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Abstract Si nanowire/multiwalled carbon nanotube nanocomposite arrays were synthesized. Vertically aligned
Si nanowire arrays were fabricated by Ag nanodendrite-assisted wet chemical etching of n-type wafers using
HFIAgNO; solution. The composite structure was synthesized by formation of a sheath of carbon multilayers
on a Si nanowire template surface through a thermal CVD process under various conditions. The results of
Raman spectroscopy, scanning electron microscopy, and high resolution transmission electron microcopy
demonstrate that the obtained nanocomposite has a Si nanowire core/carbon nanotube shell structure. The
remarkable feature of the proposed method is that the vertically aligned Si nanowire was encapsulated with
a multiwalled carbon nanotube without metal catalysts, which is important for nanodevice fabrication. It can
be expected that the introduction of Si nanowires into multiwalled carbon nanotubes may significantly alter
their electronic and mechanical properties, and may even result in some unexpected material properties. The
proposed method possesses great potential for fabricating other semiconductor/CNT nanocomposites.

Key words Si nanowire, multiwalled carbon nanotube, nanocomposite, thermal chemical vapor deposition,

electroless etching.
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Fig. 1. (a), (b) FE-SEM images of as-prepared Si NWs and (c), (d) Si NW/MWCNT core/shell nanocomposites.
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Fig. 2. TEM images of (a), (b) as-prepared Si NWs. Si NW/MWCNT nanocomposites (¢), (d) before annealing and (e), (f) after
annealing process. Insets: The corresponding SAED patterns taken from samples with the zone axis along [110].
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Fig. 3. (a) Raman spectra of (I) silicon nanowires, (II) as-prepared and (III) annealed Si NW/MWCNT nanocomposites and (b)

the enlarged D-band and G-band regions.
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Table 1. D-band to G-band ratio (Ip/I) of the nanocomposites
without annealing (II) and with annealing (III).

D-band to G-band

Sample Annealing ratio (In/lg)
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