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Development of three-dimensional catalysts with metallic glass nanowires
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We have studied the formation mechanism of Pd-based metallic glass wires and
droplets in the gas atomization process. The diameters can be reached to nanoscale and strongly related
to the viscosity of molten alloys. We demonstrate that the numbers of droplets and wires can be
distinguished by the Ohnesorge number (Oh), which is the proportion of the time scale of spinnability to
that of capillary instability. The diameter distributions follow the log-normal distribution function
that indicates cascade fragmentation. The median diameter is employed for evaluation criteria in the
product diameter. For droplets, the number significantly increases at Oh < 1 but the diameter gradually
decreases. For wires, the number greatly decreases at Oh < 1 while the diameter steadies below 400 nm.
Further, the wire diameter is quadrupled at Oh = 16 due to the high viscosity which suppresses both
capillary breakup and ligament elongation.
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