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OUTLOOK AND FUTURE WORK
INTRODUCTION
Our group has successfully synthesized a
new mesoscopic (100’s of nanometers)
carbon material by atmospheric chemical
vapor deposition (APCVD). We call these
structures Boron Ortho-carborane Doped
(BOD) Carbon.
These structures are not simply carbon
nanotubes; therefore, we explored the
growth characteristics of the material. By
elucidating the growth properties through
various experimental procedure, we may
begin to understand the materials growth
process and possible applications.

METHODS
The material was grown via Atmospheric Chemical
Vapor Deposition (APCVD), shown on the right. This
method utilizes a bubbler to deliver the precursors.
The precursor solution is heated in a flask and N2 is
bubbled through the solution, which delivers vapor
to a tube furnace. Our process consists of boron in
the solution normally used to grow GUITAR, a form
of pseudo-graphite. Boron inclusion into our
precursor influences the morphology of the GUITAR
structure. We then vary growth times and amount of
boron and look for changes in morphology.
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Understanding how the inclusion of boron
affects the structure of carbon is also an
underlying motivation. What causes a
filament-like growth as opposed to simple
graphitic film, especially when there isn’t a
catalyst involved? Aiming to break down
how these structures grow is of scientific
importance. An understanding of this
could lead to future projects that include
different elemental inclusion and their
effects on the carbon lattice.
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• Structural control studies, how does
temperature, precursor flow, and chemical
composition change the material?
• 3D Modelling of the most favorable structure
with differing amounts of Boron, Nitrogen,
or other atoms:

Tunable Morphologies:
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GROWTH RESULTS

MOTIVATION
The impact of different carbon materials
has been far reaching. We’ve seen that
BOD Carbon’s morphology is tunable
through variations in growth parameters.
Tunability in materials has the potential
for a wide variety of applications. Fully
understanding the materials growth will
ultimately yield knowledge about its
properties.

BOD Carbon’s amazing potential arises from the
control of its structure. There are numerous
studies planned and in progress to exploit the
novelty of this material which include:
• Hydrogen (many-atom?) Adsorption Studies:

• Battery Technology:

Various images using both a scanning electron microscope (SEM) and transmission electron microscope
(TEM). SEM images of (a) small BOD structures with full openings (~400 nm), (b) larger BOD structures
that are closed off (~3.4 µm), (c) TEM of a closed off BOD structure. Understanding the mechanism for
which these grow is a goal of our study. From the TEM images one sees that they are layered. This tells
us the material follows the graphitic nature of carbon and is not simply carbon nanotubes.
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We hypothesize that the
material grows in three stages.
Stage 1: The initial growth is
where we see the beginning of
the filament formation. Stage 2:
The filaments begin to grow
outward and more together.
Stage 3: The growth in its final
form with many BOD structures.

The wide range of applications this material
has to offer is immense. We have already
shown a drastic change in the structure of a
previous form of graphite and plan to
continue this research. By furthering our
studies, we can, as with any new material,
begin to understand the complexity and
usefulness of BOD Carbon.
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