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SUMMARY

(@ & 2 o B

[. Title

Quantum Mechanics and Quantum Dynamics for Ice Chemsitry

[l. Purpose and Necessity of R&D

There is a lack of atomic-level understanding of the chemical phenomena that
occur on the surface of ice. The correct model of the ice surface is presented
and based on the exact chemical adsorption structure, adsorption energy, surface
chemical reaction mechanism and dynamics of the surface adsorbate.

IIl. Contents and Extent of R&D

It is studied that the changes in surface chemical reactions due to external factors
such as surface temperature, acidity and absorption of light energy. The study of
ice surface catalyst phenomena and their subsequent chemical change processes
contributes to a fundamental understanding of gaseous material changes related to
surface mass circulation and solar energy absorption.

IV. R&D Results

- Studies on the adsorption stability of ice surface of protonated hydroxylamine
generally found that the unfavorable oxygen protonation showed stronger
adsorption strength on ice surface. This is an example showing that structures that
are not generally preferred may be more stable, especially in the special



environment of the ice surface.

- The role of ozone and hydrogen peroxide in the conversion of sulfurous acid to
sulfuric acid was studied. At this time, a strong catalytic action of water molecules
was revealed.

- For the first time in the production of iodine in cold ice, the importance of a
new molecular intermediate called I0,H was suggested. In this process, H.O, was
found to occur together, and this was the first explanation for the accumulation of
H,O, in ice.

V. Application Plans of R&D Results

- Various chemical reactions that take place on the ice surface shall be studied.
-A foundation for research and development in the atmosphere and environment
shall be built.

- The characteristics of ice surface chemical reactions shall be utilized for new
material development.

- Based on a detailed understanding of chemical reactions occurring in the polar
regions or interstellar regions, climate change and global circulation shall be
addressed.
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