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Abstract Nanobubbles are nanoscopic gas bubbles that form both on submerged surfaces and in bulk solutions. They are known as
“surface nanobubbles” and “bulk nanobubbles” , respectively. Both are expected to be unstable to dissolution due to the high Laplace
pressure inside nanoscopic objects. Instead, nanobubbles are observed to survive for days. So far, many papers have been published to
describe various generation methods, different characterization ways and possible stability mechanism. In this topical review, an over-
view of current research state of nanobubbles, particularly bulk nanobubbles, and a brief description of their characteristics are given.
A summary of generating and characterizing methods for bulk nanobubbles is presented, their hypothesized stabilization mechanisms are
briefly discussed, and a brief review on experimental studies of applications with bulk nanobubbles is also given. The review ends with
a future perspective on both fundamental research and potential applications of bulk nanobubbles.
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Fig.2 SEM, TEM and Cryo-EM Images of Freeze-Fractured Replica of Bulk Nanobubbles in Water
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