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Ultra Fine Metallic Particles

K. Onabe, H. Kamata, R. Kikutake, K. Goto, S. Ajimura, & T. Saitoh
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Ultra fine metallic particles of Ni, Ag and Cu with an average particle diameter of 400nm were prepared by
hydrogen reduction of metallic chloride vapors. Furthermore, we have developed 100nm diameter Ni and Ni-W

alloy particles, which were promising to be applied for ultra small multi-layer ceramic capacitor in the near

future. Ni-W particles were solid solution, and then W elements were distributed uniformly in Ni matrix. It was
found that the sintering property of Ni particles was improved dramatically by doping with several wt% of W.
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Schematic diagram of experimental apparatus
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SEM photograph of Ni fine particle
(Average particle diameter: 400nm)
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Size distribution of Ni fine particle
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Cross sectional TEM images of Ni fine particle
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SEM photographs of Ag and Cu fine particles
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External view and cross sectional view of MLCC
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SEM photographs of Ni and Ni-W fine particles
(Average particle diameter: 100nm)
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X-ray diffraction pattern of Ni-W fine particles
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Cross sectional TEM-EDX analysis of Ni-8.7wt%W fine particle
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Definition of 10%-sintering temperature
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10%-sintering temperature of Ni and Ni-W fine particles
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