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Preparation and characterization of
nanosized metallic Ni powders by electrical explosion
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Abstract: Nanosized metallic Ni, Al, Cu and Fe powders were prepared by electrical explosion method. The phase
composition and morphology were investigated by X-ray diffractometry (XRD), energy dispersive spectroscopy(EDS).
The microstructures, phase structure and size distribution of the particles were characterized by scanning electron
microscopy (SEM) and transmission electron microscopy (TEM), respectively. The thermal stability and enthalpy of the
particles were investigated by differential scanning calorimetry(DSC). The results show that the nanosized powders of
many metallic materials and alloys with large difference in melting points can be prepared by electrical explosion method.
The powders prepared are of single phase crystals with high purity and the yield is adequate to meet the demand of
commercialization. The working conditions have great influence on the particle size and shape. By adjusting individual
processing parameters, the nanosized metallic powders with controllable shape and size distribution can be prepared. For
spherical powders, the particle size obtained ranges from 30 to 140 nm with an average of 80 nm; and for irregular
powders, the particle size changes from 30 to 50 nm with an average of 40 nm.
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Fig.1 EDS spectrum of nanosized Ni powders
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Fig.2 XRD spectrum of nanosized Ni powders
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Fig.3 SEM images of nanosized Ni powders produced at
different condensation temperatures: (a) 12 ‘C; (b) 16 C
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Fig.4 DSC curves of nanosized Ni powders
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Table 1 DSC parameters of nanosized metallic powders

Peak 1 Peak 2
Powder Starting Spike Ending Enthalpy/ Starting Spike Ending Enthalpy/
temperature/’C  temperature/’C  temperature/’'C  (J-g ') temperature/’C temperature/’C temperature/’C  (J-g ')

Ni 260 531.64 786.64 —6384 830.05 851.47 860.05 -13.12
Al 50 641.64 642 —396.5 642 660.57 630 78.03
Cu 260 467.44 596.21 -303.4 683.03 775.48 873.09 —-178.7
Fe 260 499.01 741.34 —635 764.23 823.47 880 -39.5
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