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Facile Synthesis of Vertically Aligned CdTe-Si Nanostructures with High Density
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Abdract: Cadmium compounds with one dimension (1D) nanostructures have attracted attention for their excellent
electricadl and optical properties. In this study, verticaly aligned CdTe-S nanostructures with high density were
synthesized by several simple chemical reactions. First, | D Te nanostructures were synthesized by silver assisted
chemical Si wafer etching followed by a galvanic displacement reaction of the etched Si nanowires. Nanowire length
was controlled from 1 to 25 um by adjusting etching time. The S nanowire galvanic displacement reaction in
HTeO," electrolyte created hybrid 1D Te-branched Si nanostructures. The sequential topochemical reaction resulted in
Ag.Te-Si nanostructures, and the cation exchange reaction with the hybrid 1D Te-branched Si nanostructures resulted

in CdTe-S nanostructures. Wet chemical processes including metal assisted etching,
topochemical and cation exchange reactions are proposed as simple routes to fabricate

CdTe-Si hybrid nanostructures with high density.

galvanic displacement,
large scale, vertically aligned
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Fig. 1. Schematic illustration for the sequentia synthesis of
Te, Ag:Te, and CdTe nanostructures.
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Fig. 2. SEM images of etching time dependent Si nanowires
for (@ 1 min etched, (b) 3 min etched, (c) 10 min etched,

(d) 20 min etched, (¢) 60 min etched, and (f) a graph for
length of Si nanowires as a function of etching time.
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Element Atomic %

Fig. 3. Te-branched Si nanostructures synthesized by galvanic
displacement reection of S nanowires. (a) low-magnified (x 2 K),
(b) high-magnified (x 50k) SEM imeges, and (c) EDS andlysis.
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— 10 pm = 10 pm

Element Atomic %
Si 1.54
Ag 67.13
Te 31.33

Total: 100.00

Fig. 4. Ag:.Te-S nanostructures synthesized by topochemical
reaction: (a) low-magnified (x 2 k), (b) high-megnified (x 50 k)
SEM images, and (c) EDS anaysis.

Element Atomic %
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Fig. 5. CdTe-Si nanostructures prepared by cation exchange
reaction: (a) low-magnified (x 2 k), (b) high-megnified (x 50 k)
SEM images, and (c) EDS anaysis.
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Fig. 6. Xray diffraction analysis of Te-S, Ag.Te-S and
CdTe-Si nanostructures, respectively.
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