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Green Manufacturing with Fine Bubbles: From Principle Elucidation to Synthetic
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Fine bubble (FB) generation methods can be divided into top-down and
bottom-up methods, and understanding and utilizing their chemistry requires clarification of their
principles. The key to this is to evaluate the physical properties and reactivity of FBs and to
utilize the disappearing FB interface as a specific reaction field. Furthermore, the development of
interfacial chemistry and process chemistry is important for applying gas-based reactions to the
next generation of manufacturing. Specifically, the goal is to evaluate each FB formation method"s
physical properties and reactivity, develop reactions using FB, and establish FB production
processes. In 2021, we worked to evaluate FB"s physical properties and reactivity; in 2022-2023, we
developed special reactions at the FB interface and fin-bubble green production processes.
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Figure 1. Overview of FB reactivity evaluation
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Figure 2. Comparison of normalized values. The dashed box shows the theoretical yield

expected from the dissolved gas concentration.
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Table 1. Dissolved and FB-containing gas concentration

entry condition dissd. gas est. gas as FBs ratio
(mg/L) (mg/L) (%)

1 Bo2 354 0.005 0.01
2 Loz 37.3 0.016 0.04
3 Ho2 37.4 0.651 1.73
4 B2 1.57 <0.001 <0.01
5 L2 1.64 0.002 0.15
6 Hz 1.71 0.012 0.73
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Figure 3. Gas tunnel effect caused by FB
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