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19. Doctoral Research:

Polymers are generally electrically non conducting but in 1977, it was discovered that
polymers are electrically conducting. Just after a decade i.e. in 1987, commercial polymer
battery launch in the market. In polymer battery, chemically synthesized conducting
polyaniline is used as cathode.

After 1987, a considerable research is going on on polymer battery. We have applied both
chemically and electrochemically synthesized polyaniline coated electrode in aqueous zinc
battery. Major problems associated with these batteries are their poor rechargeblity and
incapability of high drain application. Again, the performances of these polymer cathode
materials depend on the nature of the doping anions used during polymerization either
chemically or electrochemically. Chemical stability of these materials in the battery fluid is
also a major problem with polymer electrode.

Keeping these in view, we have synthesized polyaniline and polyaniline derivatives cathode
materials with a suitable dopant, among which polyaniline is the best cathode material and it
is also chemically stable both in aqueous and organic battery fluid.

Recently, nanomaterials have drawn attention of battery scientists and these nanomaterials
are being used as promising electrode materials. It is also well known that nano particles have
high surface to volume ratio, so that their electro-catalytic activities are enhanced many folds.

In my research, we have synthesized nano polyaniline by chemically as well as
electrochemical techniques. But nano polyaniline synthesized by electrochemical method
exhibits excellent electrochemical activities in aqueous and non-aqueous batteries.

An aqueous galvanic cell comprised with nano polyaniline cathode and zinc anode was
cycled in the potential range of 0.6 -1.5 Volt at a constant current of 100 pA and the specific
capacity of nano polyaniline was calculated assuming 100% columbic efficiency for the



electro-deposition and found to be above 300 AhKg™" which is an excellent figure and much

higher than chemical and electrochemical bulk synthesis data.
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