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Abstract In the present study of IGC (Inert Gas Condensation) evaporation-condensation processing study, the
effects of IGC convection gas on the crystallographic structure, size and shape of tin oxide nanoparticles were
investigated. In addition, the phase transformation of tin oxide nanoparticles was studied after heat treatment. IGC
processing was conducted at 1000°C for 1 hr. The mixture gas of oxygen and helium was used as a convection gas.
Metastable tetragonal SnO nanoparticles were obtained at a lower convection gas pressure, whereas amorphous tin
oxide nanoparticles were obtained at a higher one. The formation of amorphous phase could be explained by the
rapid quenching of the vaporized atoms. The resultant nanoparticles size was about 10 nm with a rounded shape.
The tin oxide nanoparticles prepared by IGC were almost transformed to the stable tetragonal SnO, after heat

treatment.
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Fig. 1. Schematic diagram of inert gas condensation sys-
tem.
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Fig. 2. X-ray diffraction patterns of tin oxide nanoparticles
as a function of oxygen pressure (P,,): (a) 0.02 kPa and (b)
1.3 kPa.
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Fig. 3. X-ray diffraction patterns of tin oxide nanoparti-
cles as a function of pressure of mixture gas of oxygen and
helium (P, ,): (a) 0.02 kPa, (b) 0.79 kPa and (c) 1.3 kPa.
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Fig. 4. Bright field transmission electron micrographs of
tin oxide nanoparticles prepared by different convection
conditions: (a) Py, = 1.3 kPa and (b) Py, = 1.3 kPa. Cor-
responding SADPs are inside each micrograph.
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Fig. 5. Bright field transmission electron micrographs of
tin oxide nanoparticles prepared by different convection
conditions: (a) P,,=0.02kPa and (b) Py,,,, =0.02 kPa.
Corresponding SADPs are inside each micrograph.
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Fig. 6. X-ray diffraction patterns of tin oxide nanoparti-

cles heat-treated at 320°C for various time. IGC convec-

tion had 0.02 kPa P,,.

tetragonal SnO

Fig. 7. Transmission electron micrographs of tin oxide
nanoparticles heat treated at 320°C for 500 hrs. IGC con-
vection had 0.02 kPa P,,: (a) bright filed image and (b)
SADP of (a).
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Fig. 8. X-ray diffraction patterns of tin oxide nanoparti-
cles: (a) IGC processed with 0.79 kPa Py, 5, and (b) heat
treated at 550°C for 1 hr.
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Fig. 9. Temperature distribution in the plane through
heater and the center of the cold finger made by finite vol-
ume method.
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