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Fabrication of iron particles by using spontaneous wettability conversion
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Summary
A new method for fabricating metal particles with porous CaO body and metal sulfide by
converting wettability spontaneously was proposed. The mechanism of fabrication is the
following. The molten metal sulfide, which wets CaO well, infiltrates into the porous CaO body
composed of CaO particles. The infiltrated metal sulfide reacts with CaO to convert the molten
metal sulfide to molten metal, and CaO to CaS. After the reaction, the molten metal tends to
exist in the gap of particles of porous body rather than in those particle boundaries because of
the bad wettability between CaS and molten metal. Then, the molten metal forms into particle at
the gaps. The particles kept in the gaps of porous body do not agglomerate, which enable the
fabrication of metal particle with specific phase by a thermal treatment. This can leads to the
particles with novel properties. In the present work, we demonstrated the fabrication of iron
particle via our proposed method. In the experiment, iron sulfide and the porous CaO body
composed of CaO particles were reacted under CO gas flow at 1823 K for 1 h. The iron
particles with several micron meters were confirmed by observation. This concludes that our

proposed method can produce iron particles in the porous CaO body.
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Fig. 1 Mechanism of fabrication of metal particles with iron sulfide and porous CaO body.
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Fig. 2 Schematic of sample setup. Fig. 3 Appearance of sample after experiment.
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Fig. 4 Cross-sectional observation and elemental analysis.
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Fig. 6 Results of XRD for (a) magnetically collected substance and (b) residue.
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Fig. 7 Iron particles by SEM observation.
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