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Effects of Ion Nuclei in the Metallic Nanoparticle Generation
Using a Supersonic Nozzle
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Abstract

Synthesis of silver nanoparticles by the supersonic nozzle expansion method with corona discharge ions
was investigated. Corona discharge ions functioned as seeds for heterogeneous nucleation in the silver
nanoparticles formation process and provided silver nanoparticles with electronic repulsive force that prevents
aggregation of the particles. For ion ejecting, we used sonic-jet corona discharger. Upon application of the
corona discharge ions, the mean diameter of the produced particles was decreased from 12.54 to 6.22nm and
the standard deviation was decreased from 5.02 to 3.34nm. In addition, the agglomeration of silver
nanoparticles was reduced.
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Fig. 1 Formation and Growth of Particles in Supersonic
nozzle
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Fig. 2 Schematic of the Experimental Setup
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Fig. 3 Photograph of the experimetal pparatus
designed for this study
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Fig. 4 Photograph of the glass-fiber filter deposited silver
nanoparticles
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Fig. 5 Simulation of thermal flow field by CFD-ACE
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Fig. 6 Velocity distribution at the position 60 mm apart
from supersonic nozzle
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Fig. 7 X-Ray diffraction analysis of silver nanoparticles
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Fig. 8 TEM micrographs of silver nanoparticles prepared
without and with corona discharge ions for 150 sec
deposition time. (a) Without corona discharge
ions; 500 k and 150 k magnification of TEM, (b)
With corona discharge ions; 500 k and 150 k
magnification of TEM
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Fig. 9 Size distribution of silver nanoparticles without
and with corona discharge ions for 150 sec
deposition time with a Gaussian curve fitted to
the data. (a) Without corona discharge ions, (b)
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Table 1 The mean diameter & standard deviation with/
without ejected ions

Without .
Condition With Ions
Ions
Mean diameter [nm] 12.54 6.22
Standard deviation [nm] 5.02 3.34
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