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Abstract: In this paper we present results obtained for energy storage units developed using polyaniline and
poly thiophene modified electrodes. The voltage potential profiles for recharge/discharge are either linear or
exponential. Nucleation over-potential has been observed in some profiles where there is a phase transition. It is
observed that hydrocarbon gel: bentonite electrolyte mixtures yielded relatively high initial voltages and that.
this voltage also depended on the hydrocarbon: bentonite ratio. The potential decay profile for potential at Yo,
3/4Vo, 112Vo and I13Vo yielded linear and exponential curves for various hydrocarbon:bentonite mixtures.
The capacity (C) were 0.0014 Ah, for the 2: I energy unit and 0.00035 Ah for the 3: I energy unit.
The electric storage density (ESD) for the 2: 1 and 3: 1 energy units were 4.7 x 10-4 Ah/g and 8.8 x 10-1 Ah/g .
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I. Introduction:
Research in electronically conducting polymers as continued unabated since the discovery of the highly

conducting polyacetylene. The discovery of other electronically conducting polymers such as polyaniline,
polypyrrole and poly thiophene has even widened the frontiers of research with regards to this conducting
'plastics' (1-12).

These conducting polymers are already being used as electrochromic display devices, components of
rechargeable batteries just to mention a few (12-16).
Intense research in the use of these polymers in rechargeable batteries is on-going (17-22). These polymers have
drawn much attention given that their specific weight is significantly lower than that of ordinary inorganic
materials and they are environment friendly.

Rechargeable batteries are batteries which can be restored after complete discharge. Examples include
Li-ion and Ni-MH. These batteries had almost the same energy storage capacity as that of the primary alkaline
cell.

Earlier reported studies on the use of conducting polymers in battery studies, is represented by the case
where p-doped (oxidized) polyacetylene was used as the cathode and Li as anode. Ni-Cd batteries had a better
energy storing capacity and high performance compared to lead-acid batteries:· These Ni-Cd batteries can'
withstand high current surges and tolerate adverse conditions without any damage. The major disadvantage is
that, the negative electrode cadmium is a toxic material, hence not environment friendly.
Lithium ion batteries are commonly used given that, they have a low self-discharge, energy-to-weight ratio and
no memory loss.

Research has been on-going in attempts to develop new rechargeable batteries using conjugated
conducting polymers. The batteries christened 'plastic batteries' has traditionally involved the polymer material
being doped by specific dopant material to convert it to a semi-conductor, with the lithium as one of the
electrode in rechargeable battery (16-11).

Batteries with polymer as both the electrodes have been developed. Polypyrrole and styryl-substituted
dialkoxyterlhiophene (poly (OC 10DASTT). The batteries of these combinations showed as high as 94%
discharge efficiency and a discharge capacity of 39.1 mAhg-1 (I 8). Other studies on polymer based batteries
have been done by Killian (15).
In this paper we have used polyaniline, and poly thiophene modified electrodes in the energy storage unit.

Bentonite a clay montmorillonite which has octahedral (Oj) and tetrahedral sites (Td)/layers, with
exchangeable cations being found in the octahedral layer has been used, singularly or with hydrocarbon
gel/sodium chloride in known ratios (mass/mass). In the energy storage units discussed in this work, the
bentonite/hydrocarbon gel/sodium chloride serve both as an electrolyte and/or an electrode i.e., source of
dopant ions and a participant in the faradaic process.

www.iosrjournals.org 63 I Page


