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Abstract Nanobubbles have attracted much attention in domestic and overseas due to their unique physicochemical properties and
physiological activities, while they have a wide range of development and application in many fields such as wastewater treatment, soil
and groundwater remediation, mineral flotation, animal and plant growth, biomedicine. In recent years, with fast development of many
technologies, a series of achievements have been made in the fundamental research of nanobubbles, especially for the formation mecha-
nism of nanobubbles and measurement method of them. In this paper, the main methods for the generation and detection of nanobub-
bles in domestic and overseas currently are summarized. Different generation and detection methods of bulk/interfacial nanobubbles are
also compared. Finally, development and application of nanobubbles are prospected.
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Fig. 1 Interface Nanobubbles Generated by Solvent
Exchange Method "
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Fig. 2 Interface Nanobubbles Generated by Eectrolytic Method"'*’

(a) Schematic Diagram of Interface Nanobubbles Generated by

Electrolysis Method on HOPG Surface; (b) AFM Image of Interface Nanobubbles Generated by Eectrolytic Method
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Fig. 3 Interface Nanobubbles Generated by Electromagnetic Wave ITrradiation Method'"™
Nanobubbles Generated by Electromagnetic Wave Irradiation Method; (b) AFM Image of Interface Nanobubbles Generated by
Electromagnetic Wave Irradiation Method
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Fig. 4 Bulk Nanobubbles Generated by Mechanical Shearing Method'"®’

(a) Schematic Diagram of Mechanical Sheraing Method

for Generating Bulk Nanobubbles; (b) Effect of Operating Pressure on the Concentration of Bulk Nanobubbles
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Fig. 5 Bulk Nanobubbles Generated by Ultrasonic Cavitation
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Fig. 6 Bulk Nanobubbles Generated by Decompression Method >
Bulk Nanobubbles by Decompression Method; (b) Photomicrograph of Bulk Nanobubbles with Methylene Blue Dye
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Interface Nanobubble
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Fig. 13 Interface Nanobubbles Observed by SECCM'®"

(a) Schematic Illustration of SECCM; (b) Peak Featured
Voltammogram of Interface Nanobubbles Observed by SECCM
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Fig. 14 Interface Nanobubbles Observed by STXM!""!  (a) Schematic Ilustration of STXM Measurement of High Density of
Oxygen Nanobubbles Produced by Water Electrolysis; (b) Image of a Single Nanobubble Recorded at 537 eV
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Fig. 15  Working Principle of NTA
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