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SUMMARY

Iron is abundant element that consists of 35% of whole Earth. Bioavailable iron is
more favorable to biological metabolism than other phases of iron. Thus, the
chemical transformation of iron in natural environment has been actively studied.
However, the chemical transformation and mineral formation mechanism
accompanying with freezing process has been scarcely investigated. Recently, it
has been reported that some chemical reactions are enhanced in ice than in
aqueous phase. In this study, we studied a mineral formation in frozen solution
containing ferrous (Fe(Il)) and phosphate ion (PO.,). After freezing, the initial
concentrations of ferrous and phosphate in the solution were significantly
decreased. The transformed iron was filterable, in other words, formed other phase
of mineral. The reaction was negligible or slow in aqueous samples. We tested the
experiment with various experimental conditions (pH, initial concentrations of
ferrous or phosphate). We also investigated the powder with FT-IR, Raman
spectroscopy, XRD, TEM. This study suggests that freezing process can be a

mineral formation mechanism in natural environment.
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