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Effect of Chamber Pressure on the Microstructure of Fe Nano Powders Syn-
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Abstract Fe nanopowders were successfully synthesized by plasma arc discharge (PAD) process using Fe
rod. The influence of chamber pressure on the microstructure was investigated by means of X-ray Diffraction
(XRD), Field Emission Scanning Electron Microscope (FE-SEM), Transmission Electron Microscopy (TEM) and
X-ray Photoelectron Spectroscopy (XPS). The prepared particles had nearly spherical shapes and consisted of
metallic cores (0-Fe) and oxide shells (Fe;O,). The powder size increased with increasing chamber pressure due to
the higher dissolution and ejection rate of H, and gas density in the molten metal.
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Fig. 1. Schematic diagram of the Plasma Arc Discharge
process.
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Fig. 2. X-ray diffraction patterns of Fe nanoparticles syn-
thesized at (a) 200, (b) 400 and 760 'i‘orr of chamber pres-
sure.
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Fig. 3. TEM micrograph of Fe nanoparticles showing the
metallic core and oxide shell.

Journal of Korean Powder Metallurgy Institute

FAE - 29 - FHEA
Fe2p,,,
Fez,; 3’/
W“\ FeO;
| 720sec.
g . et
g Bt serrtp ey *
fg
= N Sy WW‘/

730 725 720 715 710 705 700
Binding Energy (eV)
Fig. 4. XPS analysis of Fe nanopowders synthesized at 400
Torr of chamber pressure.
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Fig. 5. FE-SEM images of the synthesized Fe nanopowders with chamber pressure; (a) 200, (b) 400 and (c) 760 Torr.
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Fig. 6. Variation of Fe nanoparticles size with chamber
pressure.
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Fig. 7. TEM images of Fe nanoparticles synthesized at (a) 200, (b) 400 and 760 Torr of chamber pressure.
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