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Metallic Nano Particle Generation by Supersonic Nozzle with Corona Discharge
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Abstract

The effects of additive ions on the generation of metallic nanoparticles were evaluated using a corona
induced supersonic nozzle. Applying the corona discharge to the nanoparticle generator, a tungsten needle and
the supersonic nozzle are used as an anode electrode and a cathode electrode respectively. The corona ions act
as nuclei for the silver vapor condensation. The ion density was controlled precisely as varying the applied
voltage between electrode and nozzle. The mean diameter of the silver particle decreases as the ion density
increases. However, the number concentration of the silver particle tended to increase with the ion density.
The size distribution is more uniform as the ion density increases.
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Fig. 1 schematic diagram

Fig. 2 Photograph of the experimental apparatus
designed for this study.
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Fig. 5 The SEM photograph of deposition time. ; (a) 5
min, (b) 30 min, (¢ ) 90 min
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Fig. 6 The TEM photograph ; (a) Homogeneous
condensation, (b) Heterogeneous condensation ( 0.41 zA)
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Fig. 8 The SEM photograph of heterogeneous
condensation on (a) 0.41, (b) 0.61, (c) 0.72 1A
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Table 1. The mean diameter & standard deviation as
ejected current on heterogeneous condensation.

Ejected

041 0.61 0.72
current [ zA ]

Mean diameter

25 18 16
[ nm ]
Standard
11.08 6.81 5.47
deviation
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