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Nanosize powders have been of scientific and technological interest because of their specific properties that are not found
in bulk materials. The electromagnetic and chemical reactivity, along with the optical properties from a large specific surface
arca allow the nanosize powders to be new material that bears a greal potential for many important applications. In this work,
Nanosize iron-metal and -oxide powders were synthesized by the pulsed wire evaporation (PWE) method, one of the gas
condensation processes, which is known as one-step synthetic technique with high efficiency and high production rate
compared with other wet processes involving several treatment steps [1].

The experimental setup for evaporating the wires to produce nanosize powders is shownin Fig. 1. The synthetic apparatus
consists of four main components, the high voltage dc power supply, the capacitor bank, the high voltage gap switch, and the
evaporation chamber. Pure iron wire (>99.9 %) with a diameter of 0.47 mm was used as a starting material and the feeding
length of the wire into the reaction chamber was 88 mm. When a pulsed high voltage of 26 kV is driven through a thin wire, a
non-equilibrium over-heating, which is induced in the wire, can evaporate the wire into plasma within several micro-seconds.
The high-temperature plasma is cooled by an interaction with an ambient gas and condensed into small-size particles. The
nanosize iron-metal powder was synthesized by evaporating a thin iron wire in argon inert gas and then an oxide passivation
layer was added to the fresh powder by a slow oxygen filling with a flow rate of 3 mL/min for 30 min. X-ray diffraction
(XRD) and transmission electron microscopy (TEM)
measurements indicate that the spherical iron particle
are about 55 nm in diameter and the thickness of the

S
surface passivation layer is between 2 and 3 nm.
In the case of the iron-oxide powders, an argon-oxygen
mixed ambient gas was supplied to the reaction chamber c Wire
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during the evaporation process, in which the total pressure

of the mixed gas was about 1.3 bar. The phasc analysis of

the produced iron-oxide powders was systemically \ i
investigated using Mossbauer spectra, where the phase of Evaporation
Fe:0; and Fe;0; showed a strong dependence on the chamber
oxygen concentration in the mixed gas. The results suggest HVS : High Voltage DC Source

that classified nanosize iron-metal and -oxide powders can S :Swilch

be obtained simply by controlling a well-designed ambient C  :Capacitor

gas condition during the PWE process. Fig. 1. Experimental setup for a pulsed wire evaporation.
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