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Carbon nanotubes (CNTSs) have received significant attention due to their unique material
properties, for their nanostructure enables them to have high electrical and thermal
conductivity, along with chemical stability and other properties. With these beneficial
characteristics, CNTs can be used for a wide range of applications in electronics, optics,
and sensing.  However, current techniques of CNT fabrication cannot produce
homogenous carbon nanotubes, and this prevents the widespread use of CNTs because
their electrical nature (metallic or semiconducting) varies depending on the chirality. In
this study, we explore a technique to separate CNTs by diameter and electronic type
using the interaction of surfactants and CNTSs. Surfactant encapsulation alters the buoyant
density of the nanotubes, so the technique of density gradient ultracentrifugation (DGU)
can be applied to separate nanotubes. In this technique, surfactants are added to
nanotubes, placed in a density gradient, and then centrifuged at high speeds, causing the
nanotubes to separate into colored bands of differing characteristics. We have successful
recipes for electronic and chirality separation, and we are developing a recipe for
separation of both types simultaneously. By analyzing the energy shift of the nanotubes
with photoluminescence spectroscopy before and after surfactant wrapping, we are able
to better understand the interaction between CNTs and surfactants. This will aid in
knowing how different surfactants are selective for electronic type or diameter size, and
this can help in further development of the separation process of DGU.
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