ombesed A ). s o

rechargeable battéry. The first 1 investigation is to stud}.r' electrode pmpemea of this
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cyclic vollammetry. If chemically synthesized polypyrrole shows good electrode

e and electrolyte solution of

properties, the rechargeable batteries with this polypyrrole as a positive electrode
will be constructed and investigated.



Objectives and Scope of the Research
Objectives

The main objective of this study is to investigate the possibility of
using chemically synthﬁmed polypyrmle as a pnsmva electrode of rechargeablc

properties of both polypyrrole
synthesized by electrochemigat afi i ds using cyclic voltammetry.
m’ th electrochemical and
chemical methods as ' h
the performance of these Pattmcs

i} W%Wﬂ Fesgatcfiwill be able indicate

the application oflconducting polym?- in rechm'geahle battery.
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