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In-situ resource utilization is indispensable for large-scale human lunar

exploration. Water ice, one of the most precious resources, is believed to exist in the Moon"s polar

regions. Because the capture and delivery of ice are required to utilize water on the Moon, the
following capture and delivery technologies utilizing electrodynamic and vibration forces are
developed. The first is a capture and delivery system utilizing an electrodynamic traveling wave. A
four-phase high voltage is applied to the parallel line or ring electrodes to form an electrodynamic
traveling wave. The ice particles are conveyed by the traveling wave. The second is a vibration
delivery system. When the lower end of an axially vibrating tube is immersed in a layer of ice
particles, particles are introduced into the tube, and the friction force between the particles and
the inner wall of the tube is used to convey the particles forward in a horizontal tube and/or
upward in a vertical or inclined tube.
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