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Conducting Polymer Nanotubes toward Supercapacitor
Ran Liu and Sang Bok Lee*

Capacitive properties were investigated using
PEDOT [Poly(3,4-ethylenedioxythiophene)]
nanotubes and nanowires arrays as model
structures. The large internal specific area and
the thin wall of tubular structure could advance
a fast and efficient electrochemistry that
greatly affect the specific capacitance/specific
energy density, power density values of the
supercapacitors. Under the same charge-
discharge current densities (5mA/cm2) and
equal scan rate of cyclic voltammogram (CV,
100mV/s), nanotube supercapacitors exhibited
much higher specific capacitance (140F/g) and
energy density than nanowire ones (45 F/g).
Calculated from the galvanostatic charge-
discharge curve under different current density
and CV at different scan rate, nanotube
supercapacitors displayed high specific power
energy without sacrificing much of its energy
density, while solid nanowire type lost its
specific energy significantly when charged and
discharged at higher current density.
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Nanotube Supercapacitor
Scanning Electron Micrograph (SEM) image of
PEDOT nanotube arrays grown in the pores of
alumina template. Image taken after the removal
of template. This nanotube-arrayed film gives
larger than 140 F/g specific capacitance and fast
charging-discharging rate.
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Presentation Notes
With increasing interest in exploiting the special properties of nanostructures, characterization of the general stability or “memory” over long times of a fluctuating structure is likely to be valuable.  The idea of persistence that has been developed theoretically in recent years provides one way of addressing these issues.  The persistence probability p(t) is defined simply as the probability that a random variable never crosses a chosen reference level within the time interval t.  It is related to the First-Passage probability and is not determined by a small number of moments of the random variable.  The ideas of persistence can be directly related to the stability of crystalline structures by realizing that structural fluctuations occur at steps (e.g. the edges of crystal planes), and that the model classes that have been used to describe these one-dimensional boundaries can be related to the same model classes that have been investigated in theoretical studies of persistence.  

For crystalline structures, persistence can be defined in terms of the fluctuation of a step with respect to a chosen coordinate of interest.  Numerous analytical and numerical studies on a wide variety of systems have indicated that the persistence probability has a universal scaling form where the persistence decays as a power law t^- 
where , the persistence exponent, has a nontrivial value characteristic of the dynamics governing the evolution of the variable in question.  We have experimentally applied persistence ideas to the case of fluctuating monatomic steps on several different systems,  a metal/semiconductor adsorption system (Al/Si), clean Ag and clean Pb, and Ag pinned by fullerenes.  Measurements of the trajectory of the fluctuating step x(t) are measured directly as a function of temperature using STM.  
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