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Abstract Tin dioxide, SnO,, is a well-known n-type semiconductor that shows change in resistance in the presence
of gas molecules, such as H,, CO, and CO,. Considerable research has been done on SnO, semiconductors for gas
sensor applications due to their noble property. The nanomaterials exhibit a high surface to volume ratio, which means
it has an advantage in the sensing of gas molecules. In this study, SnO nanoplatelets were grown densely on Si
substrates using a thermal CVD process. The SnO nanostructures grown by the vapor transport method were post
annealed to a SnO, phase by thermal CVD in an oxygen atmosphere at 830°C and 1030C. The pressure of the furnace
chamber was maintained at 4.2 Torr. The crystallographic properties of the post-annealed SnO nanostructures were
investigated by Raman spectroscopy and XRD. The change in morphology was confirmed by scanning electron
microscopy. As a result, the SnO nanostructures were transformed to a SnO, phase by a post-annealing process.
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Fig. 1. Schematic diagram of the two zone thermal CVD system used in this research.
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FE-SEM images of as grown tin oxide
nanostructures with different magnification (a)
%20,000 SnO and (b) x50,000 post-annealed
SnO at 830 °C, (c) x50,000 post-annealed
SnO at 1030 °C respectively. (a) shows the
morphology of as grown SnO nanostructures
which has the shape of vertically aligned
platelets with high density. (b) & (c) shows
the effect of annealing at 830 °C and 1030 °C
respectively.  Thermodynamically unstable
material, specially SnO, decompose when it
heated by high temperature over 300 °C and
it could be a reason about difference in
morphology[12].
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Raman spectrum of as grown SnO (a),
post-annealed SnO at 830 °C (b), and 1030 °C
(c) respectively. (a) exhibits the SnO phase.
SnO shows its inherent peak near 112 cm’
and 211 cm”. SnO peaks show very high
intensity due to their thick thickness and
density. (b) & (c) exhibit the SnO, phase and
Sn3;04 phase. As we can see, there're no more
peak near 112 cm™ and 211cm™ which means
SnO phase has been removed by post
annealing of SnO nanostructures. (b) shows
the effect of post-annealing at 830 °C which
shows various phase of tin oxide such as
Sn304 and SnO». Also we can observe that (c)
has similar Raman spectrum compare to (b)
which means Sn;O,; appear during oxidation
process of SnO in oxygen atmosphere.
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Fig. 4. XRD spectra of as-grown SnO nanoplatelets (a),
SnO nanoplatelets undergoing annealing at 830
°C for 30 min in oxygen atmosphere (b), SnO
nanoplatelets undergoing annealing at 1030 °C
for 30 min in oxygen atmosphere (c). The peak
shown in (b) & (c) correspond to SnO, which
has rutile structure(JCPDS No. : 41-1445, ICDD
No. : 00-021-1250). The peaks marked by a (H)
in the spectrum (b) are contributed from SnO,
which has fluorite structure(ICDD No.
00-029-1484), not a rutile structure.
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