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When aliquid isirradiated by strong ultra-
sound, many tiny gasbubbles appear. The bubbles
repeat expansion and collapse according to the
pressure oscillation of ultrasound. When ultra-
sound is strong enough, the light is emitted from
collapsing bubbles, which is called multibubble
sonoluminescence(MBSL). We have performed
computer smulation of the bubble collapse under
conditionsof MBSL. We showed that the bubble
temperature at the collapse is highest when the
pressureamplitude of ultrasound ismoderately low
because at higher acoustic amplitudes the bubble
content is mostly vapor. The light emission of

MBSL is a combination of chemiluminescence
and plasmaemissions.
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The bubble radius and the temperature inside the
bubble as functions of time for one acoustic cycle
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We have developed a composite ceramic
catalyst bactericidally effective against organisms
such asE. coli and MRSA (methicillin-resistant
Staphylococcus aureus). The ceramic catalyst is
acomposite of an apatite coating and atitanium
dioxide photocatalyst basewhichiscapable of kill-
ing bacteria and adsorbing and decomposing or-
ganic materiads. The surface treatment of thetita
nium dioxide and the adsorption of bacteria by
the apatite makes even the weak light of a house-
hold fluorescent lamp sufficient to kill E. coli or
MRSA.

In water treatment, the ceramic is effective
at concentrations on the order of 5-30ppm and aso
acts to decompose bleach and other toxic organic
materials. Safety and non-toxicity allow usein
bathing areas or pools, in hospital sto prevent noso-
comial infection, or for sterilizing or cleaning in-
struments and clothing. Chlorine-based chemical
agents are generally used to purify bath water,
whichisproblematic in terms of human safety and
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Composite ceramic catalyst

environmental effects such astrihalomethane gen-
eration. Inaddition to greetly reducing theamount
of such chlorine-based agents used and killing E.
coli, use of the newly developed ceramic catalyst
also dissolves organic material in bath water and
breaks down bathtub scum. Other advantagesin-
cludefull bactericidal effectivenessat hot springs
(alkaline water), absence of unpleasant odor, hu-
man safety, and low biofilm formation in pipes.



