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Understanding complex reaction systems of
environmental organic-inorganic substances in frozen
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SUMMARY

(3 & 2 oF B

I. Title

Understanding complex reaction systems of environmental

organic-inorganic substances in frozen media

II. Purpose and Necessity of R&D

By understanding unique physicochemical environment in ice and its
effects on chemical reaction of environmentally relevant organic
/inorganic materials, figure out the potential impacts of chemical
reactions in frozen media to ecosystem and global system.

III. Content of the research

As over 70% of global fresh water is under frozen state, the chemical
reactions in frozen condition hasve an critical impacts on
environments. According to recent studies, there is unfrozen layers in
frozen ice and unexpected special chemical reaction could happen in
this region. The purpose of this research project is to figure out
various unique chemical reactions in frozen solution and their affects

on ecosystem and globe.

IV. R&D Results

In the project, chemical transformation of phenolic compounds by
nitrite, one of important inorganic nitrogen, was studied. In frozen
solution, organic monomers were polymerized and formed humic-like
substances. This macro organic substances had similar chemical
structures of humic/fulvic acids, which are major components of
natural organic matter. Also, impacts of various factors on chemical
reactions under frozen state were thoroughly studied.

V. Application Plans of R&D Results

Through research results, we expect the chemical reaction in polar
regions and expect how this reaction can change the environment in

polar area.
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