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Synthesis of Ni Nanopowder by Wire Explosion in Liquid Media
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Abstract: Nickel wires of 0.8 mm in diameter and 80 mm in length were electrically exploded in liquid
media such as water, ethyl alcohol. The distribution of particle sizes was broad from a few micrometers
to tens of nanometer. It was identified that the particles could be classified according to its sizes by
using centrifugal separator. The powder prepared in distilled water showed mainly pure metallic Ni phase
although a little oxide phase was observed. The powders prepared in ethyl alcohol showed complicated
unknown phases, which is attributed to the compound of carbon in the organic liquid. This unknown
phase was turned to pure metallic Ni phase after heat treatment.
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Fig. 1.
explosion in liquid.

Schematic of experimental setup for wire
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Fig. 2. Discharge waveform of the Ni wire explosion in
ethanol.
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Fig. 3. SEM images of the Ni powders classified by
continuous type centrifugal separator (a) first sediment
(5,000 rpm 300 mL/min), (b) second sediment (10,000 rpm
300 mL/min), (c) particles in the colloid passed through
the first and the second centrifuge both.
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Fig. 4. XRD patterns for the powders prepared in
distilled water and ethanol respectively.
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Fig. 5. XRD patterns for the powders as prepared in
ethanol and the powder after heat treatment with 400C 2
hours in argon ambient gas.
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