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Fig.1 Schematic of the evaporation/condensation setup
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Fig.2 XRD pattern of products prepared by IGC
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Fig.3 SEM images of magnesium nanoparticles in different areas: (a) area A, (b) area B, (c) area C, and (d) the photograph of the Mg

deposited on copper sheet at the evaporating temperature 500 °C with the front tip of the cold trap as area A, the middle section as

area B and the back end as area C
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Fig.4 SEM images of Mg nanoparticles prepared at different evaporating temperatures: (a) 500 C, area B; (b) 600 C,
area A; (c) 700 C, area A
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Fig.5 Schematic diagram of Mg nanoparticles deposited

on copper sheet
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Fig.6 TEM images of Mg nanoparticles (a) and nanowires (b); (c) HRTEM image of Mg nanowires
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Fig.7 Schematic of Mg nanoparticles prepared by IGC (A- Vapor,
B- As produced ultrafine particles, C- Growing ultrafine
particles, D- Chain-like ultrafine particles or agglomera-

ted particles)!*®!
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Preparation of Mg Nanoparticles by Inert Gas Condensation and Its Mechanism

Wang Han, Song Xiping, Dou Nana, Li Rufeng, Zhang Bei
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Mg nanoparticles were prepared by an inert gas condensation method using magnesium powder of 99.9% purity, and the effect
of evaporating temperature and deposition location on the morphology and size of Mg nanoparticles were studied. Result shows that
chain-like Mg nanoparticles with size of 10~50 nm are prepared in the front tip of the cold trap at the evaporation temperature of 600 €.
Some Mg nanowires are observed among the nanoparticles. Smaller size Mg nanoparticles are obtained at lower evaporation temperature in
the front and back tips of the cold trap. According to collision and coagulation mechanism in the gas-solid phase transition theory, the
formation process of Mg nanoparticles was explained and the corresponding model was established.
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