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Application of the fine (nano and micro) bubble-technique to theindustries

Hiroyasu TOBE
(Independent administrative agency) National Institute of Technology, Kochi College

The interaction between water and air bubble is described on the base on the non-liner mode reaction. Buit,
recently, we have been able to analyze, characterize and estimate the size, the number (concentration) and the
distribution of the gas bubbles by using the advanced technology. In the primary industry (agriculture and fishery),
the fine air and O, bubble water can improve the un-aerobic condition and stimulate the growth rate of many kinds of
plants, fishes and oyster. On the other hand, the fine N, and CO, gas bubble water can keep un-aerobic condition.
We can store the raw meat of fishes for along time using the fine N, bubble.  The photosynthesis of cyanobacteriais
enhanced by the addition of the fine CO, bubble. In the secondary industry, the computer silicon wafer are washed
and cleaned up by using the fine bubble system. The drag reduction in shipsisimproved by the application of the fine
bubble technology. In the medical field, the fine Oz gas bubble has antiviral and bactericidal activities. The NO gas
produced by the reaction in the fine air bubble water has many good effects to human health, such as anti-high blood
pressure and anti-arteriosclerosis.  The fine air bubble is also utilized to enhance the contrast of the image of blood
vessel in the ultrasonic diagnostic imaging system. The study on the biological safety to human body is required
before we use the fine bubble-technique.



