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Abstract Through the volume change of Sn in a low-temperature phase transformation, the Sn nanopowder
with high purity was fabricated by an economic and eco-friendly process. The fine cracks were spontaneously
generated in Sn ingot, which was reduced to powders in the repetition of phase transformation. The Sn nan-
opowder with 50 nm in size was obtained by the 24th repetitions of phase transformation by low-temperature and
ultrasonic treatments. Also, the SnO, powder was fabricated by the oxidation of the produced Sn powder to the
ingot and milled by the ultrasonic milling method. The SnO, nanopowder of 20 nm in size was fabricated after the
milling for 180 h.
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Fig. 1. Microscope images of the Sn ingot surface after the low-temperature phase transformation for (a) 0 day, (b) 7 days,

(c) 15 days and (d) 24 days.
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Fig. 2. X-ray diffraction patterns of Sn (a) before and (b)
after the low-temperature phase transformation, and (c)
FESEM images of o-Sn powder.
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Fig. 3. Micrographs of the sunken powders in (a) 14 cycles and (b) 24 cycles, and floated powder in (c) 14 cycles and (d) 24

cycles of the phase transformation,

Table 1. Compositions of Sn ingot and nanopowder

Element Bi Sb Fe As Pb Sn
Ingot (mass%) <0.0002 0.0008 0.0003 0.0013 <0.0002 0.0036 99.994
Nanopowder (mass%) <0.0002 0.0007 0.0002 0.0008 <0.0002 0.0019 99.996
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Fig. 4. Thermo-gravimetry graphs of the oxidation behav-
ior for the Sn powder.
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Table 2. Compositions of SnO, nanopowder after the
ultrasonic milling
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Fig. 5. (a) X-ray diffraction patterns and (b) FESEM image of SnO, nanopowder in the ultrasonic milling for 180 h.
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