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Generation of Ultra-Fine Solid Particles with Controlled Electrostatic
Charge Using Ultrasonic Atomization Technique
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In order to generate charge-controlled and size-controlled ultra-fine solid particles, we made a new
system composed of an ultrasonic atomization system and a drying system. Atomized droplets were
generated from liquid ink using an ultrasonic transducer, and were charged by a corona discharger.
Charged droplets obtained from this process were dried up using a microwave oven and they became
ultra-fine solid particles. The mode diameter of ultra-fine solid particles could be controlled to the extent
between 0.27 and 0.97 ym by adjusting the concentration of the liquid ink. The charge to mass ratio of
ultra-fine solid particles ranged from +1,900 to —2,000 4C/g. Using these ultra-fine solid particles
generated by this system, very fine latent electrostatic image was faithfully developed.
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Fig. 2 Surface tension and liquid density for various

concentration of the original ink.
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Fig. 3 Diameter distribution of atomized droplets for
0, —5.0, —9.0 kV application to needle electrode.
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Fig. 5 Charge distribution of atomized droplets in the
case of 0 kV application.
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Rayleigh charge limit, by Schumann’s equation
and that obtained in this experiment for 6.0kV
application versus particle diameter.
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