Enhanced Pseudocapacitance of Low Energy lon Irradiated Titanate Nanotube with Insight from
Density Functional Theory Investigations
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Structural Analysis

As prepared self-assembled and self-sustained hydrogen titanate

nanotube arrays are irradiated with 5 keV Ar* ion perpendicular to the
substrate surface at 1x10'¢ jon/cm? and 3x10® ion/cm? fluences using
an ion-solid setup available at IIT Bhubaneswar
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Conclusions

v'Self standing HT nanotube electrode is synthesised using hydrothermal method.

v'lon induced defect formation plays crucial role in nanotube surface modification.

v'"Welded network structure is modified controlling ion fluence.

v'Mixed phase H,Ti;O, and anatase TiO, observed in both pristine and irradiated
HT nanotube structures.

v'HTNT transformation to titanium oxide due to defect induce recrystallization.

v’ Oxygen vacancy introduced into structure due to preferential sputtering, this
increases conductivity of HT.

v At 1x10%% jon.cm2 fluence specific capacitance increases 4 time than pristine
structure.

v'Higher fluence, specific capacitance decreases due to less accessibility of pore in
the network structure.

HT nanojunction

nanostructure and create internal
defects (vacancy and interstitial) due
to cascade collision. Some atom
sputter out from the surface due
secondary collision.

Recoil and sputter atom creates
dangling bonds on the surface of the
nanotubes. The amassed atoms in
between two nanotubes bridge the gap
by saturating the dangling bonds and
establish a solid joining.

After irradiation
TRI3DYN Simulation

DFT investigation

The DOS plot reveals
that the conduction
band is mostly
contributed by the Ti
d orbital, whereas
the valence band is
R AL 2 : | dominated by the O
o mum, me=""” p orbital. There are
empty 4d states in Ti
available for storing
charges which might
be the reason for
supercapacitor
performance of HT.
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