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Construction and demonstration study of an energy-saving seawater sterilization
system using underwater film motion
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In this research, by effectively utilizing the microbubble motion induced by
shock pressure, we discovered an efficient production method and conditions for oxidizing
substances, established an energy-saving, safe and secure marine microorganism treatment technology,
and made a new contribution to the maritime industry. It was implemented with the aim of creating
basic technology. Some of research works to find producing method of microbubbles were carried out
such as timing of generation and prediction of generation amount of OH radicals in bubble movement,
chain phenomenon of bubble collapse, bubble generation mechanism and cavitation generation
conditions using elastic film and thin plate, effects of increasing concentration of OH radicals
generated by water in which Ar gas is dissolved, cavitation bubble generation using metal loaded by
electric discharge shock.
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Material | Size (mm) | Conductivity | Young's modulus | Shear modulus | Poisson’s

WXLXT (S/m) (GPa) (GPa) ratio
Al 15%45x0.5 3.64x107 70.3 26.1 0.345
Cu 15%x45%0.5 5.81x107 129.8 48.3 0.343
Zn 15%45x0.5 1.69x107 108.4 434 0.249
Fe 15%45x0.5 1.02x107 152.0 60.0 0.270
Ni 15%x45%0.3 1.39x107 199.5 76.0 0.312
Pb 15%45x1.5 4.76x10° 16.1 5.59 0.440
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Material |Elastic wave | Shear wave | Elastic Shear | Elastic wave Average of Shock [ Dimensi
velocity velocity wave wave velocity shadow area Jiedance onless
(theoretical) | (theoretical) | velocity | velocity | observedby | ratio of (10 g/m?s) | maximu
(m/s) (m/s) (observed) | (observed) Ultrasomc imicrobubbles m vapor
(m/s) (m/s)  |Velocity Gauge (%) bubble
(m/s) radius
Al 5103 3111 5406 2598 5531 2.07 13.8 0.76
Cu 3629 2214 3663 1974 3929 1.73 34.1 0.88
Zn 3896 2465 3978 1945 3667 1.70 27.8 0.82
Fe 4440 2700 4577 2665 4690 1.64 333 0.45
Ni 4860 2924 4357 2598 4252 2.11 42.1 0.90
Pb 2144 701 2107 — 2060 1.11 13.5 0.40
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