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Measurement of sonoluminescence intensity for evaluation of
the amount of radical generated by ultrasonic cavitation
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ABSTRACT: The hydroxyl radical (-OH) and superoxide anion radical (-O") generated by the shock wave
generated during ultrasonic cavitation collapse in TiO, suspension are highly useful because they can sterilize and
disinfect. For practical use as a sterilization method without any chemicals, in this study, we proposed a method
for evaluating the generation of radicals generated by high-intensity ultrasound emitted to titanium dioxide
suspension. In the proposed method, the sonoluminescence phenomenon, which emits light by ultrasonic
cavitation decay energy, was utilized, and the degree of radical generation was evaluated through the amount of
light energy by sonoluminescence. As a result, even at a low concentration of titanium dioxide of 0.02 wt%, light
energy 5 times higher than in the absence of titanium dioxide was received. After that, as the concentration
increased by 0.1 wt%, the luminous intensity of sonoluminescence increased linearly by about 14.8 x 10"* Im.
Therefore, it was confirmed that the radicals generated by radiating high-intensity ultrasound to the titanium
dioxide suspension increased linearly as the concentration of titanium dioxide increased within a given
concentration range.
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Fig. 2. (Color available online) Experimental setup
for evaluating the generation amount of radicals
generated by ultrasound.
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Fig. 1. (Color available online) Light emission process of luminol solution by ultrasonic energy.
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Fig. 3. (Color available online) Measurement of input
admittance for the Langevin—type ultrasonic trans—
ducer. (a) Admittance characteristic of the trans—
ducer with water load and (b) admittance loci of the
transducer with water load and air load.
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