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Supercapacitors are considered to be very attractive
energy storage devices, as they have high power density
and cycling stability."  However, supercapacitors are still
not capable of delivering high energy densities
comparable to those of lithium ion batteries, and this
drawback restricts the use of supercapacitors mainly to
high-power applications such as emergency power
supplies, hybrid bus, and portable power tools. So, how to
significantly increase the energy density of the cell is the
biggest challenge facing electrochemical capacitors. The
energy density (E) of supercapacitors depends on the cell
potential (V) and capacitance (C), based on E= 1/2(CV?).2
These two parameters are determined mainly by
electrodes, and therefore, for a long period of time, a large
amount of work has been done at various electrode
materials including carbonaceous materials, conducting
polymers, transition metal oxides, and their composites.*

In this study, nanostructural nitrogen substituted
TiO, was prepared by annealing the TiO, nanotubes in
nitrogen atmosphere at 450 °C. The supercpacitive
performance of this material was elementary
characterized via electrochemical cycle voltammetry
(CV). Test electrodes consisted in active material and
binder were constructed successfully with traditional
coating method on a Nickel mesh. The electrochemical
measurements were conducted in a beaker-type
electrochemical cell. It was equipped with a prepared
nitrogen substituted TiO, electrode as working electrode,
a platinum foil counter electrode, and a Hg/HgO electrode

as reference electrode. CV was carried out between -0.6

and 0.6V (vs. Hg/HgO) in 1M KOH solution. The
measurements  were  performed using CHI760C
electrochemical workstation (CH Instruments, Cordova,
TN) at room temperature.

Fig.1. (a) shows the XRD pattern of the as-prepared
material. The as-prepared nitrogen substituted TiO, has
typical diffraction peaks of TiN. No other peaks existing
show that the prepared material did not contain any
impurities.
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Fig.1.Typical XRD pattern of the as-prepared nitrogen
substituted TiO,.
CV is a useful method to evaluate the intrinsic
electrochemical properties of active materials. Therefore,
CV of nitrogen substituted TiO, electrode in the potential

region between -0.6 and 0.6V (vs. Hg/HgO) was

employed to evaluate the electrochemical characteristics.
Typical I-E curves at different scan rates of the electrode
based on nitrogen substituted TiO,in 1M KOH solution
are shown in Fig. 2. As a comparison to the shape of
typical double capacitor (DC), the CV curve of the
nitrogen substituted TiO, electrode did not present a
symmetric and horizontal curve. Two pair of cathodic
(Epc) and anodic (Epa) peaks at 0.4, -0.10V and 0.12,
0.45V are clearly observed in Fig. 2, showing a redox
reaction takes place during the scan. We speculate that the
cathodic and anodic peaks resulted from potassium ion
insertion/extraction reaction or from electrochemical
adsorption/desorption of potassium ion on the electrode
surface. The anodic and cathodic peak potentials as well
as the peak current ratio (Ipa/lpc) remain constant as the
scan rate is increased from 10 to 100mVs_i, which
indicates a reversible redox electrochemical reaction. This
electrochemical characteristic of nitrogen substituted TiO,
is a typical psedocapacitive behavior and can be utilized
for supercapacitor application. The performances of
asymmetric  supercapacitor, constructed with active
carbon (AC) and nitrogen substituted TiO,, are underway
in our works.
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Fig.2. Cycle voltammograms of the nitrogen substituted
TiO, electrodes at different scan rates.
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