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Ultrathin inorganic molecular wire based on transition metal oxygen octahedra
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The development of metal oxide-based molecular wires is of great importance in the fundamental research and practical
application. However, examples of these materials are rare. Here, we report an all-inorganic transition metal oxide molecular
wire prepared by disassembly of the corresponding crystals. The wires are comprised of molybdenum(V1) with either
tellurium(IV) or selenium(IV}: {{NH,),[XMo,O.,1}, (X = tellurium(IV) or selenium(IV)). The ultrathin molecular nanowires with
widths of 1.2 nm grow to micrometer-scale crystals. The crystals can be disassembled into individual molecular wires through
cation exchange and subsequent ultrasound treatment.
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Structure characterization
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Single crystal analysis showed six Mo-O octahedra surrounded
one Te or Se ion in a-b plane, which formed a unit. The
hexagonal units stacked along ¢ axis to form a nanowire. The
nanowires further packed parallel to form the material.
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Figure 1. &), b) Hexagonal unit, ¢) single melecular wire, and d) crystal structure

@ TEM observation
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The nanowire array can be observed by TEM (Figure 2). Owing to
the crystal orientation, it was easy to observe the packing of Mo-Te
oxide nanowire along c direction and the packing of Mo-Se oxide
nanowire in a-b plane.
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Figure 2. a) TEM of Mo-Te oxide b) TEM of Mo-Se oxide
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Molecular wire isolation
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Mo-Te oxide was readily to be isolated to form small particle
even single nanowires of Mo-Te oxide by proton exchange and
ultrasound. After proton-exchange, open gaps formed in the
crystals. After ultrasound treatment, ultrathin nanowires were
observed in TEM. AFM image and line profile showed that the
thickness of an obtained material was ca. 1.2 nm, indicating
that an isolated individual nanowire was obtained.
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Figure 3. a) isolation process for obtaining single molecular wrie, b) SEM of H-
exchanged Mo-Te oxide, c) TEM of Mo-Te oxide molecular wire, d) AFM of the
molecular wire, e) line profile analysis. and f) proposed structures.
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