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[ Abstract] As nanocarbon research matures, significant efforts have been redirected
towards creating ‘post-nanocarbon’ materials. Transition-metal chalcogenides (TMCs), which
are low-dimensional materials that have the forms MX and MX, (M=metal, X=chalcogen),
demonstrate morphology-dependent properties, and are regarded as a promising candidate for
novel materials. In contrast to 0D/2D TMCs, much less is known about its 1D counterparts
due to ineffective techniques for the precise control of the structures. TMC nanowires and
nanoribbons can serve as electron channels and building blocks for integrated nanoelectronics.
Here we report a method for the bulk production of structurally precise MoTe nanowires and
MX; nanoribbons (M=Mo/W, X=S/Se) using carbon nanotubes (CNTs) as a template. The
CNT-templated reaction is a bottom-up technique for the production of well-defined 1D
materials. The atomic-level precision of 1D TMCs was confirmed by transmission electron
microscopy. Our results may open opportunities to exploit the novel physics and chemistry of
the unexplored materials.
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Fig 2. A schematic representation of the
CNT-templated reaction.

Fig 3. (a) Atomic structural model and (b)
experimental and simulated (inset) STEM
images of an individual MoTe nanowire
confined within CNTs.

Fig 4. (a) TEM and (b) schematic images of a
single MoS, nanoribbon with zigzag edges.
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