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(Abstract) 2105292

Polyaniline, Pani, has been used to improve electrochemical properties of an
electrode in battery; however, its degradation causes rapid reduction of an electrode
capacity. This study focuses on electropolymerization of Pani on graphite electrode. In
addition, this research also studies effects of conductive fillers; carbon black (Vulcan XC-
72) and graphite on electrochemical property and capacity of the electrode. Effect of carbon
black-aniline solution preparation prior to electropolymerization is also concerned. To
synthesis Pani and composite, the cyclic voltammetry technique was applied. To
characterize the films, FTIR spectroscopy, SEM and cyclic voltammetry technique were
used. Galvanostatic test was applied to study charge-discharge behavior of the coated
electrode. The result indicated that coated Pani increases electrode capacity more than 200
times of that of graphite. Carbon black does not change chemical structure of the Pani film
but increases number of delocalized electron and film density. However, carbon black
addition reduces Pani content in the composite film and results in capacity reduction of the
film. A small amount of carbon black addition (0.02 wt.%); nevertheless, does not affect
the electrode capacity but improves capacity stability of the electrode.

Electrochemical study pointed out that carbon black-aniline solution, which was
prepared by reflux technique prior to electropolymerization, causes higher charge capacity
and discharge efficiency than those of the composite-coated electrode, whose solution was
not treated prior to electropolymerization (without reflux). This phenomenon is explained by
increase of carbon black-aniline interaction during reflux process. Additionally, carbon black
addition enhances coulombic efficiency of the coated electrode. A study of effect of graphite
addition in the films shows that graphite addition does not alter the Pani content of the film
significantly. However, the graphite addition enlarges electrode capacity. Capacity of Pani-
graphite coated electrode is reduced when graphite addition is more than 4 wt.%. This
phenomenon may be resulted by easier free electron movement when graphite content in the
film is increased. Graphite addition also increases coulombic efficiency of the Pani-graphite
coated electrode.





