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Our observations showed that trace metals in seawater can exist in the form
of nanoparticles for an extended period and can be transported long-range, suggesting a vital role
of metal nanoparticles in the marine biogeochemical cycling of trace metals. However, the formation
and removal mechanisms of the nanoparticles remain unexplored. It is due primarily to the difficulty

in measuring trace concentration and size distribution of trace metal nanoparticles in the ocean.
In order to explore the possible formation mechanism, we performed a series of laboratory
experiments, which simulated mixing hydrothermal fluid in supercritical fluid condition into
seawater, which we considered as a nanoparticle-forming process. We found that nanoparticles were
formed through the process, and the supercritical fluid condition is a vital factor. We also found
that different seawater-rock reaction temperatures resulted in different size distributions of
formed nanoparticles.
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