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We constructed the system that separates and concentrates trace elements and
components in environmental water such as river water, seawater, and sewage by freezing and melting
using a eutectic mixture of salt and water.

Alkaline halides and nitrates, which are always contained in environmental water, form a eutectic of
salt and water at low temperatures. After the ice is formed, it is held in a temperature range
where only the eutectic of salt and water has melted, concentrating the minor components in the
water in the eutectic mixture. Boron (boric acid) and phosphorus (phosphoric acid) are taken up as
rare elements present in river water and hot spring water, and neutral amino acids and ATP are taken
up as organic components. The optimum salt concentration studied in the model system was NaCl 5 mM.
It was found that the environmental water can be efficiently concentrated by diluting the salt
concentration to 5 mM.
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Fig.1 Effect of NaCl concentration on Boron enrichment
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