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We designed and manufactured a device that theoretically verifies the
material separation technology using the property that the diffusion rate of solute when the
solution is excited at a specific frequency depends on the molecular weight of the solute. In the
process, a low-cost manufacturing method of the diffusion separation part composed of a group of
capillary tubes and a design and manufacturing method of a single Halbach field-type linear motor
that vibrates a solution were established. Particularly, in the linear motor, by applying the mirror

image method to the magnetic field, a linear motor having no end effect could be realized.
Furthermore, although a syringe without static friction was used to excite the solution, the syringe
inevitably leaks water. We have established a linear motor drive method that can prevent air from
entering and apply a single sinusoidal pressure to the solution in the capillary group regardless of
water leakage from the syringe.
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