15.12 - Dissociating Water with Acoustic Cavitation

"In a non-flowing system the ambient pressure can be varied by sending sound waves through the liquid. If the
amplitude of the pressure variation is great enough to bring the pressure locally down to, or below, the vapour
pressure in the negative parts of the sound cycle traversing the liquid, minute cavities or bubbles will grow. If the
pressure amplitude is increased to produce zero, and then negative, pressures (i.e. tensions) locally in the liquid,
the bubble growth is increased. The tiny bubble is thus set into motion, growing and contracting in the sound
field. This motion may be of various kinds, usually complicated. Two distinct types of bubble motion are possible:
in the first are stable cavities or bubbles that oscillate for many periods of the sound field, whereas in the second
are transient cavities that exist for less than one cycle.

"Two important characteristics of acoustic cavitation should be mentioned here. The first is that generally it is a
non-linear process in that the change in the radius of the bubble is not proportional to the Sound Pressure. The
second is that the high compressibility of the gas bubbles means that much potential energy is obtained from
the sound waves when the bubbles expand and that kinetic energy is concentrated when the bubbles collapse.
In transient cavitation, this transformation of a low energy density sound wave into a high energy density
collapsing bubble occurs because the motion is non-linear. Because it concentrates the energy into very small
volumes (syntropy) it can produce very high pressures and temperatures which can erode solids, initiate
chemical reactions and produce luminescence." (Young, Cavitation; McGraw-Hill, 1989.)
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Figure 15.01 - Cavitation Bubbles Collapse in (Oscillating) Sound Field
(click to enlarge)
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