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Abstract Synthesis and characteristics of Cu nanopowder were considered by in-situ characterization method
using SMPS in pulsed wire evaporation process. With increasing pressure in chamber, particle size and degree of
agglomeration increased by increase of collision frequency. Also, it was found from the XRD analysesand BET mea-
surements that crystallite size and particle size decreased with elevating applied voltage. However, SMPS mea
surements and TEM observation revealed the increase of particle size and degree of agglomeration with increase of
applied voltage. These results suggested that particle growth and agglomeration depend on overheating factor in
chamber at the early stage and thermal coagulation in filtering system during powder formation until collection.
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Fig. 1. Schematic diagram of pulsed wire evaporation sys-
tem for synthesis of Cu nanopowder and scanning mobil-
ity particle sizer (SMPS) for in-situ particle characteri-
zation.
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Fig. 2. Particle size distributions of Cu nanopowders syn-
thesized at 1.4atm, 1.7 atm and 2.0 atm of pressure con-
dition in reaction chamber under 26 kV of applied voltage.
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Fig. 4. XRD patterns of Cu nanopowders synthesized at
14 atm, 1.7 atm and 2.0 atm of pressure condition in reac-
tion chamber and Cu oxide layer formed during SMPS
measurement under 26 kV of applied voltage.
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Fig. 3. TEM micrographs of Cu nanoparticles synthesized at a) 1.4 atm, b) 1.7 atm and c) 2.0 atm of pressure condition in
reaction chamber under 26 kV of applied voltage.
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Fig. 5. Dependence of Cu nanoparticles on pressure in
reaction chamber represented by change of surface area.
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Fig. 6. Particle size distributions of Cu nanopowders syn-
thesized at 24 kV, 26 kV, 28 kV and 30 kV of applied voltage
under 1.4 atm of pressure condition in reaction chamber.
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Fig. 7. TEM micrographs of Cu hanoparticles synthesized
at a) 24kV, b) 26kV, c) 28kV and d) 30kV of applied
voltage under 1.4 atm of pressure in reaction chamber.
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Fig. 8. XRD patterns of Cu nanopowders synthesized at
24kV, 26 kV, 28kV and 30kV of applied voltage and Cu
oxidelayer under 1.4 atm of pressure condition in reaction
chamber.
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Fig. 9. Dependence of Cu nanoparticles on applied voltage
represented by change of surface area.
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