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Abstract

Carbon nanotubes (CNTs) have many fascinating electronic and mechanical properties, such as high electrical conductivity, high tensile strength, and high thermal conductivity. Transition metal

dichalcogenides (TMDs) can be grown in a similar tube structure, but exhibit different electronic and mechanical properties. Depending on their elemental composition, these TMD nanotubes can be
semiconducting, metallic, or insulating, resulting in tunable properties.! Coaxial heterostructure composites of a TMD nanotube grown around a CNT would exhibit a unique combination of CNT and TMD

properties. Therefore, synthetic approaches of TMD/CNT heterostructure growth via chemical vapor deposition (CVD) are being explored. Raman, scanning electron microscopy (SEM) and transmission
electron microscopy (TEM) are being used to determine ideal growth conditions for consistent and uniform coaxial heterostructure growth, and to reduce production of non-tubular structures. When
these heterostructures can be controllably grown, new transport properties can be explored for potential use in electronics, such as smaller and more efficient battery and solar cells.?
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As shown in Fig. 2, Raman signal shows MoS, growth from
MoO; precursor, along with CNT signal, indicating existence of
TMD and CNT composites.

SEM images show TMD growth highly associated with CNTs.
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